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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 15220, 16357, 16358 


PROCESSING 
REFER ALSO TO CITATION(S) 17038 


14952 (CONF-7606183—, pp 3lp, Paper 7) Coal conversion: an 
international overview. Page, G.T. (Coal Association of Canada, 
Calgary, Alberta). 1976. 

From International plant engineering conference; Montreal, 
Canada (1 Jun 1976). 


Coal conversion to gaseous and liquid fuels and synthetic 
feedstocks is reviewed, and operational and experimental processes 
are summarized. The emerging pattern of international collaboration 
in coal-related R and D is reviewed. 


14953 Fluid bed processing of agglomerating coals. Yerushalmi, 
J. (City Univ. of New York, NY). Coal Process. Technol.; 3: 156- 
165(1977). 

A number of techniques are discussed that might be employed 
to process a caking coal in fluidized beds. I have also tried to 
provide a rationale, a technical basis or precedent, for each of these 
techniques. But their feasibility for a given process can only be 
clinched in tests in equipment of sufficient size, and under the actual 
process conditions in question. No doubt several of the techniques 
will prove suitable for the gasification of coal to low-Btu. or indus- 
trial gas at low or even moderate pressures (up to 500 Ib./sq.in., say). 
The same goes for the pyrolysis of coal. I have less confidence in 
coal conversion processes that may be chosen to run at high pres- 
sures; e.g., gasification toward production of synthetic natural gas 
(SNG), and especially hydrocarbonization processes. 


14954 Coal chemistry in Germany. Yesterday, today, tomorrow. 
Koelling, G. Lichbogen; 27: No. 1, 29-35(1977). (In German). 
Following a review on coal as chemical raw material in 
Germany in the past decades, the composition of coal, the technical 
use of coking side-products and the utilization of coal and coke for 
chemical reactions are discussed. The once again increasing signifi- 
cance of coal as chemical raw material in the future, due to the time 
limited availability of petroleum and natural gas, is finally described 
by further developed methods for coal gasification and liquefaction. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 15010, 15036, 15454 


14955 (METC/CR—78/18) Mathematical modeling of METC 
flash carbonization data. Chen, L.H C.Y. (West Virginia 
Univ., Morgantown (USA). Dept. of Chemical Engineering). Sep 
1978. Contract EY-77-C-21-8087. 165p. Dep. NTIS, PC A08/MF 
AOl. 

This study was conducted for the Morgantown Energy Tech- 
nology Center (METC) to analyze and correlate its data on flash 
carbonization of coal. Mathematical models were formulated to 
simulate the downflow co-current flash carbonizer. Various rate 
expressions on the pyrolysis of coal were tested and compared with 
the experimental data. Although the rate expression on coal carbon- 
ization, based on Wen et al., seemed to fit the data better than that 
based on Badzioch and Hawksley, neither of them could predict the 
effect of pressure. In addition, two rate expressions were formulated 


to account for the pressure effect and were tested against the data 
rom METC as well as against two other sets of published data. The 
result indicated that these expressions could predict the trends of the 
data, but there were still considerable discrepancies from the wr 
mental data. One of the reasons was due to the inconsistency and 
inaccuracy of the experimental data. Additional work to obtain more 
reliable data is indicated for improvement of rate expressions in flash 
coal carbonization. 


14956 Coke air pollution control method and apparatus. Mahar, 
K.D. (to Donner-Hanna Coke Corp.). US Patent 4,113,569. 12 Sep 
1978. Filed date 28 Nov 1975. 10p. 

Retrofit method and apparatus are described for minimizing 
the emission of particulate-laden smoke to the ambient atmosphere 
during the movement of slot-oven-produced, incandescent coke 
prior to the time it is quenched in an open-topped rail vehicle. A 
cyclically used, moveable hood is selectively positioned around and 
over a guide through and from which extruded, incandescent coke 
drops into an open-top vehicle which concurrently is 
right angles to the path of the extruding coke. The hood  cooltion 
potentially air polluting emissions during extrusion. Use is made of 
the latent heat in the extruded, incandescent coke to make steam out 
of water introduced within the hood from a plurality of water spra 
sO as to create a substantial steam atmosphere which envelopes the 
coke and thereby suppresses combustion when it would otherwise be 
most extensive. Further, the steam atmosphere is used to screen and 
protect the apparatus from excessive radiant heat and thereby pro- 
tect its integrity. Limited quantities of exhaust steam are vented 
through a low-differential gas cleaner so as to remove most of the 
particulates which represent the residuum after ~~ control 
effects of both the hood and the steam envelope. ive 
emission control effect of the method and apparatus continues as 
incandescent coke, reposing within a vehicle, is conveyed to a 
remote location for reduction of the whole contents of the car below 
its autoignition temperature. 


14957 es burner arrangement in heating flues for coke oven 
chambers. Pries, E. (to C. Otto and Co. G.m.b.H.). US Patent 
4,113,570. 12 Sep 1978. Priority date 18 Dec 1975, German, Federal 
Republic of (F.R. Germany). 4p. 

Vertical heating flues between adjacent coke oven chambers 
include rich-gas burners extending essentially to progressively in- 
creasing elevations in the flues in a manner such that the burner exit 
zones increase from flue-to-flue to a maximum elevation at the 
pusher side of each oven chamber. At the pusher side, the coke oven 
chamber has a minimum width which increases to a maximum width 
at the coke side where the rich-gas burners have exit zones at the 
lowest elevation in the heating flues. Such a rich-gas burner 
ment may additionally include rich-gas burners with exit zones at 
soles of alternate heating flues while the remaining heating flues 
contain the burners extended to progressively increasing elevations. 
When the coke oven chambers are heated by twin-heating flues, the 
rich-gas burners extend vertically from the soles of only one heating 
flue in each of the twin-heating flues. 


14958 Pollution control system including a one-spot quench-car 
for coke producing installations. Manda, J.G.; Burro’ J.D.; 
Cairns, D.F. (to National Steel Corp.). US Patent 4,113,572. 12 Sep 
1978. Filed date 9 Jan 1976. 18p. 

A pollutant collection and removal system is provided for use 
with a horizontally arranged battery of coke ovens. A 
having a coke entry opening is positioned in front of the coke guide 
and receives the total coke pushed from an oven and a hood carried 
by the support for the coke guide substantially encloses the coke 
guide and overlies the coke entry opening and enshrouds the dis- 
charged coke and pollutants generated during the coke 
operation. Means are provided for distributing the coke within the 
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le while said receptacle is being maintained stationary (i.e. 
one-spot) for quenching and, after the pushing operation, the recep- 
tacle is moved from the coke guide and transported to a quenching 
station. The receptacle is continuously subjected to a source of 
suction to move atmospheric air into and from the oven being 
pushed and into the hood and the receptacle and to continuously 
withdraw from the receptacle pollutants moved and discharged into 
the hood during the pushing operation and pollutants generated from 
the hot coke contained within the receptacle. The withdrawn pollut- 
ants are removed from the carrier air which is then discharged to the 
atmosphere. The system is readily adaptable for use with existing 
coking installations. 


14959 Dry coke quenching. Bertling, H. G/ueckauf; 114: No. 14, 
611-619(Jul 1978). (In German). 

With dry coke quenching, the sensible heat of the coke can be 
evacuated through a gas circuit which transmits this heat to a 
downstream energy consumer (steam boiler, coal preheating, district 
heating). On the basis of the developments by Sulzer and the 
experience gained in the Soviet Union, new developments have been 
made in many areas. The technology appears to be mature enough 
for the construction of reliable plants. Apart from two older plants, 
coke quenching plants working by the new principle are now 
— in France and Great Britain, in the USSR and Japan, 

though there are still some problems with regard to energy use, 
environmental effects of the transport, loading, and unloading of 
dry-quenched coke, and effects on the quality of the coke. Rentabi- 
lity will not be reached unless the total energy gained will be led to a 
consumer in an interconnected network (power plant, chemical 
industry, metallurgical plant, or district heating). 


14960 Method for producing carbonaceous material. Holowaty, 
M.O. (to Inland Steel Co.). US Patent 4,097,245. 27 Jun 1978. Filed 
date 1 Mar 1976. 16p. 

Particularized coal is subjected to a series of processing 
operations to produce a formed coke product. Among the operations 
are a single stage heating process comprising both carbonizing and 
calcining operations or, alternatively, a heating process in which 
carbonizing alone or carbonizing and calcining are conducted in 
separate stages. At least the carbonizing operation is conducted in 
the absence of extraneous gas so that the valuable by-product gases 
driven off from the coal during heating are unadulterated; and the 
carbonizing operation is conducted with gradual heating in the 
single stage heating process. 


14961 Evaluation of coal carbonization processes. Holmes, J.M.; 
Cochran, H.D. Jr.; Edwards, M.S.; Joy, D.S.; Lantz, P.M. (Oak 
Ridge National Lab., TN). Coal Process. Technoil.; 3: 40-46(1977). 
A number of processes for carbonization and hydrocarboniza- 
tion of bituminous coals are available; but only one, the Lurgi- 
Ruhrgas process, has been developed to a commercial stage at the 
resent time. The others are in various stages of development, 
including the Coalcon process, which is being scaled up to a demon- 
stration plant. A wide range of yields can be obtained by these 
processes which are primarily dependent upon coal rank and process 
operating conditions. Agglomeration of the coal during carboniza- 
tion can be prevented by a variety of methods. An attractive one 
appears to be the bed recirculation method. Desulfurization of the 
iquid and char products can be achieved by additional treatment 
with hydrogen, but in the case of the char, beneficiation of the feed 
coal will probably be necessary. 


14962 Ways of expanding the raw material base of the coke- 
chemical industry. Eremin, I.V.; Cherepovskii, V.F. Sov. Geol.; No. 
7, 12-22(1977). (In Russian). 

In consideration of the fact that the most promising areas 
which are accessible to development will soon be depleted, new 
ways will have to be found for expanding the raw material base of 
coking coal. One way might be to improve existing coking processes 
and the preparation of schist for the purpose of increasing the 
proportion of gaseous coals in schist (up to 50 to 60 percent). It 
should be pointed out that the introduction of a new industrial 
genetic classification will make it possible to undertake a more 
reliable analysis of coking coal resources which will enhance the 
practical utilization of the latest scientific achievements for the 
profitable and prudent expenditures of nonreplenishable reserves of 
coking coal. 3 tables, 5 references. 


14963 Method for decreasing the dust ejection into the collecting 
main during the feed of heated coal into coking ovens. Beck, K.G.; 
Rohde, W.; Habermehl, D.; Siebert, W. (to Bergwerksverband 
G.m.b.H., Essen (Germany, F.R.); Didier Engineering G.m.b.H., 
Essen (Germany, F.R.)). German(FRG) Patent 2,514,859/A/. 21 
Oct 1976. 9p. (In German). 

By spraying the preheated coal before pouring into the fur- 
nance with 0,5 to 3% by weight of bituminous coal tar, preferably 
originating from the same plant, where the proportion of water in 
the tar (3-7% by weight of the tar) and the soluble additive such as 
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soda which may be added and sodium based soaps, fat alcohol 
sulfonate and fat alcohol polyoxiethelene products act as wetting 
agents, a good binding of the dust in the hot coal is achieved, and 
therefore dust ignition and explosions in the furnace chambers are 
avoided, and the carrying out of coal dust from the furnace cham- 
bers, the so called ‘carryover’, is appreciably reduced. 


14964 Feeding cars for coke ovens. Pries, E. (to Otto (C.) und 
Co. G.m.b.H., Bochum (Germany, F.R.)). German(FRG) Patent 
2,009,300/C/. 14 Oct 1976. 5p. (In German). 

The subject of the invention is a wagon for filling coking coal 
into the oven chambers which can be driven on the oven roof. The 
coal containers open onto filling tubes, on which are situated sleeves 
which can be raised and lowered, The coal drops through filling 
holes, which are situated in the roof of the oven, and which can be 
closed with gas tight lids. In order to prevent the escape of gas 
formed during filling, the sleeves sit on the oven roof even if the lids 
of the filling holes are lifted by a device and are replaced. 


14965 Vertical retort settings. West, F.J. British Patent 497,863. 
18 Aug 1937. vp. 

A vertical retort setting for the carbonization of coal or the 
like of the type described, in which the combustion chambers are 
fired from both ends so that the flames travel toward one another 
from such ends and intermingle and pass upwards in the center of 
the line of retorts through holes in the floors of the combustion 
chambers above until they reach the waste gas circulating chambers 
along which they circulate from end to end, to and fro, until they 
reach the topmost chamber and leave the retort setting. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 14993 


14966 (AED-Conf—77-422-004) Gas cleaning problems in con- 
nection with new energy technologies. Weber, E. (Essen Univ. (Ge- 
samthochschule) (Germany, F.R.). Fachbereich Energie-, Verfah- 
rens- und Elektrotechnik). 1977. 27p. (In German). (CONF- 
7709136—2). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

From Meeting of process engineers; Stuttgart, F.R. Germany 
(28 Sep 1977). 

The use of gas turbine processes in power plants requires the 
addition of suitable coal conversion methods. Low dust contents in 
pure gas are a precondition for a successful gas turbine process. 
Functioning and range of use of the known separator systems are 
given, whether and under what conditions a high temperature—high 
pressure gas cleaning can be carried successfully by filtration separa- 
tor, electrofilter and washing methods is investigated. Theoretical 
and experimental investigations showed that by appropriate modifi- 
cation of known dust separator systems, especially of washing meth- 
ods and eliectrofilters, it is basically possible to clean gas under 
extreme conditions. 


14967 Process for the purification of gas generated in the pres- 
sure gasification of coal. Hoelter, H.; Gresch, H.; Igelbuscher, H. US 
Patent 4,123,502. 31 Oct 1978. Priority date 6 Feb 1975, German, 
Federal Republic of (F.R. Germany). 10p. 

A process is described for the purification of gas, which is 
generated in pressure gasification of coal, which uses a wash oil, 
especially tar oil, as the washing liquid to avoid clogging of the 
washing apparatus by tars and tar compounds which precipitate out 
of the washing liquid when water or aqueous solutions are employed 
as the washing liquid. The wash oil is preferably used in the 
circulation, from which solids and tars are continuously removed, 
and is then fed into the pressure reactor again. The wash oil 
circulation is continually regenerated through distillation, and the 
residues are fed into the pressure reactor. Heat is constantly extract- 
ed from the gas before or during the washing in a heat exchange 
process, making it possible to keep the heat loss extremely low and 
to create optimum temperature at every point of the total cycle by 
appropriate extraction or addition of heat. The heat extracted may 
be used for generation of steam, which is fed into the pressure 
reactor, into the distillation process for the regeneration and purifi- 
cation of the wash oil, and/or into the discharging flow of purified 
gas. The gas is also desirably brought into contact with separating 
materials, such as alkali, earth alkali, dolomite, etc., for the purpose 
of separating hydrogen sulfide. 


14968 Process for desulfurizing coal. Kruesi, P.R. (to Cato Re 
search Corp.). US Patent 4,198,200. 3 Oct 1978. Filed date 8 Jul 
1977. 6p. 

The desulfurization of both inorganic and organic sulfur 
constituents of coal by treating the coal in a liquid fused salt bath in 
the presence of chlorine to react the sulfur containing constituents 
with chlorine to form chlorides and elemental sulfur is described 
The liquid fused salt bath is comprised of the chlorides of ferric iron, 
alkali metals, alkaline earth metals, ammonia, and zinc 
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14969 Production of low sulfur fuels from coal. Yan, T.Y. (to 
Mobil Oil Corp.). US Patent 4,118,201. 3 Oct 1978. Filed date 8 Jul 
1977. 8p. 

A general method for producing low-sulfur gas and solid fuel 
is disclosed. Such method involves partial gasification of coal, using 
steam and an oxygen-containing gas, to produce low-Btu fuel which 
can be used as a feedstock for power plants and industrial boilers. 
Also disclosed is a method for simultaneously producing low-sulfur 
gas, liquid, and solid fuels from coal in a single reaction vessel using 
a multi-stage fluidized gasification and desulfurization system. Syn- 
thesis gas produced in a first stage gas generator by reaction of 
steam, an oxygen-containing gas, and auxiliary carbonaceous fuel, is 
reacted with high-sulfur coal in a second stage desulfurization unit 
forming a solid phase consisting of low-sulfur fuel and a fluid phase 
consisting of sulfur-containing gaseous and liquid fuels. After disen- 
gagement of solid and fluid phases present in the second stage 
reaction zone, a solid fuel of reduced sulfur content is recovered. 


14970 Process for removing sulfur from coal. Burk, E.H. Jr.; 
Yoo, J.S.; Karch, J.A. (to Atlantic Richfield Co.). US Patent 
4,097,244. 27 Jun 1978. Filed date 13 Dec 1976. 16p. 

A process is described for reducing the sulfur content of coal 
comprising the steps of: (1) contacting coal particles with an aqueous 
solution of iron complexing agent, and an oxidant to preferentially 
oxidize at least a portion of the sulfur in the coal; (2) thermally 
treating the oxidized sulfur-containing coal at elevated temperature 
to reduce the sulfur content of the coal; and (3) recovering coal 
particles of reduced sulfur content. 


14971 Alternatives to stack-gas scrubbing. Evans, J.M. (Enviro 
Control, Inc., Rockville, MD). Coal Process. Technol.; 3: 47-52(1977). 

A number of useable alternatives to stack-gas scrubbing are 
now available for combatting problems of air pollution. Coal benefi- 
ciation has experienced a number of evolutionary and innovative 
changes that have been brought into focus only during the last year 
or so. A number of the processes proposed for reducing the sulfur 
content of coal are listed. These processes range in coal-cleaning 
effectiveness from relatively simple improvements of conventional 
coal-cleaning techniques to processes that are, in sophistication and 
efficiency, just short of solvent-refined-coal technology. Costs run 
the same gamut. Attention is focussed on six processes: (1) the multi- 
stream coal cleaning system, (2) the Ilok process, (3) the SURC 
process, (4) the media-only process, (5) the Meyers process, and (6) 
The Ledgemont process. 


14972 Purification processes for coal gasification. Fleming, 
D.K.; Primack, H.S. (Inst. of Gas Tech., Chicago). Coal Process. 
Technol.; 3: 66-78(1977). 

It is apparent from the discussion that many routes can be 
taken to achieve acid-gas removal and sulfur recovery from coal gas. 
The selection of the optimum purification system is a major task. 
The type of coal, type of gasifier and the upstream processing all 
strongly influence the selection. Several generalizations can be made: 
(1) The cost of the purification sections of a high-Btu gas plant is 
significant--perhaps 10 to 30% of the capital cost of the coal conver- 
sion facility. (2) The cost of purifying gas produced from high-sulfur 
coal feed is more expensive than the cost for purifying gas produced 
from low-sulfur coal. (3) The choice of an acid-gas removal system 
will often be a function of system pressure. The economical choice 
will usually be: (a) amine-based systems at atmospheric pressure; (b) 
hot-carbonate systems at moderate pressure or (c) physical-solvent 
systems at higher pressure. (4) For a high-Btu, high-sulfur case: (a) A 
selective acid-gas removal system with a Claus plant is probably 
more economical than a non-selective acid-gas system with liquid 
oxidation of the H2S in the regenerator off-gas. (b) Even moderately 
selective systems can produce an H2S-rich gas suitable for a Claus 
plant. The COs-rich gas may or may not require further sulfur 
removal, depending on the selectivity. (5) For a high-Btu, low-sulfur 
case: (a) The hot carbonate and tertiary amine systems may not be 
sufficiently selective to produce a gas suitable for feed to a Claus 
process while a physical solvent system may be. Therefore, the 
physical solvent system may be expected to be more economical. (b) 
The regenerated gas from the bulk CO» removal system following a 
selective physical solvent system may require further sulfur removal, 
depending upon the sulfur level in the initial feedstock and the 
selectivity of the system selected 


14973 Clean fuels from coal. Stambaugh, E.P.; Miller, J.F.; 
Tam, S.S.; Chauhan, S.P.; Feldmann, H.F.; Carlton, H.E.; Nack, H.; 
Oxley, J.H. (Battelle Memorial Inst., Columbus, OH). Coa/ Process. 
Technol.; 3: 1-4(1977). 

A new coal desulfurization process based on heating a water- 
coal slurry and a leaching agent at moderate temperatures and 
pressures has been developed. The Battelle Hydrothermal Coal 
Process (BHCP), has successfully extracted up to 99% of the pyritic 
sulfur and up to 70% of the organic sulfur in both batch laboratory 
experiments and small-scale pre-pilot plant continuous operation to 
produce a clean solid fuel. The process has both economic and 
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significant technological advantages. It should produce no signifi- 
cant amount of sludge for disposal. Its primary end products are 
clean solid fuel and elemental sulfur, which can be marketed or 
easily stored, and potentially recoverable metal values. Preparation 
entails crushing or grinding of the coal, as received from the mine or 
after washing, to the particle size suitable for desulfurization. Gener- 
ally, this is 70% minus 200-mesh. Then, the coal goes directly to the 
slurry tank for mixing with the leachant. Alternatively, the coal can 
be first physically beneficiated to remove easily removable ash and 
pyritic sulfur before going to the slurry tank. After mixing with the 
leachant, the coal slurry is pumped into the hydrothermal treatment 
(desulfurization) segment where the slurry is heated at the tempera- 
ture and pressure necessary to extract (solubilize) the sulfur and a 
portion of the ash from the coal. The resulting coal slurry is passed 
through a heat exchanger into the fuel separation segment where the 
desulfurized coal is separated from the used (spent) leachant. Desul- 
furized coal is tranported to a dryer for removal of the water to 
produce the dry, clean solid fuel. Used leachant goes to the leachant 
regeneration segment where sulfur is removed as hydrogen sulfide, 
and converted to elemental sulfur by the Claus or Stretford process. 
Regenerated leachant is concentrated and recycled to the process. 
The Battelle Process appears to have a marked advantage over the 
competitive processes. 


14974 Removing micron size particles from coal liquids. Rodgers, 
B.R.; Westmoreland, P.R. (Oak Ridge National Lab., TN). Coal 
Process. Technol.; 3: 28-36(1977). 

The significant results obtained by these experiments are as 
follows: (1) A significant portion of the solids is com y 
particles less than 1 p in diameter. (2) Agglomeration of solids is 
produced by certain solvents (e.g., toluene). (3) Solvent-agglomer- 
ated mixtures separate rapidly by settling. (4) Solvent-agglomerated 
mixtures filter up to four times faster than untreated mixtures. (5) 
Addition of process-derived solvent increases settling and filtration 
rates. (6) Bituminous coal can be used as a precoat up to 450°F 
(anthracite, char, coke, etc., can probably be used to extend this 
temperature limitation where necessary). (7) Coal is beneficial as a 
body feed. (8) Filtration rates may be increased over current values 
up to 10 times by using coal as a precoat to maintain very thin filter 
cakes. (9) Coal precoat or body feed recovered with the solids can 
be used as a gasifier feed. (10) Filtration rates may be increased by 
settling before filtration. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 14961 


GASIFICATION 


REFER ALSO TO CITATION(S) 14969, 14972, 15035, 15038, 
15107, 15448, 15455, 15458, 15461, 15465, 15943, 16632, 16684, 16698 


14975 (ANL—78-61) Evaluation of ceramic refractories for slag- 
ging gasifiers: summary of progress to date. Kennedy, C.R.; Swaroop, 
R.; Jones, D.J.; Fousek, R.J.; Poeppel, R.B.; Stahl, D. (Argonne 
National Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 
57p. Dep. NTIS, PC A04/MF AOl1. 

Commercial refractories were tested for up to 500 h in both 
basic and acidic slags. The slag compositions typify those expected 
in slagging coal gasifiers. The slag temperatures ranged up to 
1600°C. Compositions tested have included silicon carbides, chrome- 
alumina-magnesia spinels, and alumina and magnesia-based refractor- 
ies with various amounts of chromia and silica. In some tests, the 
cold faces were water cooled. With water cooling, the silicon 
carbides showed virtually no attack after 500 h. In the absence of 
water cooling, the chrome-alumina-magnesia spinels were the most 
resistant to slag attack but were subject to thermal-shock cracking. 
Alumina-chrome refractories performed well in acid slags when 
water cooled, are probably more stable than silicon carbide in coal- 
gasification atmospheres, and, in the form of ramming mixes, showed 
excellent thermal-shock resistances. Plans for future testing are de- 
scribed 


14976 (FE—2496-9) Gas-phase environmental data from second 
generation coal gasification processes. Dunlap, R.W.; Massey, M.J. 
(Carnegie-Mellon Univ., Pittsburgh, PA (USA). Environmental 
Studies Inst.). [nd]. Contract EX-76-S-01-2496. 21p. Dep. NTIS, PC 
A02/MF AOI 

lo insure that potential environmental problems are identified 
in a timely way, and that solutions for these problems are reached 
even as the energy technology base is developed, formal environ- 
mental assessment efforts are now under way for the ERDA/AGA 
high-Btu coal gasification pilot plant program. These efforts are 
described briefly, with emphasis placed on gas-phase environmental 
measurements. Additional details concerning the environmental as- 
sessment program and further information concerning liquid-phase 
measurements are available in a recent publication. The environmen- 
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tal characterization and assessment programs now in operation at 
each of the ERDA/AGA pilot plants have a number of objectives: 
Development of acceptable source sampling and analytical proce- 
dures for coal gasification processing; characterization of effluents 
and emissions from the pilot plants; development of a data base to 
allow reliable projection of effluents in process scale-up; and design 
of an effluent management program to minimize environmental 
impacts of second generation coal processes. 


14977 (FE—2496-21) Characterization of effluents from the bi- 
gas pilot plant. Nakles, D.V.; Walters, R.W.; Massey, M.J. (Carne- 
ie-Mellon Univ., Pittsburgh, PA (USA). Environmental Studies 
nst.). Jul 1978. Contract EX-76-S-01-2496. 76p. Dep. NTIS, PC 
A05/MF AOl1. 

The Bi-Gas coal gasification pilot plant began operation in 
November, 1976. Since that time, major efforts have concentrated on 
the start-up and shakedown of major process equipment and prelimi- 
nary environmental assessment activities have been initiated. This 
report reviews the environmental activities during this first year of 
operation with an emphasis on the scalability of the developing data 
base; the sampling methodologies and analytical techniques incopor- 
ated for data collection; and the initial baseline environmental char- 
acterization efforts. The intent of this review is to provide a baseline 
for the development of a time-effective strategy for the continuation 
of current preliminary efforts and the extension of these efforts into a 
more comprehensive environmental characterization program. 


14978 (FE—2496-22) Test plan for the environmental character- 
ization of the bi-gas pilot plant. Nakles, D.V.; Hunter, D.F.; Massey, 
M.J. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). Environmental 
Studies Inst.). Jul 1978. Contract EX-76-S-01-2496. 50p. Dep. NTIS, 
PC A03/MF AOI. 

Due to the early stage of operation of the Bi-Gas pilot plant 
and the considerable amount of experience obtained at the other 
facilities, both stages of the Bi-Gas environmental assessment pro- 
gram have been incorporated into a single effort. This report de- 
scribes the individual tasks of that effort in the form of an environ- 
mental test plan designed specifically for the Bi-Gas Pilot Plant in 
Homer City, Pennsylvania. There are ten major tasks that are critical 
to the completion of a comprehensive environmental characteriza- 
tion program. These tasks are summarized and have been described 
in detail elsewhere. Over the past year, Bi-Gas has made various 
amounts of progress in some of these major task areas via initial 
preliminary environmental assessment activities. These preliminary 
activities have been reviewed with regards to the ten task DOE/ 
AGA approach in a separate document which focuses on the Bi-Gas 
pilot plant configuration/operation, the current sampling methods 
and analytical techniques, and the initial characterization efforts. In 
general, limited progress was made during this past year due to the 
startup/shakedown activities of the pilot plant. Based upon a review 
of these activities, appropriate efforts are specified for the expansion 
and/or verification of the existing data base. 


14979 (HCP/T2027—01) Materials-process-product analysis of 
coal process technology. Final report for Project Phase II. Volume I 
(of 6). Roig, R.W. (International Research and Technology Corp., 
McLean, VA (USA)). Sep 1978. Contract EX-76-C-01-2027. 155p. 
Dep. NTIS, PC A08/MF AO1. 

A Materials-Process-Product Model of coal-process technol- 
ogy has been developed for the U.S. Department of Energy. This 
model is an application of a methodology, previously developed 
under a grant from the National Science Foundation, for systemati- 
cally analyzing an array of competing manufacturing technologies 
from economic, environmental, and energy policy perspectives. The 
model consists of: A data base for coal-related materials and coal 
conversion processes; and an algorithmic structure that facilitates 
systematic evaluations in response to exogenously specified variables 
such as tax policy, environmental limitations, and changes in process 
technology and costs. The model has been developed as an interac- 
tive program, with maximum flexibility for inclusion of new process 
data, revision of old data, and specification of exogenous data related 
to policy options. It is operational on the DOE computer installed at 
Germantown, Maryland, an IBM-370 series machine. Volume I of 
this report contains a description of the Materials-Process-Product 
methodology and the model based on this methodology (the 
MPPM). Applications of the model to policy analysis are illustrated 
through the use of hypothetical policy questions. The Appendix 
Annex to Volume I contains detailed descriptions of the model 
algorithms and other data. Volume II contains a description of the 
ney technology data base. Volume III is a User’s Guide for the 
model. 


14980 (METC/CR—78/17) Thermo-mechanical responses for 
porous-permeable media with application to underground coal gasifica- 
tion. Lee, K.Y. (West Virginia Univ., Morgantown (USA)). Sep 
reg Contract EX-76-S-05-5088. 189p. Dep. NTIS, PC A09/MF 
AOl. 


Thesis. 


ERA VOL. 4, NO. 7 


The most serious structural mechanics related problems of 
UCG deal with in-situ coal permeability changes, thermo-mechani- 
cal responses, roof collapse and surface subsidence. The objective of 
this work is to evaluate the coal and shale thermo-mechanical 
fracture responses during in-situ gasification and to investigate the 
permeability of porous permeable media under in-situ gasification 
conditions. A succssful UCG operation requires the coal to have 
sufficient permeability for allowing the oxidizing gas to flow 
through the coalbed. Studies on coal permeability have been limited 
primarily to experimental testing under room temperature condi- 
tions. Since tests on various coals under different thermo-mechanical 
loads are obviously impractical, a fundamental theory which pro- 
vides results that can be compare favorably with selected experi- 
ments and affords a prediction of the permeability of coal under a 
complex state of thermo-mechanical loads is desirable. The thermo- 
mechanical response of the Griffith crack/cavity plays an important 
role in the variation of coal permeability. The crack/cavity response 
and the corresponding permeability changes were investigated in 
this Ph. D. Thesis. 


14981 (UCID—17967) Product gas analyses of Hoe Creek Ex- 
periment No. 2 (In Situ Coal Gasification Project). Clarkson, J.E.; 
DuVal, V.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1 Nov 1978. Contract W-7405-ENG-48. 118p. Dep. 
NTIS, PC A06/MF AOl1. 

This report describes the analytical equipment, techniques 
used, and the results of analyses conducted on the product gas 
stream during the Hoe Creek Experiment No. 2 (In Situ Coal 
Gasification Project) by the Lawrence Livermore Laboratory 
(LLL) near Gillette, Wyoming. Gas samples were analyzed primar- 
ily in the field using three gas chromatographs for a variety of 
components including hydrogen, oxygen, nitrogen, methane, carbon 
monoxide, carbon dioxide, and light hydrocarbons. Also measured 
was the concentration of hydrogen sulfide, nitrogen oxides, ammo- 
nia, and sulfur dioxide. Helium, oxygen, and the Wobbe Index were 
measured using special purpose analyzers. The results given were 
produced as the product gas was analyzed at half-hour intervals 
during the gasification, which lasted from October 14, 1977 until 
December 25, 1977. When the experiment was completed, the ana- 
lytical mass spectrometer (CEC-21-103C Modified) at LLL was used 
to analyze typical gas samples. Water-tar samples taken in the field 
were evaluated at LLL also. The results of the analysis of gas 
samples from the instrument wells are also included. 


14982 (UCRL—50032-78) LLL environmental studies of in situ 
coal gasification. Annual report, fiscal year 1977. Mead, S.W.; Camp- 
bell, J.H.; Ganow, H.C.; Langland, R.T.; Greenlaw, R.C.; Wang, 
F.T.; Homsy, R.V. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 17 Aug 1978. Contract W-7405-ENG-48. 68p. 
Dep. NTIS, PC A04/MF AOl1. 

This is the first annual report on a continuing investigation at 
the Lawrence Livermore Laboratory (LLL) into the environmental 
ramifications of in situ coal gasification. The investigation is focused 
on changes in ground-water quality and the effects of ground 
movement and subsidence, which represent important environmental 
concerns associated with the in situ coal gasification process. Our 
methods include laboratory measurements, predictive modeling stud- 
ies, and field measurements carried out in conjunction with LLL 
coal gasification experiments in northeastern Wyoming. These activ- 
ities will serve as a basis for the identification of appropriate environ- 
mental control technologies. Our measurements of ground-water 
quality near the first LLL gasification experiment indicate that the 
concentration of many potential contaminants decreases significantly 
as a result of adsorption by the surrounding coal. For example, the 
concentration of phenolic materials decreased by a factor of 50 in a 
period of 280 days. To investigate subsidence phenomena, we have 
conducted triaxial strength tests on geologic core samples from the 
gasification site and have installed an array of surface and subsurface 
geotechnical instruments to be used in conjunction with a second 
LLL gasification experiment. Such measurements will enable us to 
refine our finite element modeling capabilities, which have been used 
to predict subsidence effects at the LLL in situ gasification site. 


14983 (UCRL—81814) High-Btu gas via in-situ coal gasification. 
Stephens, D.R.; Hill, R.W.; Burwell, E.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 30 Oct 1978. Contract W- 
= 40p. (CONF-781045—2). Dep. NTIS, PC A03/MF 
AOl. 

From 10. synthetic pipeline gas symposium; Chicago, IL, 
USA (30 Oct 1978). 

Underground coal gasification offers a relatively low cost, 
environmentally sound method to produce SNG from coal. The 
resource is huge and widely distributed. The results of recent under- 
ground coal gasification tests in the U.S. have been very encourag- 
ing. A brief review of the technology is given followed by a 
description of Lawrence Livermore Laboratory's recent under- 
ground coal gasification experiment, Hoe Creek No. 2, in which gas 
of 100 to 150 Btu/scf was produced using air injection, and 250 to 
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300 Btu/scf when injecting steam and oxygen. Plans for future 
experiments are also described. 


14984 Instrumentation for in situ coal gasification. Il. Thermal 

and gas sampling diagnostic techniques. Hommert, P.J.; Beard, S.G.; 

Reed, R.P.; Beyeler, J.A.; Northrop, D.A. (Sandia Labs., Albuquer- 
. que, NM). Jn Situ; 2: No. 3, 143-172(1978). 

This paper assesses the thermal and gas sampling instrumenta- 
tion fielded by Sandia Laboratories on the Hanna II in situ coal 
gasification experiment conducted by the Laramie Energy Research 
Center. Details of the instrumentation hardware, data acquisition and 
validation procedures, and thermal data analyses are presented. The 
diagnostic capabilities provided by branched thermometry were 
found useful in determining the valid thermal data base. Qualitative 
detection of the reverse combustion linkage path and gasification 
fronts was possible for a limited thermal array. A more extensive 
thermal array, subsequently fielded on Phase 2, provided the best 
characterization of an in situ coal gasification process yet obtained. 
Analyses of the thermal data have yielded: descriptions of the 
location, size and temperature of the reverse combustion linkage 
path; a thermal and spatial profile of the reaction front; and a method 
for improved process mapping. The feasibility of long-line gas 
sampling techniques to determine local in-seam gas compositions and 
pressures has been demonstrated. Improvements in both thermo- 
metry and gas sampling that resulted from these assessments and 
implemented on the Hanna IV test are discussed. 


14985 Recovering uranium from coal in situ. Terry, R.C. (to In 
Situ Technology, Inc.). US Patent 4,113,313. 12 Sep 1978. Filed date 
16 May 1977. 6p. 

An underground carbonaceous deposit containing other min- 
eral values is burned in situ. The underground hot zone is cooled 
down to temperature below the boiling point of a leachig solution. 
The leaching solution is percolated through the residial ash, with the 
pregnant solution recovered for separation of the mineral values in 
surface facilities. 


14986 Progress in the field of underground gasification. Report 
on the 3rd symposium on underground gasification in California. 
Beckervordersandforth, C.P. (Technische Hochschule Aachen (Ger- 
many, F.R.). Lehrstuhl und Inst. fuer Eisenhuettenkunde). Erdoe/ 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 31: No. 6, 263-266(Jun 
1978). (In German). 

The underground gasification programme in the USA is de- 
scribed. The individual concepts within the ERDA (linked vertical 
well process, packed bed concept, long wall generator concept, 
steeply dipping beds), essentially differentiate from each other in the 
method in which the natural permeability of the coal is increased. 
Projects not within ERDA (Texas utilities project (brown coal 
gasification), Texas AM-project and Alberta Research Council proj- 
ect) arepresented briefly. 


14987 Fluidized-bed combustion or gasification. Possible applica- 
tions of German pit coal in the electricitiy economy of the future. 
Kuenstle, K. Energie; 30: No. 6, 183(Jun 1978). (In German). 

The fluidized-bed combustion and coal gasification systems 
are compared to one another regarding their advantages and disad- 
vantages. The fluidized-bed firing system was a better overall effi- 
ciency and this provides cheaper electricity. From ecological aspect, 
however, due to the coal transport from the mine to the power plant, 
the transporting of additional materials for desulphurization, as well 
as the disposal or removal of the desulphurization products, it is 
inferior. This system still requires a few more years development 
time for the components pressure-firing, dust separator and flue gas 
turbine. The coal gasification based system’s overall efficiency is 
worse, but has lower plant costs, low gas transport cost. Ecological- 
ly it is superior to the fluidized-bed combustion system. Another 10 
years are necessary before before putting a large plant into oper- 
ation. Possibly both systems can be used; the fluidized-bed combus- 
tion in industrial areas (greater utilization, cheapest fuel possible), the 
gasification system in communal areas (optimum environmental pro- 
tection and maximum operation flexibility at slightly higher fuel 
costs). 


14988 What follows oil. Coal upgrading as energy supply of the 
future. Eickhoff, H.G. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Programmgruppe Systemforschung und Technolo- 
gische Entwicklung). Energie; 30: No. 6, 184-188(Jun 1978). (In 
German). 

A survey is given on coal upgrading processes and current 
pilot plants in the FRG. The combined processes of higher efficien- 
cy, such as gas-steam turbine plants, may also be run on a coal basis. 
The following process thus come into question: partial gasification, 
total gasification and fluidized-bed combustion. The following com- 
bined processes are being developed at present: VEW coal conver- 
sion process, KDV process, pressure-operated fluidized-bed combus- 
tion with connected gas steam turbine power plant. Furthermore, a 
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report is given on the state of the gasification process (autothermic 
and allothermic methods) and on methods for coal liquefaction. 


14989 Outlooks of coal dust pressure gasification according to 
the Texaco process. Seipenbusch, J. (Gesellschaft fuer Vergasung 
und Verfluessigung von Steinkohle G.m.b.H. (GVV), Essen (Ger- 
many, F.R.)); Ruprecht, P. (Ruhrchemie A.G., Oberhausen (Ger- 
many, F.R.)). Energie; 30: No. 6, 189-190(Jun 1978). (In German). 

The coal dust pressure gasification process according to the 
Texaco method is described. The gasification product under pressure 
(40 bar, gasification temperature 1300-1500°C) is synthesis gas, a 
mixture of carbon monoxide and hydrogen. It is used as chemical 
raw material for chemical syntheses, especially for the production of 
ammonia and methanol, as well as for oxosynthesis. Economical data 
such as the utilization of synthesis gas in the federal state, the 
demand of synthesis gas and pit coal for the forecasted gas produc- 
tion are gives. Comparisons are made between the production costs 
of synthesis gas using pit coal, heavy heating oil and natural gas, the 
corresponding synthesis gas cost divisions and production costs of 
synthesis gas from coal depending on coal costs. 


14990 Coal gasification with heat supplied by high-temperature 
nuclear reactors. Juentgen, H.; van Heek, K.H. (Bergbau-Forschung 
G.m.b.H., Essen (Germany, F.R.)). Energie; 30: No. 6, 191-193Jun 
1978). (In German). 

The development target of nuclear coal gasification consists 
in the most complete possible conversion of coal into gas and the 
availability of all other forms of energy including the reaction heat is 
a the nuclear process heat from high temperature reactors. Several 
companies and research facilities in the FRG are worting together 
on the project of a prototype plant. According to the set-up sched- 
ule, building of the plant should take place around the middle of the 
80's. The development of individual components are operated in 
such a manner that they may be later flexibly combined to technical 
processes as required. The hot helium provides the process heat for 
the fallowing large components: methane cracking with pipe crack- 
ing oven, steam gasification, hydrogenizing gasification of coal and 
finally, the hydrogenizing pyrolysis of baking pit coal. The most 
important combinations of these components are descrided as meth- 
ods. Finally, the profitableness of the nuclear method compared to 
conventional coal gasification methods is worked out. 


14991 Coal gasification according to the Saarberg/Otto process. 
Rossbach, M.; Mueller, R.; Kueffner, P. (Saarberg - Dr. C. — 
Arbeitsgemeinschaft fuer Kohle-Druckvergasung, Saarbruec' 
(Germany, F.R.)). Energie; 30: No. 6, 194-195(Jun 1978). ‘in 
German). 

The Saarberg Otto process conceived for a wide number of 
coal works according to the dispersed suspension principle. Gasifica- 
tion takes place under pressure at high operational temperatures and 
enables a compact design of the plant components due to the 
accelerated course of reaction. An essential engineering characteris- 
tic of the gasifier is a liquid slag tank with central overflow throu 
which the slag is continuously drawn off. A demonstration plant for 
this process is already being tested with its plant components. It is 
designed for a coal throughput of 11 t/h and a gasification pressure 
of 25 bar; the gas production is about 23000 m*/h. The hot start-up 
of the total plant takes place in the second half of 1978. 


14992 Shell-Koppers process. A method for the gasification of 
coal under pressure. Voelkel, H.K. (Deutsche Shell A.G., Hamburg 
(Germany, F.R.). Geschaeftssparte Kohle und Kohlevergasung). 
Energie; 30: No. 6, 196-198(Jun 1978). (In German). 

A pilot plant of 6 t/h coal throughput is in operation since the 
end of 1976 in the Shell laboratory in Amsterdam; a semi-technical 
pilot plant with 150 t/d coal throughput on the property of the Shell 
Refinery Harburg is almost completed and will begin operating in 
Summer 1978; the targets of the development are commercial plants 
with reactor throughputs of 5000 to 10000 tons of coal per day in the 
Shell Koppers process, which practically enables total gasification of 
almost all solid fuels to synthesis gas or using air as gasification 
medium, to fuel gas. 


14993 Process for removal of sulfur compounds from fuel gases. 
Moore, R.H.; Stegen, G.E. (to Dept. of Energy). US Patent 
4,086,323. 25 Apr 1978. Filed date 21 Jun 1977. 8p. 

PAT-APPL-808,488. 

Fuel gases such as those produced in the gasification of coal 
are stripped of sulfur compounds and particulate matter by contact 
with molten metal salt. The fuel gas and salt are intimately mixed by 
passage through a venturi or other constriction in which the fuel gas 
entrains the molten salt as dispersed droplets to a gas-liquid separa- 
tor. The separated molten salt is divided into a major and a minor 
flow portion with the minor flow portion passing on to a regenerator 
in which it is contacted with steam and carbon dioxide as strip gas to 
remove sulfur compounds. The strip gas is further processed to 
recover sulfur. The depleted, minor flow portion of salt a 
again into contact with the fuel gas for further sulfur removal from 
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the gas. The sulfur depleted, fuel gas then flows through a solid 
absorbent for removal of salt droplets. The minor flow portion of the 
molten salt is then recombined with the major flow portion for feed 
to the venturi. 


14994 Coal feed lock. Pinkel, II. (to Dept. of Energy). US 
Patent 4,078,704. 14 Mar 1978. Filed date 21 Dec 1976. 4p. 

PAT-APPL-752,937. 

A coal feed lock is provided for dispensing coal to a high 
pressure gas producer with nominal loss of high pressure gas. The 
coal feed lock comprises a rotor member with a diametral bore 
therethrough. A hydraulically activated piston is slidably mounted in 
the bore. With the feed lock in a charging position, coal is delivered 
to the bore and then the rotor member is rotated to a discharging 
position so as to communicate with the gas producer. The piston 
pushes the coal into the gas producer. The rotor member is then 
rotated to the charging position to receive the next load of coal. 


14995 Prospects of gasification processes for coal conversion in 
power plants. van Heek, K.H. Tech. Mitt; 71: No. 3, 154-161(Mar 
1978). (In German). 

Coal gasification processes can be coupled with power sta- 
tions for generating power or gas from coal. The motive for using 
them for power generation is the beneficial environmental effect, as 
coal is converted to a combustion gas free of harmful substances by 
gasification, whose use in gas turbines also promises an increase of 
efficiency. After appropriate further development all existing gasifi- 
cation reactors are suitable for this. Their future use depends upon 
what success is achieved in other generation technologies. Coal 
gasification in conjunction with high temperature nuclear power 
stations has the aim of replacing coal as the energy source by nuclear 
process heat, and thus using coal better for gas generation, avoiding 
emission specific to coal and of improving the efficiency and econo- 
my of gasification processes. This development has a very high long- 
term potential for the supply of gas to the heat market. 


14996 Control behaviour of the convectively heated solid bed 
reactor for methane reformation with inner fission gas recycling. 
Raedle, K. (Hochtemperatur-Reaktorbau G.m.b.H., Mannheim (Ger- 
many, F.R.)). Chem.-Ing.-Tech.; 49: No. 12, 981(Nov 1977). (In 
German). 

Within the framework of the project on hydrogenating gasifi- 
cation of brown coal by means of process heat from an HTR, a tube 
steam reformer for the reformation of methane with inner fission gas 
recycling in described. The tube steam reformer consists of a few 
hundred tubes heated in counter current. Methane with steam is 
converted in the tube to hydrogen over a bulu catalyst via the main 
reaction: CH, + HzO = CO + 3H2 and CO + H2O = CO, + He 
with an endothermic overall reaction. A simplified, one-dimensional, 
two-phase dynamic model of this solid bed reactor is set up, and the 
transition functions and transfer behaviour with operational distur- 
bances are dealt with in particular. A report is given on suitable 
correcting variables to control a constant gas composition. Distur- 
bances such as spontaneous breakdown of the methane supply, 
amongst others, must be considered in the constructional design and 
choice of material. 


14997 Effluents from Synthane gasification of lignite. Massey, 
M.J. (Carnegie-Mellon Univ., Pittsburgh); Nakles, D.V.; Forney, 
A.J.; Haynes, W.F. Coal Process. Technol: 3: 53-59(1977). 

During steam-oxygen gasification of coal by the Synthane 
process and others, substantial quantities of foul condensate and 
sulfur-bearing char and tar are produced. Little is known quantita- 
tively either about steady state rates of production of various gasifier 
effluents or about the relative effects of process variables in coal 
— on the types and rates of their production. Utilizing the 

sburgh Energy Research Center's 4-in. diameter Synthane gasi- 
fier, an extensive experimental program was initiated to study quanti- 
tatively the nature of effluent production and the various gasifier 
process variables which affect it. The investigation included studies 
of: (1) Rates of production of various gasifier effluents as a function 
of time from gasifier startup to shutdown. (2) Effects of changes in 
selected process variables on the rate of production of various 
effluents. (3) Associated effects of changes in these variables on 
yields of total product gas and equivalent methane (methane plus 
twice the ethane production). (4) Impacts of changes in selected 
process variables on the composition and physical properties of char 
and tar produced. The present report represents a synopsis of the 
experimental program performed and the significant results obtained. 


14998 Pressurized feed for coal gasification. Furman, A.H. 
(General Electric Corporate Research and Development, Schenec- 
tady, NY). Coal Process. Technol.; 3: 60-65(1977). 

We are developing the coal extrusion process as a means of 
compacting and feeding coal fines directly into a pressurized gasifier. 
We chose the “cold” extrusion process over a hot one, and a screw 
machine over other types. We have seen economies of scale in going 
from smaller to larger machines and have demonstrated gas sealing 
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capability at competitive power consumptions on the 2-in. machine. 
Wear and process control are continuing problems, but ones in 
which progress is being made. The next major hurdle is to demon- 
strate that the process can be scaled up to a 6-in. extruder, and to 
measure the four critical parameters of sealing, power, output, and 
wear while operating on an actual pressurized gasifier. 


14999 High rate coal gasification. Coates, R.L. (Eyring Re- 
search Inst., Provo, UT). Coal Process. Technol.; 3: 89-94(1977). 

It appears that coal gasification reaction vessels could be built 
much smaller and at a substantially lower cost. This is the practical 
significance of high throughput rates attained in an experimental 
program with a pressurized, entrained flow gasifier. Pressurized 
gasification of coal in experimental entrained flow gasifiers was 
studied rather extensively during the period between 1953 and 1962 
at the U.S. Bureau of Mines Morgantown Coal Research Center. 
This work demonstrated that the reaction of pulverized bituminous 
coal with oxygen and steam could be efficiently carried out at 
gasifier coal throughput rates as high as 500 Ib./hr./cu.ft. of reac- 
tion-zone volume. This rate is more than an order of magnitude 
greater than the volumetric throughput rates of existing commercial 
stirred-bed gasifiers. This article describes an experimental gasifier 
similar to the Bureau of Mines design, but with provisions for 
recovering sensible heat from the product stream. Recent results are 
also described in which efficient gasification has been achieved at 
througHput rates of 1,000 Ib)/hr./cu.ft. Diagrams of two configura- 
tions of the experimental gasifiers are presented. The pulverized 
coal, entrained in a recycled stream of product gas, and a mixture of 
preheated oxygen and superheated steam are fed to the top of the 
gasifier. Flow is downward through the reaction and primary heat 
recovery sections. The coal is fed through a single, watercooled, 
axial nozzle; and the oxygen-steam mixture is fed from an annular 
header through eight nozzle ports surrounding the coal nozzle. 
These ports are canted at an angle of 30° from the coal nozzle axis. A 
similar nozzle arrangement was used in the early Bureau of Mines 
experiments. 


15000 Environmental aspects of coal gasification. Jahnig, C.E.; 
Bertrand, R.R. (Exxon Research and Engineering Co., Linden, NJ). 
Coal Process. Technol.; 3: 127-132(1977). 

From the work so far, it is clear that certain areas will require 
further work to insure against unexpected or unacceptable environ- 
mental impacts. Some of these concerns result from a lack of 
sufficient information, others from a realization that present control 
technology needs improvement. Leaching of salts and trace metals 
from refuse and slag is one concern that calls for additional testing. 
Emissions of gas effluents also needs attention. While stack gas clean 
up can take care of sulfur in the flue gas from furnaces, the CO» vent 
stream from acid gas removal in some operating and projected plants 
is unsatisfactorily high in sulfur and combustibles. Waste water clean 
up is now receiving greater scrutiny, with emphasis on clean up and 
reuse to minimize or eliminate net discharges of waste water. Trace 
metals also call for special attention because some of them are 
partially volatile at conditions used in coal gasification, and build up 
in concentration in the gas clean up system or in the liquid byprod- 
ucts and effluents. We do not consider these problems insurmount- 
able, but recognize that evaluation and planning are needed now in 
order to develop control technology needed to avoid unexpected 
troubles in large scale operations. In considering the potential envi- 
ronmental impact of a plant, the following must be considered: gas 
emissions, liquid effluents, solids disposal, water consumption, trace 
elements, thermal effluent, odor and taste, noise, visual impacts, and 
land use. The area of trace elements warrants special mention 
because a large number of toxic trace elements have considerable 
volatility in the gasifier and become concentrated in the raw gas 
clean up system. Specific methods will have to be developed for 
their recovery or proper disposal. 


15001 Design concept for a coal hydrocarbonization plant. Fer- 
retti, E.J. (Dravo Corp., Pittsburgh). Coa/ Process. Technol.; 3: 138- 
139(1977). 

Two advantages of this process are that it is non-catalytic, 
and produces clean liquid fuel and high Btu. gas, both of which are 
high value forms of energy. The feed coal is crushed, ground, and 
dried in contact with hot flue gas to a fineness of 50% through 100 
mesh, and a moisture content of 1%. The coal is then heated (also 
with hot flue gases from the plant utility boiler) and fed to the 
reactor from pressurized lock hoppers using hydrogen as a carrier. 
Hydrogen from the Hz generator (produced by char gasification) 
mixed with recycle from the hydrogen purification step is preheated 
and fed into the hydrocarbonizer. The hydrocarbonization reaction 
occurs at moderate conditions. The un-condensed vapors in the 
process gas from the hydrocarbonizer are treated in a PHOSAM 
process to recover ammonia. CO2 and HeS are then removed in an 
acid gas removal system, and the H2S converted to elemental sulfur 
in a Claus unit. The scrubbed gas is sent to hydrogen purification, 
which is accomplished by cryogenic processing. The cryogenic unit 
divides the feed into three streams: (1) 93% pure hydrogen recycle, 
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(2) a synthesis gas for methanation to a substitute natural gas (SNG), 
and (3) a byproduct LPG fraction. The principal criteria evaluated 
to select plant size include: economic analyses the ability to scaleup 
and fabricate the process equipment, the coal supply factors, and the 
site characteristics. 


15002 Coalcon’s demonstration plant for clean fuels. Morgan, 
W.D. (Union Carbide Corp., Tonawanda, NY). Coal Process. Tech- 
nol.; 3: 140-141(1977). 

Process economics for Coalcon’s clean boiler fuels from coal 
demonstration plant show that the final minimum selling prices of 
the fuels from this process vary from $2.07 to $2.80/million Btu. The 
higher figure was derived using the discounted cash flow method, 
while the lower figure assumes a debt:equity method of financing. 
The conceptual design for the plant is divided into five main areas: 
coal preparation, hydrocarbonization reactor, reactor product cool- 
ing and liquids separation, gas processing, and hydrogen generation. 
Ancillary equipment includes char combustion/steam generation, 
sulfur processing, pollution abatement, and utilities (power, cooling 
water, etc.). The demonstration plant will operate at over 2,700 ton/ 
day of coal feed and will be tested using Pittsburg No. 8, Illinois No. 
6, and Western Kentucky No. 11 coals. The coal will be washed and 
crushed to about 11/2 x 0 and be stored in a stockpile. The crushed 
coal will then be ground and dried to about 1% moisture. The final 
coal size will be 60 to 325-mesh. Next, the coal is heated in an 
entrained bed heater using oxygen-free flue gas to about 325°C and 
pressurized to about 260 Ib./sq. in. gauge above the reactor pressure 
using a lock-hopper system. The hot pressurized coal is than dumped 
into a holding vessel before being introduced into the reactor. The 
coal is fed into the hydrocarbonization reactor pneumatically using 
recycle hydrogen. 


15003 Fischer-Tropsch plant design criteria. O'Hara, J.B.; Bela, 
A.; Jentz, N.E.; Khaderi, S.K. (Ralph M. Parsons Co., Pasadena, 
CA). Coal Process. Technol.; 3: 141-143(1977). 

Coal-based Fischer-Tropsch plants were successfully operat- 
ed in Germany during World War II, and in South Africa for the 
past 20 years. In 1973, the Ralph M. Parsons Co. considered the 
question: Is there a place for Fischer-Tropsch technology in future 
U.S. synthetic fuels production plans. The design/economics now 
being developed represents a comprehensive follow-up effort to 
describe a facility to produce synthetic fuels from coal to be respon- 
sive to future U.S. demands. The concept is that the complex should 
be large, simple, and produce both liquid fuels and SNG. It is 
important to note that liquid fuels produced by Fischer-Tropsch 
technology are premium fuels; they do not contain sulfur, nitrogen, 
or solid particulates. The conceptual design discussed here is con- 
ceived for operation in the 1980s. Principal elements of a multi- 
product Fischer-Tropsch complex are: A coal mine, a coal prepara- 
tion plant, a steam-oxygen coal gasification plant, gas purification 
facilities, sulfur product facilities, a Fischer-Tropsch synthesis unit, a 
liquid products recovery/separation section, as well as SNG produc- 
tion, utilities production and distribution, ancillaries, and support 
facilities. Our present opinion is that thermal efficiency for the 
conceptual commercial complex will be of the order of 70%. Liquid 
products will consist of LPG, naphtha, diesel fuel, premium fuel oil, 
and alcohols. Product SNG will be of pipeline quality and byproduct 
sulfur will also be produced. 


15004 Oil/gas plant design criteria. O'Hara, J.B.; Hervey, G.A.; 
Fass, S.M.; Mills, E.A. (Ralph M. Parsons Co., Pasadena, CA). Coal 
Process. Technol.; 3: 154-155(1977). 

A conceptual design and economic evaluation for a commer- 
cial scale oil/gas coal conversion complex, being developed by 
Ralph M. Parsons Co., is one of several designs to be completed 
under contract to the Energy Research and Development Adminis- 
tration. This coal conversion facility will feed 50,000 ton/day to a 
SRC based hydroliquefaction unit and a pressure entrained gasifier. 
A program was completed to provide a quantitative economic basis 
for selection of the preferred process configuration. Procedures used 
began with process flow diagrams with heat and material balances 
plus equipment requirements adequate to estimate fixed capital in- 
vestments. These were developed for the separate alternatives. Oper- 
ating costs were estimated and an economic comparison of the 
alternatives using discounted cash flow rate of return procedures 
was then made. The results of the comparison were reviewed, and 
the preferred option selected. Summaries of the results of process 
preference studies are given. This data has been incorporated into 
the design criteria. 


15005 Coal devolatilizer operation simulation. Yang, W.C.; Mar- 
garitis, P.J.; Keairns, D.L. (Westinghouse Research Labs., Pitts- 
burgh). Coal Process. Technol.; 3: 166-171(1977). 

The present PDU devolatilizer/desulfurizer reactor was de- 
signed primarily on the basis of cold flow model studies performed 
with a transparent 2-D unit. A 3-D semi-circular unit was subse- 
quently constructed to study different design parameters for scaleup. 
The information collected in these cold models helps to provide 
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improvement in operating procedures, training of operators, and 
interpretation of data and phenomena observed in the vpoekel + 
caking coal from the Pittsburgh seam has since been s lly 
devolatilized in the PDU without pretreatment. The value of the 
coal flow studies is easily evident in this case; in particular, the 
transparency of the cold models is the most important element 
which helps to visualize actual operations inside the PDU. 


15006 Fluidized-bed ash-agglomeration gasifier. Sandstrom, 
W.A.; Rehmat, A.G.; Bair, W.G. (Inst. of Gas Tech., Chicago). Coal 
Process. Technol.; 3: 180-186(1977). 

Current procedure with most fluidized-bed gasifiers is to limit 
ash buildup by continually discharging a portion of the fluidized bed. 
Inasmuch as the ash content frequently cannot exceed 50% in the 
bed, this continuous discharge procedure can result in a carbon loss 
equivalent to the percentage ash in the feed. This test program has 
shown conclusively that high-ash-content agglomerates can be selec- 
tively removed on a steady-state, long-term basis from a dense-phase 
fluidized bed of high carbon content. The use of fines recycle further 
improves the carbon utilization, and carbon gasification efficiencies 
over 95% are obtainable. In general, agglomerates of 65% to 95% 
ash content were produced from a dense-phase fluidized bed with 
the average bed ash content between 22% and 28%. Higher bed 
temperatures produce higher ash-content agglomerates for a given 
feed particle size range. It appears that the average feed particle size 
affects the bed temperature at which aglomerates begin to form. As 
the particle size decreases, the required bed agglomerating tem 
ture rises. The role of the ferrous aluminum silicate eutectic in 
agglomerate formation was explored. It is possible that this eutectic 
material is helpful in promoting the formation of ash agglomerates. 
The work was conducted at near atmospheric pressure. Further 
work at high pressures should be done to adequately define the 
operating conditions necessary for agglomerate production when 
applied to pipeline gas processes. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 14974, 14988, 15001, 15002, 
15003, 15004, 15024, 15035, 15038, 15039, 15127, 15447 


15007 (FE—2547-23) Phase II laboratory support for H-Coal 
Project. Monthly progress report No. 23, August 1978. (Hydrocarbon 
Research, Inc., Lawrenceville, NJ (USA)). Sep 1978. Caltenet EF- 
77-C-01-2547. 35p. Dep. NTIS, PC A03/MF AOl1. 

PDU 7, a run to develop Pilot Plant emergency procedures, 
was begun on August 31. The schedule calls for a three-week peri 
of operation followed by shutdown and modifications to the PDU. 
These modifications include, among others, an on-line solvent pre- 
cipitation system. The data acquisition system will be used | 
PDU Run 7 to determine average temperatures, monitor coal fe 
rates and produce data for mass balance and for a daily operating 
summary of the run. Catalyst activity studies are me pe: png in 
cooperation with Sandia Labs. Several methods of 
dates have been studied and the most promising, irradiations will be be 
used on a catalyst charge during PDU Run 8. A second Kentucky 
coal bench-scale run has been completed. This run com Ken- 
tucky to Illinois coal in terms of operability and product yields. 
Preliminary data indicate that the coals are similar in performance, at 
least at an early catalyst age. Optimization studies have been com- 
pleted on a commercial design case to produce all-distillate fuel oil 
products using the H-Coal Process. The study is briefly discussed 
and a detailed report will be issued in the near future. Two pes 
will be presented at the ACS Annual Meeting in Miami 
Florida. They are respectively entitled “Development and Demon- 
stration of the H-Coal Process” and “Economics of the H-Coal 
Process”. 


15008 (SAND—78-0789) Preheater studies in coal 

April 1—June 30, 1978. Traeger, R.K.; Curlee, R.M. (Sandia Labs., 
Albuquerque, NM (USA)). Oct 1978. Contract EY- 76-C-04-1872. 
37p. Dep. NTIS, PC A03/MF AO1. 

Isothermal, noncatalytic liquefaction runs were completed at 
425°C, 2000 psi and slurry space velocities of 170 to Ib/ft-h 
with Illinois No. 6 coal in SRC II heavy distillate. Viscosities Saad 
whole liquid products, measured at 70°C, exceeded 10,000 c; 
produced at liquid space velocities greater than 1000 tosh The 
H-Coal PDU preheater is estimated to operate at a space velocity Me) 
2700 Ibs/h-ft* and the exit product probably has a high low-tempera- 
ture viscosity. Conversions increase during initial reaction and reach 
about 70% to THF solubles and 50% to benzene solubles at the end 
of the 60 foot reactor. Approximately 30% of the sulfur is removed, 
the H/C ratio does not change and little gas is formed. Flow 
calculations indicate slug flow conditions with residence times of 0.3 
to 8 minutes in the reactor. 


15009 Surfactant-assisted liquefaction of carbona- 
ceous substances. Hsu, G.C. (to National Aeronautics and Space 
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Administration, Washington, DC). US Patent 4,121,995. 24 Oct 
1978. Filed date 7 Oct 1976. 8p. 

A slurry of carbonaceous particles such as coal containing an 
oil soluble polar substituted oleophilic surfactant, suitably an amine 
substituted long chain hydrocarbon, is liquefied at high temperature 
and high hydrogen presence. The pressure of surfactant results in an 
increase in yield and the conversion product contains a higher 

roportion of light and heavy oils and less asphaltene than products 
rom other liquefaction processes. 


15010 Integrated process for the production of hydrocarbons 
from coal or the like in which fines from gasifier are coked with heavy 
hydrocarbon oil. Gorbaty, M.L.; Tao, F.F.; Maa, P.S. (to Exxon 
Research and Engineering Co.). US Patent 4,113,602. 12 Sep 1978. 
Filed date 8 Jun 1976. 20p. 

Char fines produced by the gasification of coal or other 
carbonaceous solids are coked in the presence of heavy hydrocarbon 
oils, preferably 1000°F.+ bottoms products from a coal liquefaction 
process, to produce gaseous products, liquids, and larger coke parti- 
cles. The coke particles thus produced may be fed to the gasifier for 
the production of additional gaseous products which can be used as 
fuel, employed as a source of hydrogen for coal oe oper- 
ations, or utilized for the production of hydrocarbon liquids. 


15011 Process for liquefying coal employing a vented dissolver. 
Hildebrand, R.E.; Paraskos, J.A.; Taylor, H. Jr. (to Gulf Research 
and Development Co.). US Patent 4,110,192. 29 Aug 1978. Filed 
date 30 Nov 1976. 10p. 

A process is described for liquefying coal employing a low 
temperature preheater zone, a —_ temperature non-catalytic hy- 
drocracking zone and a catalytic hydrogenation zone. The process is 
improved by venting gases from the high temperature hydrocrack- 
ing zone. 


15012 Jet fuels from synthetic crudes. Antoine, A.C. (National 
Aeronautical and Space Agency, Cleveland); Gallagher, J.P. Coal 
Process. Technol.; 3: 107-114(1977). 

This is a report on an investigation to determine the technical 
problems in the conversion of a significant portion of a barrel of 
either a shale oil or a coal synthetic crude oil into a suitable aviation 
turbine fuel. Three syncrudes were used, one from shale and two 
from coal, chosen as representative of typical crudes from future 
commercial production. From them, jet fuels of varying specifica- 
tions were produced by distillation, hydrotreating and hydrocrack- 
ing. The work was done by Atlantic Richfield Co. under a contract 
with National Aeronautical and Space Agency (NASA), No. NAS3- 
19747. The syntheses of the fuels were carried out in laboratory and 
= plant equipment scaled to synthesize 32 different samples of jet 
uels of varying specifications. It was shown that jet fuels of defined 
specifications can be made from oil shale and coal syncrudes using 
readily available commercial processes. However, certain problem 
areas were identified. 


15013 Gas turbine engine fuel from synthetic crude. Eisen, F.S.; 
Tice, J.D. (Suntech, Inc., Marcus Hook, PA). Coal Process. Technol.; 
3: 115-121(1977). 

Gas turbine engine fuels that meet most current JP-5 specifi- 
cations and have 2 to 25 vol.-% aromatics can be produced from a 
series of coal-derived synthetic crude oils. However, many questions 
need answers before a commercially viable route to jet fuel from 
syncrude is eo This article reports on the work involved in 
preparing the fuels. During phase I, 10-gal. samples of a high 
aromatic content fuel (20 to 25 vol.-%) and a low aromatic content 
fuel (0 to 5 vol.-%) were prepared from each of two coal-derived 
syncrudes. These crudes had been produced in the COED process 
pilot plant—one from Western Kentucky coal and the from Utah 
coal. The prime target jet fuel properties were all met with the 
exception of smoke point for the high aromatics fuels and freeze 
point for the Utah coal-derived fuels. In the second phase of the 
program, a 232-gal. fuel sample containing 20 to 25 vol.-% aromatics 
was produced from Western Kentucky coal-derived syncrude. 
Target specifications were modified somewhat to give improved fuel 
properties. The major processing step in the fuel preparation was 
catalytic hydrogenation. One-stage hydrogenation, using nickel-mo- 
lydenum catalyst, produced a 20 to 25 vol.-% aromatics product. 
Relatively severe operating conditions were required. Rapid catalyst 
deactivation was noted. When a 0 to 5% aromatic fuel was desired, 
the one-stage product was further hydrotreated in a second stage 
with platinum catalyst. 


15014 Operation of the SRC pilot plant. Pastor, G.R.; Keetley, 
D.J.; Naylor, J.D. (Pittsburg and Midway Coal Mining Co., DuPont, 
WA). Coal Process. Technol.; 3: 143-144(1977). 

Operation of the Fort Lewis SRC pilot plant during the first 
year has been quite successful. Considerable process and operating 
data have been collected, and although numerous mechanical prob- 
lems have been encountered, the technical aspects of the process 
continue to look promising. Conditions have been found which 
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allow for production of recycle solvent in excess of that which is 
necessary for process operation. Filtration, although currently in the 
first stages of development, holds promise for further improvement. 
The physical properties of the SRC product are within EPA limits 
for particulates and sulfur. Further studies should lead to additional 
process information that will allow a more definitive study of 
process feasibility and economics. 


15015 Exxon donor solvent process. Furlong, L.E.; Effron, E.; 
Vernon, L.W.; Wilson, E.L. (Exxon Research and Engineering Co., 
Baytown, TX). Coal Process. Technol.; 3: 145-151(1977). 

This article describes Exxon’s coal liquefaction research and 
the currently envisioned commercial EDS Process. Major sections 
are devoted to the donor solvent, the currently operating 1-ton/day 
pilot plant, and the nature of our liquid products. Finally, there is a 
description of the next step, a 250-ton/day pilot plant, which will be 
required to complete the development. We have concluded that a 
250-ton/day, large pilot plant will be required to provide the data 
needed for scaleup of the EDS process to a commercial unit; e.g., 
50,000 bbI./day. Considerable engineering effort has been devoted to 
planning the basis, and setting the size for this pilot plant. The large 
pilot plant was designed to demonstrate at minimum cost and on a 
minimum scale those ~~ of the process and those pieces of 
mechanical equipment that have not been operated successfully on a 
commercial scale in other applications under substantially identical, 
or more severe, conditions. The major factors affecting the design of 
the large pilot plant are detailed. 


15016 ADL extractive coking process. Reber, S.A.; Nadkarni, 
R.M.; Hyde, R.W.; Schutte, A.H.; Stickles, R.P. (Arthur D. Little, 
Inc., Cambridge, MA). Coal Process. Technol.; 3: 187-193(1977). 

This article deals with coal liquefaction processes and de- 
scribes in detail the Arthur D. Little, Inc. extractive coking coal 
liquefaction process (ADL Process), which has the advantage of 
using equipment and hardware that has already been proved com- 
mercially in petroleum refining operations. The economics of this 
process are compared with two other processes producing a similar 
product--the H-Coal and the Synthoil processes--and the potential 
for chemicals production is discussed. The ADL Process involves 
the use of a hydrogen-donor solvent under mild conditions to 
achieve the liquefaction and the use of cracking and coking to 
separate the product as an overhead vapor from the coal ash and the 
heavy portion of the coal extract. Finally, the heavy extract, contain- 
ing unreacted coal and ash, is heated with solvent vapor to approxi- 
mately 850°F, where it cokes at 30 Ib./sq.in. gauge. Coking results in 
a complete separation of liquid from the ash and unreacted coal, 
which offers a great advantage over mechanical separation. After 
coking, the drum is depressured, cooled, and decoked with high 
pressure (2900 lb./sq.in.) jets of water. During the decoking of this 
drum, the second drum goes through the extraction-coking cycle. 


15017 Catalytic hydrocracking of coal. Qader, S.A. (Occidental 
Research Corp., Laverne, CA). Coal Process. Technol.; 3: 194- 
198(1977). 

The chemistry of conversion of coal to synthetic oil is very 
well known. Catalytic hydrocracking is one of the methods used for 
converting coal to synthetic oil and hydrocarbon gases which have 
potential as chemical feedstocks. In catalytic hydrocracking, exten- 
sive breakdown of the pure coal substance takes place resulting in 
larger yields of C,-C, hydrocarbons and lighter oils when compared 
to conventional hydrogenation of coal. The C2 and C3 components 
of the gaseous product and lighter fraction of the coal oil can be 
easily converted to valuable chemicals. Recent work done in the 
United States demonstrated the feasibility of hydrocracking of coal 
in the production of chemicals and clean fuels. In the Catalytic Coal 
Hydrocracking (CCH) Process, described in this paper, coal was 
converted to hydrocarbon gases and synthetic oil in the first stage. 
The heavier fraction of the oil was subsequently desulfurized to fuel 
oil containing less than 0.2% sulfur. The lighter fraction of the oil 
was subjected to hydrogenation and pyrolysis to yield ethylene, 
propylene, BTX and naphthalenes. The C2 and C; components of 
the gaseous product also yield additional quantities of ethylene and 
propylene. 


15018 Presulfiding coal liquid hydrodesulfurization catalysts. 
Ahmed, M.M.; Crynes, B.L. (Oklahoma State Univ., Stillwater). 
Coal Process. Technol.; 3: 23-27(1977). 

At present, one active area in the production of synthetic 
fuels from coal is the production of valuable liquid fuels. Some coal 
liquefaction processes under consideration may require secondary 
hydrotreatment with hydrodesulfurization as an important step in 
upgrading the coal-derived liquids. The role of cobalt and molybde- 
num sulfides in HDS catalysts has drawn the attention of many 
people. In the petroleum industry, the HDS activity of Co—Mo 
alumina catalysts is usually attributed to the sulfided species; and 
catalyst presulfiding is considered necessary for obtaining increased 
activity. From the work done with these catalysts, the following 
conclusions can be drawn: (1) The total amount of H2S supplied 
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during catalyst presulfiding has an effect on the catalyst activity. (2) 
Relatively less amount (below stoichiometric quantities) of H2S 
supplied results in lower activity of the catalyst. (3) Treatment of the 
sulfided catalyst with pure Hz results in decreased activity of the 
catalyst. (4) During an operation, the catalyst does become sulfided 
until it reaches a maximum activity which in turn depends on the 
initial activity. (5) Care must be taken to adequately presulfide a 
catalyst to achieve a higher initial and subsequent activity. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 14961 


15019 (AED-Conf—77-422-003) Theoretical studies on the con- 
trol of the heating and thermal decomposition of powdered coal in a 
flue dust reactor. Reidelbach, H.; Algermissen, J. (Stuttgart Univ. 
(TH) (Germany, F.R.). Inst. fuer Thermodynamik der Luft- und 
Raumfahrt). 1977. 18p. (In German). (CONF-7709136—1). Dep. 
NTIS (US Sales Only), PC A02/MF AOl1. 

From Meeting of process engineers; Stuttgart, F.R. Germany 
(28 Sep 1977). 

Theoretical investigation of the regulation of the heating and 
thermal decomposition of powdered coal in a flue dust reactor is 
described. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 15465 


15020 Coal-containing shaped bodies and process for making the 
same. Kroeger, C.; Romey, I.; Koelling, G. (to Bergwerksverband 
GmbH). US Patent 4,113,817. 12 Sep 1978. Priority date 18 May 
1971, German, Federal Republic of (F.R. Germany). 10p. 

Coal-containing shaped bodies are made by intimately mixing 
particulate coal with 10 to 30% by weight of a polymer. The mixture 
is shaped by subjecting it to a pressure between about 295 and 3430 
newtons per square centimeter. Shaping takes place within a tem- 
perature range of 100° to 250°C. The shaped bodies have high 
compressive and bending strengths and can be precisely dimen- 
sioned. 


PROPERTIES 
REFER ALSO TO CITATION(S) 14981, 15104, 16752 


15021 Study on the ignition of coal dust in thin layer. Arya, P.K. 
(Central Mining Research Station, Dhanbad, India). Met. Miner. 
Rev.; 17: No. 2, 70-74(Jan 1978). 

In coal mines, if coal dust in the form of thin layers over 
diesel engines, electric motors and other equipment gets heated 
during operations, it may cause an explosion; because the coal in the 
layer is highly reactive and may ignite at a very low temperature 
depending upon the availability of oxygen and percentage of volatile 
content in the coal. Once the coal gets ignited, it may lead to a 
vigorous coal dust explosion. The result of heating of coal dust in a 
thin layer gives an indication of the susceptibility of the coal con- 
cerned towards ignition. 


15022 Convective heat transfer through coal blocks. Vander- 
borgh, N.E.; Bertino, J.P.; Cort, G.E.; Wagner, P. (Los Alamos 
Scientific Lab., NM). Jn Situ; 2: No. 3, 217- 228(1978). 

The understanding of heat transfer through solid fossil fuels is 
essential to the phenomenology of pyrolysis, gasification, and com- 
bustion of these fuels. While coals have thermal conductivities of 0.1 
to 0.5 W/mK at 300 K, heat transfer measurements are complicated 
by the changes found in these fuels caused by the heating processes. 
Such complications are clearly shown when one looks at thermal 
conductivity differences between virgin and heat-treated materials. 
Coals, upon heating, undergo a variety of chemical and physical 
modifications. Initially, these materials lose low molecular weight 
gases; additional heating removes moisture. Such pyrolytic processes 
result not only in a significant mass decrease (as much as 50% for 
low-rank coals), but also a marked alteration in the internal structure 
of the material. In virgin coals, mass transfer is dominated by a 
system of pores. Drying these materials typically alters the flow 
mechanisms and, consequently, the permeability. Heat transfer be- 
comes dominated by the convective transport of products generated 
within the specimen during the heating process. Studies are de- 
scribed that explore the concurrent and countercurrent heat and 
mass transfer problems through semiporous materials such as coals 
and other model specimens. 
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15023 Sorption and gas factor in high-rank coal. Posylnyi, B.Y. 
Khim. Tverd. Topl.; No. 6, 54-56(Nov 1977). (In Russian). 

The mechanism involved in the formation of high-rank coal 
deposits with a high methane capacity but where no methane is 
actually present is probably explained by the occurrence of methane 
desorption at high temperatures. Total desorption occurs while the 
organic material remains extremely permeable to methane. 


15024 Evaluation of coal-derived JP-5 fuels. Nowack, C.J.; 
Solash, J.; Delfosse, R.J. (Naval Air Propulsion Test Center, Tren- 
ton, NJ). Coal Process. Technol.; 3: 122-126(1977). 

Among useful and significant conclusions of a comprehensive 
study of JP-5 type aviation fuels made from coal-derived synthetic 
crude oils was the following. The fuels were satisfactory in all tests 
of properties except for some deviations in smoke point, freeze point, 
density, and viscosity. Today’s mechanized U.S. Navy is highly 
dependent upon a secure supply of fuel to maintain its ships, aircraft, 
and shore facilities at maximum readiness. Towards this end the 
Navy’s energy programs are directed at research and development 
of alternate sources that will augment and may eventually replace 
the petroleum fuel. Fuels from alternate sources such as coal, oil 
shale, and tar sands will become a reality before the turn of a 
century as the petroleum reserves become more scarce. The Nav 
in a period of preparation to make the transition from its present hel 
to the synthetic fuel with a minimum of disruptions in operations. 
Coal syncrude was selected as the initial candidate for evaluation 
because of the amount of research being conducted in the area of 
liquefaction, and the availability of sufficient quantities of the crude 
to conduct a program with a broad scope. 


15025 Radioisotopic study of the density-pressure relationship in 
a coal seam. Kimkov, V.1.; Vasil’ev, S.V. (Leningrad Mines of Inst.). 
Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 1, 6-8(1977). (In Russian). 

Mine studies indicate that the effectiveness of using the densi- 
ty gamma-gamma method for studying a massif's stress state is 
primarily determined by the relationship between the density of the 
rock and the pressure exerted on the rock. A first attempt was made 
to determine in detail the density-pressure relationship in a massif in 
order to proceed from qualitative to quantitative measurements of 
active stress on the massif. The measurements were made with a 
radiometric apparatus. The results of the mine experiments indicated 
a correlation between density-pressure ratio in the massif and that 
obtained earlier in laboratory rock specimens. 2 illustrations, 2 
references. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 14958, 14977, 15956, 17183 


15026 (CONF-780485—1) Status of flue gas desulfurization sys- 
tems for industrial boilers. Ponder, T.C. Jr.; Tuttle, J. (PEDCO- 
Environmental, Inc., Cincinnati, OH (USA)). 1978. 20p. PEDCo 
Environmental, Inc., Cincinnati, OH. 

From Industrial coal conference; Lexington, KY, USA (26 
Apr 1978). 

EPA contracted with PEDCo to determine the location, 
status, and operating history of FGD absorbers on industrial boilers. 
This paper presents: Status of planned or operating systems, system 
types, design philosophy, and operating experience. The rt is 
limited to systems which are removing sulfur dioxide. In this first 
quarter 1978 report, data are presented on 1350 — FGD 
systems at 34 plant sites, controlling SO2 emissions from 145 boilers. 
FGD units at nine plants are under construction or in some stage of 
planning. The total coverage of this report is therefore 42 plant sites 
which are listed. Unlike their utility counterparts, operators of 
industrial boilers are not using lime and limestone as the predominant 
system. Of the 34 operating systems 20 use sodium salt solution 
scrubbing, seven use ammonia solution scrubbing, five use double 
alkali, one uses lime, and one uses limestone. All but two of the 
systems use a soluble salt to remove the sulfur dioxide. Most use a 
sodium salt solution; a few use ammonia. For the most part, this 
solves scaling and plugging problems associated with lime and 
limestone systems. However, as the need increases to comply with 
water regulations for dissolved solids and zero discharge, there will 
be a shift to the sludge producing systems. Note: This paper uses 
"sodium solution”. Obviously this should be a solution of a sodium 
compound and, in one of the process types, the sulfite is used. (LTN) 


15027 (CONF-7710101—12) Nahcolite properties affecting stack 
gas pollutant absorption. Howatson, J.; Smith, J.W.; Outka, D.A.; 
Dewald, H.D. (Wyoming Univ. Laramie (USA); Department of 
Energy, Laramie, WY (USA). Laramie Energy Technology Center). 
1977. 6p. Dep. NTIS, PC A02/MF AO1. 

From 5. national conference on energy and the environment; 
Cincinnati, OH, USA (31 Oct 1977). 
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Nahcolite, the mineral form of sodium bicarbonate, is present 
in vast quantities in Green River Formation oil shales of Northwest- 
ern Colorado. The total resource is about 29 billion tons. Nahcolite 
is being seriously considered as an SO2 and NO/sub x/ absorber for 
coal-fired power plants. In this application it decom to sodium 
carbonate (with loss of carbon dioxide and water) which then reacts 
with SO. and NO/sub x/ in the flue stream. This paper deals 
with characteristics of the mineral and its solid decomposition prod- 
uct which are important in the absorption of these gaseous pollut- 
ants. These include some aspects of thermal decomposition of the 
nahcolite as well as information about the physical nature of the 
sodium carbonate produced. Data on pore size, pore distribution, 
surface area and compressive strength are presented. Four common 
types of nahcolite were investigated. Thermal decomposition of 
nahcolite at flue gas temperatures produces porous sodium carbonate 
with high surface area capable of reacting rapidly and efficiently 
with SO, and NO/sub x/. All four types of nahcolite showed 
suitable properties. 


15028 Removing particulates from stack Lasater, R.C.; 


Hopkins, J.H. Chem. Eng. Deskbook; 84: No. 22, 111-119(17 Oct 
1977). 


This paper discusses the factors to be considered when select- 
ing equipment for removing particulates from stack gases. Gravity 
settling chambers, cyclones, scrubbers, electrostatic precipitators and 
fabric filters are described. 


15029 (PB—277974) Environmental aspects of the new-source 
NPDES (national pollutant discharge elimination system) permit pro- 
gram for the West Virginia surface coal mining industry, 1977-1980. 
Final report. (McCormick (Jack) and Associates, Inc., Berwyn, PA 
(USA)). Mar 1977. Contract EPA-68-01-4157. 244p. NTIS PC A11/ 
MF AOI. 

This report was prepared to assist US-EPA III as it extends 
its regulatory purview to the West Virginia surface coal mining 
industry under the National Pollutant Discharge Elimination System 
(NPDES) estabiished by the Federal Water Pollution Control Act 
Amendments of 1972 (FWPCA, P.L. 92-500). It (1) describes exist- 
ing conditions and trends in the surface coal mining industry, (2) 
identifies known environmentally sensitive resources throughout the 
State, (3) comments on the probable future flow of applications for 
new-source NPDES permits and on policy alternatives which must 
be specified by US-EPA as the new program is implemented, and (4) 

resents the conclusions and recommendations of the consultant to 
S-EPA Region III for implementation of the NPDES program. 
(Color illustrations reproduced in black and white) 


15030 (PB—277975) Rapid monitoring of coal refuse embank- 
ments. Open file report. Roth, L.H.; Cesare, J.A.; Allison, G.S. 
(CH2M Hill, Redding, CA (USA)). Jun 1977. Contract H0262009. 
113p. NTIS PC A06/MF AOI. 

Past failures of coal refuse embankments have resulted in 
more intensified efforts in inspections of coal refuse sites. Inspec- 
tions, however, are mainly qualitative and time consuming. In 
August 1975, a contract was awarded to identify, develop, and test a 
rapid system for monitoring coal refuse embankments to aid in 
inspections. The rapid-monitoring system developed uses convergent 
and vertical photography from conventional fixed-wing aircraft. The 
system was tested on an active landslide and on two coal refuse 
facilities using both black and white and color infrared film. Field 
tests showed the system was capable of accurate measurements 
while providing qualitative data through photointerpretation. The 
accuracy of the system allows it to be used to monitor coal refuse 
embankments, tailings dams, major earth dams, and natural slopes. 
Bibliographies of literature reviews in the area of past coal refuse 
embankment failures, monitoring instruments and methods, and pho- 
togrammetry are included. (Color illustrations reproduced in black 
and white) 


15031 (PB—279323) Stability of spoil banks and hollow fills 
created by surface mining. Report of investigation. Huang, Y.H. 
(Kentucky Univ., Lexington (USA). Inst. for Mining and Minerals 
Research). Mar 1978. 106p. NTIS PC A06/MF AO1. 

A review of the current mining practices in eastern Kentucky 
pertaining to the design and regulation of spoil banks and hollow fills 
was conducted. From the review it was determined that the widely 
used empirical method is not adequate. A more rational method, 
which takes into consideration all relevant factors, is presented. 
Using simplified cross sections, equations and charts were developed 
to determine the factor of safety of spoil banks and hollow fills. The 
equations are applicable to plane failure surfaces (which coincide 
with the surface of the natural ground at the bottom of a fill), and 
the charts are applicable to cylindrical failure surfaces (which lie 
entirely within a fill bench). Both modes of failure must be investi- 
gated because the one with a lower factor of safety will control the 
design. Examples are given to illustrate the application of these 
equations and charts. The shear strength of mine spoils taken from 
various parts of eastern Kentucky were investigated and incorporat- 


ERA VOL. 4, NO. 7 


ed into the design procedure. Two computer programs, one based on 
cylindrical failure surfaces and the other on plane failure surfaces, 
were developed for use with more complex cross sections. 


15032 Current assessment of flue gas desulfurization technology. 
Andrews, R.L. (Ebasco Services, Inc. (USA)). Arch. Energiewirtsch.; 
32: No. 4, 286-297(Apr 1978). (In German). 

From 39. meeting of the American Power Conference; Chica- 
go, Ill. (18 - 20 Apr 1977). 

In connection with the legal limiting value for the amount of 
sulphur dioxide to be released in the air by coal power plants, a 
survey is given on available methods for flue gas desulfurization, the 
extent of utilization of new and existing plants, their reliability, as 
well as on installation and operational costs. The review shows the 
influence of the flue gas desulfurization on numerous characteristics 
of the plant construction and emphasizes the necessity of early 
decisious regarding completion and construction of the plant as part 
a new plant realization. 


15033 Method and equipment to clean raw gases charged with 
e.g. SO2, H2S, NOx etc. by means of dry absorption masses which are 
blown into the gas flow by means of nozzles working at different rates. 
Hoelter, H.; Igelbuescher, H. German(FRG) Patent 2,617,053/A/. 
10 Nov 1977. 5p. (In German). 

The suggestion deals with a variation of the method described 
in patent 2520047 to clean flue gas in which finely ground contact 
masses (e.g. alkaline earth dusts) are blown into venturi-type contact 
passages. In the case of flue gases where a high degree of desulphuri- 
zation (about 98%) does not appear necessary, it is suggested to give 
the gas flow with the contact masses a rate that deviates from that of 
the flue gas flow. The type of arrangement of the necessary nozzles 
is described. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14976, 14977, 14978, 14982, 
15000, 15058, 15461, 15951, 17095 


15034 (CONF-780485—8) Coal pile leachate. Hill, G.F. (Gil- 
bert/Commonwealth, Reading, PA (USA)). 1978. 6p. Gilert/Com- 
monwealth, Reading, PA. 

From Industrial coal conference; Lexington, KY, USA (26 
Apr 1978). 

Coal pile leachate (CPL) results when water originating in 
the ground or from a rainfall intimately contacts stockpiled coal. 
The leachate, acidic in character, and containing measurable concen- 
trations of dissolved metals falls within the general definition of 
Eee when discharged in its unadulterated form. An apparent 
ack of attention has been placed on CPL. This is evidenced by the 
failure of environmental agencies to define it as a point source with 
attendent limitations on its constituents. Information published by 
the technical community is meager. This situation will change with 
ever-intensifying environmental control programs and the certain-to- 
increase use of our abundant coal reserves as a long-term fuel supply 
to meet future energy needs. It is axiomatic that increased use of coal 
will mean more and larger stockpiles and increased CPL problems. 
Whether these problems increase in direct linear or in a logarithmic 
relationship to coal storage requirements, eventually, control of CPL 
will represent an increasing cost to industry. The purpose of this 
paper is to characterize CPL, identify areas of concern to be 
considered in the design and management of a coal stockpile, and 
describe the current CPL treatment method. Most regulatory agen- 
cies presently require that discharge from a coal stockpile be con- 
trolled to limit pH between 6.0 and 9.0, the suspended solids concen- 
tration between 30 to 50 milligrams per liter, and total iron between 
3 to 7 milligrams per liter. A combination of chemical and physical 
treatment is generally applied to CPL to achieve the allowable 
constitutent limits and render it suitable for discharge to a receiving 
stream. 


15035 (CONF-780843—5) Socioeconomic data requirements for 
environmental assessment: coal gasification and liquefaction projects. 
Konkel, R.S. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 28p. Dep. NTIS, PC A03/MF AOl1. 

From Conference on net energy analysis and energy model- 
ing; Colorado Springs, CO, USA (21 Aug 1978). 

Environmental and socioeconomic monitoring are key aspects 
in the planning, construction, and operation of evolving coal conver- 
sion technologies. Development of data bases and monitoring pro- 
grams will allow (1) identification of baseline conditions and existing 
levels of stress in the environment; (2) prediction of the potential 
impacts of construction, operation, and decommissioning of a coal 
conversion complex at a specific site; (3) determination of whether 
these or unanticipated impacts actually occur during these periods; 
and (4) evaluation of the effectiveness of mitigation measures de- 
signed to lessen adverse impacts on the environment. Socioeconomic 
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data requirements include characterization of land uses, land-use 
management alternatives, demography and employment, economic 
and fiscal indicators, and infrastructure capacities for site-specific 
study areas. The socioeconomic monitoring program should be 
designed to identify appropriate study areas, incorporate input from 
citizen groups and local planning officials, and primary purpose of 
socioeconomic environmental assessment is to enable decision 
makers to incorporate into their overall assessment reliable and 
credible information on socioeconomic factors. 


15036 (CONF-780903—6) Field site evaluation of aquatic trans- 
port of polycyclic aromatic hydrocarbons. Herbes, S.E.; Southworth, 
G.R.; Griest, W.H. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 22p. Dep. NTIS, PC A02/MF AOl. 

From Symposium on potential health and environmental ef- 
fects of synthetic fossil fuel technologies; Gatlinburg, TN, USA (25 
Sep 1978). 

An ongoing project monitors transport behavior of polycyclic 
aromatic hydrocarbons (PAH) discharged in a coking plant effluent. 
Water and sediment at 11 sites extending 11.4 km downstream from 
the outfall were sampled in April and July 1978. PAH concentra- 
tions in samples were measured, after solvent extraction, by gas- 
liquid chromatography after extract purification. Concentrations of 
10 representative PAH in April 1978 effluent samples ranged from 
0.67 to 18.3 g/l. The estimated flux of benzo(a)pyrene in the 
effluent was 36g/day. PAH concentrations in water from an up- 
stream control site were higher than anticipated, and suggest the 
presence of a second source upstream from the effluent outfall. 


15037 (PB—279388) Tactical approach for determining the 
impact of energy development on wildlife in Wyoming. Special report 
No. 1. Keenlyne, K.D. (Fish and Wildlife Service, Casper, WY 
(USA). Wyoming Coal Coordinator). Feb 1977. 19p. (FWS/OBS— 
77/42). NTIS PC A02/MF AOl1. 

This report, the first in a series, explains the tactical manner in 
which the Wyoming Coal Coordinator intends to approach his 
duties, that of becoming an energy expert for the U.S. Fish and 
Wildlife Service in Wyoming, and the rationale to be followed in 
performing these duties. It includes a general discussion on assessing 
impacts on wildlife, provided to form a basis for obtaining an 
overview. Also included is an outline for a series of reports to be 
generated by the Coal Coordinator summarizing existing information 
and identifying potential problem areas. 


15038 Influence of environment on coal conversion sites. 
Lemmon, A.W. Jr.; Cobb, R.W.; Hissong, D.W.; Sticksel, P.R. 
(Battelle Columbus Labs., OH). Coal Process. Technol; 3: 95- 
106(1977). 

This energy facility siting study has identified the require- 
ments for coal conversion facilities, has identified 12 areas within 
Appalachia as potential areas for the development of coal conversion 
facilities, and has examined possible environmental impacts associat- 
ed with facility development in each area. The study should be 
useful in assisting with the further development of energy policy for 
Appalachia. 


15039 Environmental influence of coal liquefaction. Magee, 
E.M.; Jahnig, C.E.; Kalfaldelis, C.D. (Exxon Research and Engi- 
neering Co., Linden, NJ). Coal Process. Technol.; 3: 16-22(1977). 

The rather substantial amount of processing needed in con- 
version of coal to liquid fuels has the potential of a significant 
influence on the environment. As a result, an extensive study of this 
impact has been underway for some time. This article summarizes 
the results of those studies. To replace a significant fraction of the 
U.S. oil consumption, for example 20%, would require that approxi- 
mately 3 million bbl/day of synthetic liquids be produced. Since the 
yield of liquids is a nominal 3 bbl/ton, approximately one million 
ton/day of coal would have to be processed. And if each liquefac- 
tion plant produced 50,000 bbl/day, a total of 60 such plants would 
be required. With sixty plants processing a total of one million tons 
per day of coal, the potential for environmental pollution is formida- 
ble. A bright note, however, is the fact that, for this industry, the 
environmental hazards can be evaluated before the plants are built, 
and appropriate steps can be taken to assure that the environmental 
influence of the liquefaction industry is minimized. Recognizing this, 
the U.S. Environmental Protection Agency contracted with Exxon 
Research and Engineering Co. to evaluate the pollution aspects of 
producing clean fuels from coal. A part of this work involved an 
evaluation of the environmental influence of coal liquefaction proc- 
esses using available information. The work under the EPA contract 
has emphasized sources of environmental concern, pinpointing, 
where information was available, effluents from individual units in 
the conceptual plants, technology needed to control undesirable 
emissions and areas requiring further work to minimize the environ- 
mental influence of the plants. The influence of coal liquefaction on 
the environment manifests itself in two ways—in the natural re- 
sources consumed and in the effluents to the environment. 
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RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 15025, 16362, 16414 


15040 (USGS-OFM—77-169-1) Map showing coal fields and 
distribution of coal-bearing rocks in the western part of southern 
Alaska. Holloway, C.D. (Geological Survey, Washington, DC 
(USA)). 1977. vp. Geological Survey, Washington, DC. 

The table and map relate to the known coal fields (Chignik, 
Herendeen Bay, and Unga Island) in southwest Alaska. They are 
part of the Regional Mineral Resource Assessment program for 
southern Alaska. (DLC) 


15041 (USGS-OFR—77-485) Preliminary report on the geology 
of the near-surface coal beds in the Knife River area, North Dakota. 
Law, R. (Geological Survey, Washington, DC (USA)). 1977. vp. 
Geological Survey, Washington, DC. 

The Knife River Study area covers approximately 1900 mi? 
(4921 km?) in western North Dakota. This report describes the 
structure and stratigraphy of the Sentinal Butte Member and the HT 
Butte lignite bed of the Tongue River Member of the Fort Union 
Formation (Paleocene). The subsurface data are based om well logs, 
correlation diagrams, and structure contour and isopach maps of the 
lignite beds. Stratigraphic locations and names of the lignite beds are 
shown. As many as 13 lignite beds may occur at any location, as 
shown on geophysical logs. This report describes only the four most 
continuous beds. In ascending stratigraphic order these beds are: the 
HT Butte bed of the Tongue River Member, and the Schoolhouse, 
Beulah-Zap, and Hazen beds of the Sentinel Butte Member. 


15042 (USGS-OFR—77-721-C) Geophysical logs for Powder 
River and Dawson Counties, Montana. Chapter C of preliminary 
report of 1977 coal drilling in eastern Montana and northeastern 
Wyoming. (Geological Survey, Washington, DC (USA); Montana 
Bureau of Mines and Geology, Butte (USA)). 1978. 81p. Geological 
Survey, Washington, DC. 

This report is the third in a series on the 1977 drilling 
program (hole Nos. 7799-77148) being conducted by the Montana 
Bureau of Mines and Geology (MBMG) under Grant No. 14-08- 
0001-G-441 from the U.S. Geological Survey (USGS). The drilling 
is being done as part of a USGS program to evaluate and classify 
mineral lands in the public domain. Similar information from 806 
drill holes and approximately 200 coal samples from the same areas 
and from western North Dakota was presented in earlier reports 
(USGS/MBMG 1973, 1974, 1976a, 1976b, 1977a, 1977b, 1977c, 
USGS/NDGS 1976, 1977, and Kistner, 1977). This report includes 
only geophysical logs. Core samples from some of the holes have 
been submitted to the U.S. Bureau of Mines for proximate analyses, 
determination of Btu/Ib values, and form of sulfur present. Trace 
element analyses will be done by V. E. Swanson, USGS. 


15043 (USGS-OFR—77-721-E) Geophysical logs for Campbell 
and Converse Counties, Wyoming. Chapter E of preliminary report of 
1977 coal drilling in eastern Montana and northeastern Wyoming. 
(Geological Survey, Washington, DC (USA); Montana Bureau of 
Mines and Geology, Butte (USA)). 1978. 204p. Geological Survey, 
Washington, DC. 

This report is the fifth chapter on the 1977 drilling program 
(hole Nos. 77200-77290) conducted by the Montana Bureau of Mines 
and Geology (MBMG), under Grant No. 14-08-0001-G-441 from the 
U.S. Geological Survey (USGS), in eastern Montana and northeas- 
tern Wyoming. The drilling was done as part of a USGS program to 
evaluate and classify mineral lands in the public domain. Similar 
information from 906 drill holes and approximately 200 coal samples 
from the same areas and from western North Dakota was presented 
in earlier reports (USGS/MBMG 1973, 1974, 1976a, 1976b, 1977a, 
1977b, 1977c, 1978a, 1978b; USGS/NDGS 1976, 1977; and Kistner, 
1977). This report includes only geophysical logs. Core samples from 
some of the holes have been submitted to the U.S. Bureau of Mines 
for proximate analyses, determination of Btu/lIb values, and form of 
sulfur present. 


15044 (USGS-OFR—77-763) National coal resource investiga- 
tions of the United States Geological Survey. Wood, G.H. Jr. (comp.). 
(Geological Survey, Washington, DC (USA)). 1977. 56p. Geological 
Survey, Washington, DC. 

Portions of document are illegible. 

The coal resource investigations of the U.S. Geological 
Survey are directed towards the mission of helping alleviate the 
energy crisis by developing information immediately usable by the 
government, industry, and the public. Individually and collectively, 
the investigations are aimed at assessing the location, size, quantity, 
and quality of the coal deposits of the Nation so that the proper coal 
can be mined at the most effective locality for the correct usage. In 
support of this assessment some of the investigations are directed to 
developing data on the origin of coal, the phenomena and processes 
that controlled coal accumulation, and the chemical and physical 
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characteristics of regional and local coal deposits so that the location 
and distribution of undiscovered deposits may be predicted; to 
developing and maintaining a computerized data system capable of 
assessing and updating estimates of the Nation's coal resources; and 
to developing the scientific ability to predict geologically pertinent 
facts concerning coal with a minimum of exploratory effort. The 
description of the Geological Survey's coal resource investigations is 
presented in the context of the underlying socio-economic problem 
of expanding the domestic production of coal while maintaining 
acceptable environmental standards. A bibliography of individual 
projects, appropriate fiscal data and an outline of procedures in- 
volved are included in appendices. 


15045 Utilization of Canadian peat as an alternative energy 
source. Tibbetts, T.E. (Dept. of Energy, Mines and Resources, 
Ottawa); Fraser, J.A. CIM Bull; 71: No. 797, 107-110(Sep 1978). 
In several European countries, including Russia, it has 
become economically attractive to utilize peat as a fuel for power 
eneration, the production of metallurgical coke, the production of 
uel briquettes tor the domestic market and low-Btu gas. Although 
the economic base and availability of energy supplies in Europe is 
much different than it is in Canada, regional economics here may 
warrant the development of peat as an alternative source of energy. 
Canadian peatlands cover several thousands of square miles and have 
historically been considered as waste land. Now, with the increasing 
costs of other energy sources, it is apparent that fuel peat should be 
re-evaluated as a potential energy resource. A nation-wide inventory 
of peat deposits has been prepared and reserves evaluated for some 
of these areas where field surveys have been carried out. The paper 
describes alternative mining methods developed to meet some of the 
various conditions encountered on virgin peatland. These mining 
techniques are generally based on current peat technology exercised 
in other parts of the world and would be applicable in some of the 
peat regions of Canada. Cost estimates have been prepared for peat 
roduction in regions of Canada, and the socio-economic aspects of 
larg e-scale fuel peat operation are discussed. Several potential utili- 
seen schemes have been described, with particular emphasis on 
electric power generation. The paper makes recommendations for 
steps to be taken in the development of a fuel peat industry in 
Canada. 


15046 Tectonic index - an aid to evaluating a coal deposit. 
Ehrhardt, W. Glueckauf; 114: No. 16, 696-700(Aug 1978). (In 
German). 

In the years between 1973 and 1976, a tectonic evaluation 
method has been improved in the framework of a development 
project ‘Improving the validity of the tectonic index’, which was 
partly financed by the land of North-Rhine Westphalia. The first 
objective of this programme was an exact determination of so-called 
tectonic regions, i.e. regions with uniform tectonic stress. After this, 
evaluation itself was improved. Also, the period of investigation has 
shown that Ist order and 2nd order tectonic regions should be 
distinguished in the future. The development of 2nd order tectonic 
indexes has not yet been completed. 2nd order regions are of interest 
mainly for an optimum underground mining technology. In deter- 
mining the tectonic stress and its effects on mining operation, there 
are two main problems: The question of regions with concentrated 
or low folding pressure, and the effects of the folding pressure in 
combination with the position of a part of rock with regard to the 
tectonic disturbances. This way, regions can be determined which, 
due to different reductions of local forces during rock formation, 
have a gradual influence on the mining conditions and on under- 
ground mining operations. 


15047 Study of the area around Wani, districts Yeotmal and 
Chandrapur, M.S. Singh, R.M.; Singh, H.N. Met. Miner. Rev.; 17: 
No. 3, 90-104(Feb 1978). 

The present study includes the area around Wani, situated in 
Chandrapur and Yeotmal districts (M.S.). The area has been geologi- 
cally mapped and representative samples have been subjected to 
detailed oe age  epent chemical and proximate analyses. The results 
of the coals of the area have been compared with other coals of the 
region. The distribution and behaviour of the various constituents of 
the lithological units have been discussed and their possible utiliza- 
tion has been suggested. 


15048 Study of submarine geophysical exploration of lojima mine 
in Takashima coalfield. Tatsugami, M. (Nittetsu Mining Co., Ltd., 
Chiyoda, Japan). Butsuri Tanko; 31: No. 3, 25-37(1978). 

Most of the Iojima coal mine lies under the seabed at an 
average depth of 70 m. Its geological structure is a combination of 
fold and monocline structures; it contains a coal measure and the 
inclination of the formation is 25 to 40°; there are many faults that 
run toward the north-west; these palaeogene formation basement 
rocks do not outcrop directly on the seabed, but are covered with 
alluvial sediments of a thickness of 10 to 20 m. The results of sea 
bottom gravity, seismic, sonic explorations and the effectiveness of 
combining these can be summarized as follows: (1) When we com- 
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pared the results of cross-sectional analyses of the gravity survey and 
analytical cross sections of seismic survey, the area of high gravity 
anomalies matched that of the syncline in seismic surveying and the 
area was estimated to be the thick part of the tertiary formation. The 
areal distribution of the coal measure was fairly accurately grasped. 
(2) By adding the sonic method, we fairly accurately estimated the 
location of out-crops of the coal measures on the seabed. From this 
information we found the existence of a coal seam and the coal 
measures were confirmed from inside the mines under the seabed. (3) 
Our conclusion was that it is at least necessary in this area to use the 
gravity survey as a fundamental method and add the seismic and 
sonic methods of surveying in combination. A combined use of these 
three methods will give sufficient explanation of geological features 
with major emphasis on the coal measures. 


15049 Geothermal conditions of regional coal metamorphism and 
carbon inclusions in the oil—gas-bearing rocks. Nagornii, V.N.; Na- 
gornii, Yu.N. Geol. Geofiz.; No. 9, 63-71(Sep 1977). (In Russian). 

Analysis of the obtained data permitted one to establish that 
at constant thermodynamic conditions, the main carbonification 
processes would terminate within 50 m.y. Owing to this fact, the 
temperatures of coal metamorphism at maximum depth more than 50 
m.y. do not depend on geologic age of the containing rocks. This 
concerns the coal matter of Paleozoic and most of Mesozoic depres- 
sions. As for Cenozoic depressions, Neogene in particular, the sedi- 
mentary rock series of which had reached maximum depth within 
less than 50 m.y. ago, the temperatures of stadial change in the coal 
matter are in reverse correlation with time of their laying at this 
depth. 
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REFER ALSO TO CITATION(S) 15021, 15118, 15119, 15121, 
15122, 15123, 15124 


15050 (BM-RI—8295) Methane drainage: experience with hy- 
draulic stimulation through slotted casing. Lambert, S.W.; Trevits, 
M.A. (Department of Energy, Pittsburgh, PA (USA). Pittsburgh 
Mining Operations Center). 1978. 16p. Bureau of Mines, Washing- 
ton, DC. 

The Bureau of Mines examined the wellbore of a vertical gas 
drainage well in the Mary Lee coalbed to determine the results of 
specific completion procedures in coal. A jet-slotting tool was used 
to cut four vertical slots through the casing about | ft below the 
coalbed. Even though stimulation treatment pressure was excessive, 
hydraulically induced channels were contained entirely within the 
target coal zone. Sand-filled, induced channels were horizontal, 
inclined, and vertical, and were propagated in directions similar to 
bedding planes, rock joint, and coal cleat directions measured in the 
mine. Variable gas flow rates, recorded during the productive life of 
the well, were attributed to chronic downhole pump malfunction 
and the slotted casing below the production zone. 


15051 (BM-RI—8298) Effects of time between exposure and 
support on mine roof stability, Bear Coal Mine, Somerset, Colo. 
Radcliffe, D.E.; Stateham, R.M. (Bureau of Mines, Denver, CO 
(USA). Denver Mining Research Center). 1978. 13p. Bureau of 
Mines, Washington, DC. 

The Bureau of Mines studied the displacement of the roof in a 
portion of the Bear coal mine near Somerset, Colo. Horizontal- and 
vertical-displacement gages were installed in a five-entry section 
during normal room-and-pillar mining procedures. Monitoring of the 
roof continued until this section was mined out. Displacement mea- 
surements in combination with known time lapses between mining 
and bolting operations indicate that once support is achieved, the 
length of unsupported time does not appear to affect long-term roof 
stability in the mine under investigation. 


15052 (BM-RI—8309) Improved methods for monitoring produc- 
tion from vertical degasification wells. Lambert, S.W.; Trevits, M.A. 
(Department of Energy, Pittsburgh, PA (USA). Pittsburgh Mining 
Operations Center). 1978. 14p. Bureau of Mines, Washington, DC. 

In this Bureau of Mines investigation, production was moni- 
tored for 1 year at over 30 coalbed gas-drainage boreholes located in 
Alabama, Pennsylvania, and West Virginia. Results indicate that the 
quality of data gathered from such wells can be improved greatly if 
potential problems are anticipated and prevented in the early stages 
of well production. Major water-monitoring problems include solids 
buildup, freezing, the presence of gas in surface waterlines, and 
improper pumping interval settings. Such problems may be avoided 
by incorporating in the original well design waterline filters, sand 
screens, separator tanks, and systems to automatically control pump- 
ing intervals. Problems related to measurement of coalbed gas flow 
include large quantities of water vapor contained in the gas, especial- 
ly during winter months; freezing and subsequent obstruction of 
flow; sudden, uncontrolled release of gas pressure; and solids buildup 
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in metering equipment. The installation of commercially available 
items, such as filters, separators, and insulation, and the thoughtful 
application of a basic knowledge of coalbed gas reservoir character- 
istics will prevent most production-monitoring problems. 


15053 (N—78-20573) Coal thickness gauge using RRAS tech- 
niques, Part 1. Final report. Rollwitz, W.L.; King, J.D. (Southwest 
Research Inst., San Antonio, TX (USA)). 20 Jan 1978. Contract 
NAS8-32606. 97p. (NASA-CR—150625; SWRI—15-4967). NTIS 
PC A05/MF AOl1. 

A noncontacting sensor having a measurement range of 0 to 6 
in or more, and with an accuracy of 0.5 in or better is needed to 
control the machinery used in modern coal mining so that the 
thickness of the coal layer remaining over the rock is maintained 
within selected bounds. The feasibility of using the radiofrequency 
resonance absorption (RRAS) techniques of electron magnetic reso- 
nance (EMR) and nuclear magnetic resonance (NMR) as the basis of 
a coal thickness gauge is discussed. The EMR technique was found, 
by analysis and experiments, to be well suited for this application. 


15054 Development of techniques and equipment in underground 
operations. Expomat Actual.; No. 63, 55-82(Jun 1977). (In French). 

Interesting round table meeting held by contractors in under- 
ground work. Classical drilling and demolition methods are de- 
scribed and discussed (drilling, explosives, development of hydraulic 
percussion hammers) drilling machines, piercing machines, protec- 
tive pickling of supports, ground treatment, pumping and concret- 
ing. 


15055 (PB—278684) Environmental information resources for 
state and local officials. Surface mining. Rivkin, G.W.; Brecher, S.L. 
(Rivkin Associates, Inc., Washington, DC (USA)). Feb 1977. Con- 
tract EPA-68-01-4235. 103p. NTIS PC A06/MF AOl1. 

This guide to resources for information on surface mining is 
offered by the Environmental Protection Agency as an aid to state 
and local legislators who want to know what information is available 
on this subject and how it may be obtained. Aspects of surface coal 
mining covered in this guide are: Overview; Organizations, associ- 
ations and individuals with special knowledge of surface mining 
issues; Surface mining impacts; Pollution control, reclamation and 
utilization of mined-out land; Economic aspects of surface mining, 
pollution-mitigation, land reclamation; The surface coal-mining in- 
dustry; Public policy and approaches to legislative and regulatory 
control; Current developments; Future issues, directions. 


15056 (PB—279036) Brake evaluations and recommendations: 
evaluation and development of performance requirements of braking 
systems for rubber-tired mining equipment in underground coal mines. 
Kaufman, W.W.; Bielicki, R.J.; Shrader, W.D. (Skelly and Loy, 
Harrisburg, PA (USA)). 23 Dec 1977. Contract J0166051. 227p. 
NTIS PC Al11/MF AOl. 

The braking performance of underground, rubber-tired, coal 
mining vehicles is evaluated. Surveys of mining equipment and 
braking manufacturers and underground stopping tests are discussed 
as they relate to this evaluation. Stopping performance recommenda- 
tions are proposed. 


15057 (PB—279218) Interface standards for automated coal 
mining equipment. Final report. Smith, B.M.; Markley, R.W.; Cos- 
trell, L.; Clark, G.E.; Cotton, I.W. (National Bureau of Standards, 
Washington, DC (USA). Office of Developmental Automation and 
Control Technology). Jul 1977. 80p. (NBSIR—77-1301). NTIS PC 
A05/MF AOl1. 

The report describes interface standards applicable to the use 
of computer control systems with automated mining equipment. The 
report identifies, analyzes, and recommends interface standards ap- 
plicable to the modular control system of an Automated Extraction 
System (AES) being built by the US Bureau of Mines (USBM). The 
work serves both as a technical guide and as a summary of existing 
and forthcoming standards applicable to computer control systems. 
Since the system configuration of the AES control system has not 
yet been defined, this report uses several alternative architectures to 
illustrate various interfaces that may be encountered. The benefits 
and limitations of the formal and de facto standards which apply to 
these interfaces are then discussed. In this context, standards are 
recommended for the supervisory computer - local control computer 
interfaces and the local control computer - sensor and actuator 
interfaces. The best use of these standards and important trade-offs 
are identified and explained. 


15058 (PB—279389) Coal. Special report No. 2. Keenlyne, K.D. 
(Fish and Wildlife Service, Casper, WY (USA). Wyoming Coal 
Coordinator). Feb 1977. 44p. (FWS/OBS—77/43). NTIS PC A03/ 
MF AOI. 

This report identifies possible areas of concern for wildlife 
and its habitat in Wyoming in the development of coal and the 
associated implication of land use changes. It summarizes past and 
present development of the coal resource in Wyoming, in anticipa- 


COAL AND COAL PRODUCTS 1595 


tion of future identification of data needs for making sound resource 
decisions in the development of coal. 


15059 Scoop-belt miner. Delli-Gatti, F.A., Jr. (to Coaltex, Inc.). 
US Patent 4,120,535. 17 Oct 1978. Filed date 6 May 1977. 10p. 

A mining machine is described that may be used in place of an 
auger miner that is much more energy efficient in transporting mined 
material from the cutting site to the mouth of the mine. The machine 
includes a non-rotatable body member with stabilizers, at least one 
rotatable pilot cutting head mounted in front of the body member 
and a shaft operatively connected to the cutting head for rotation 
thereof, and a conveyor assembly mounted behind the pilot head in 
operative association with the body member. The conveyor assem- 
bly includes a scoop disposed posteriorly of the cutting head and 
having a bottom portion abutting the floor and extending posteriorly 
therefrom at an angle of about 14° or less, and having side members 
that funnel toward each other. The conveyor assembly further 
includes at least one auger section associated with the shaft located 
posteriorly of the pilot head and having a continuosly decreasing 
flight diameter, and a conveyor belt disposed posteriorly of the 
scoop and extending to the mouth of the bore. Add-on sections are 
provided for mounting the conveyor belt as the mining machine 
progresses, the belt comprising an endless belt received by a take-up 
unit which lets out the amount of belt necessary given the distance 
of the cutting head from the bore mouth. More than one cutting 
head may be provided, with cutter bits disposed for engaging the 
bore floor and cutting any cusp left on the floor by the cutting 
heads. 


15060 Noise statistics for coal mining in North-Rhine W 
lia. Jenderek, H. Glueckauf; 114: No. 16, 70%Aug 1978). (In 
German). 


15061 Monitoring mine operations with visual lay units. 
Andrae, R.; Leder, G. Glueckauf; 114: No. 14, 603-605(Jul 1978). (in 
German). 

Visual display units linked to process computers provide 
quick and objective collection and recording of all essential data for 
operations monitoring. 


15062 Audio-frequency control and plough path monitoring. Se- 
linski, E.; Baltzer, E. Glueckauf; 114: No. 14, 605-606(Jul 1978). (In 
German). 

Design and mode of operation of this inherently safe control 
system are described, which enables various automatic steps, such as 
ploughing certain sections or adjusting the plough path jets. 


15063 Infusion to prevent rock bursts. Leiteritz, H.; Seewald, H. 
Glueckauf; 114: No. 14, 700-709(Jul 1978). (In German). 

Given that water can affect the mechanical characteristics of 
coal, small flows of water are fed into the seam at as low a pressure 
as possible over a long period of time, using the low-pressure 
technique. The desired level of saturation is monitored with a 
gamma backscatter probe. 


15064 Kaiser readies new hydraulic mine. Fish, R. Can. Min. J.; 
99: No. 6, 65-66, 69(Jun 1978). 

The new mine lies directly below the first hydraulic mine, but 
it is completely separate from it. While the new mine will employ 
the same mining method, the fact that the lowest point is below the 
surface plant level has dictated that an underground coal dewatering 
plant be built there and that a large slurry pumping station be 
installed to carry the coal out. 


15065 Fording develops new pit and draglining area, Fish, R. 
Can. Min. J.; 99: No. 6, 73-74(Jun 1978). 

Fording Coal is continuing with its dragline development 
program and development of its new open pit. The waling dragline 
will be finished at the north end of its first pit by the time the first 
benches at the south end of the new dragline area are ready. 


15066 Byron Creek's preparation plant to begin million TPY 
production. Fish, R. Can. Min. J.; 99: No. 6, 76-78(Jun 1978). 

Byron Creek collieries is a private coal mining operation 
located across the border from Alberta. This operation, is being 
expanded and will soon have completed construction of a new rail 
spur, automated train loadings station and coal preparation plant. 


15067 Installation and withdrawal of face equipment in thick 
inclined seams. Schmauck, M. Glueckauf; 114: No. 10, 430-435(May 
1978). (In German). 

The Saarbergwerke AG in collaboration with several manu- 
facturerers have developed track layouts and drives for installin 
and withdrawing face equipment in seams more than 3 m thick 
worked to the strike at a gradient of 30 to 35 gon. Performance 
figures achieved come close to those obtained for equipping and 
withdrawing rise faces under more favourable conditions using 
lighter supports. 
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15068 Record breaking tunneller now in Australia. Anon. Aust. 
Min.; 70: No. 5, 26-27, 31(May 1978). 

A new road header and tunneller, the Paurant Titan has set 
records for advance rates in a cross-measure surface drift at Jubilee 
Drift, North Derbyshire Area, National Coal Board, U.K. A dis- 
tance of 550 m was cut in a period of six weeks, the average advance 
achieved was 40 m per week. 


15069 Appraisal of the drivage rates of the roadheader AM-50. 
Vasek, J.; Dlouhy, J. Glueckauf-Forschungsh.; 39: No. 2, 45-51(Apr 
1978). (In German). 

Calculations to determine the cutting and drivage rates of a 
roadheader are presented. The authors take account of the rock 
material with its specific characteristics and cutting properties, the 
geometry of the cutting tool, and the power requirements of the 
roadheader. The theoretical-analytical findings are compared with 
operating results. 


15070 Electric motors and motor controlgear for coal mining. 
Wagle, A.V. Indian Min. Eng. J.; 17: No. 3, 9-19(Mar 1978). 

The present article covers the important design features and 
significant developments in electric motors and motor controlgear 
used in coal mines. It also highlights important factors required to be 
considered for proper maintenance of this equipment. The general 
considerations which are kept in view while designing general 
purpose electrical equipment, are not fully applicable for the design 
of underground mining equipment. Design of mining equipment 
needs to satisfy many special requirements. Broadly, the restrictions 
are as follows: Restriction in space, adverse environmental condi- 
tions, severe operation conditions and difficulties in maintenance. 
Flameproof enclosures, cable terminations and control gear are 
discussed and some attention is given to electric motors for special 
equipment: compressors, fans, pumps, conveyors, hoists, etc. 


15071 Selection and maintenance of compressed air equipment. 
Murlidharan, T.M. Indian Min. Eng. J.; 17: No. 3, 21-31(Mar 1978). 

This article from a talk given at the Indian Bureau of Mines 
deals with the selection, installation and maintenance of compressed 
air equipment with special reference to mines. 


15072 Open cast mine equipment selection. Khoda, R. (Ingersoll- 
Rand (India) Ltd., Bombay). Indian Min. Eng. J.; 17: No. 3, 33- 
35(Mar 1978). 

During the last decade India had a phenomenal change and 
growth in the mining industry; the whole mining sector was reorga- 
nized, production schedules revised and increased to meet indig- 
enous and export demand. The number of huge multipurpose pro- 
jects have rapidly increased both in the private and public sector. 
The capacity of existing projects has been increased by expansion. 
All this has led to intensive mechanisation both in underground and 
open cast mines. The older manual methods of working have been 
almost completely eliminated, particularly in open cast mines with a 
view towards higher productivity, better safety and lower operation- 
al costs. In order to achieve the above target, correct equipment 
selection and its proper maintenance are very essential for ensuring 
economical operation of the project. A basic knowledge of equip- 
ment function and anatomy is necessary for correct equipment 
selection. 


15073 Influence of operational and design parameters on opti- 
mum utilisation of pneumatic equipment in underground mines. Naik, 
S.M.; Deoras, A.B. (Atlas Copco (India) Ltd., Bombay). Jndian Min. 
Eng. J.; 17: No. 3, 37-46(Mar 1978). 

In our country the labour cost per unit production drilling 
and other mechanised operations still are at a relatively lower 
percentage of overall costs. it is estimated that these constitute 
nearly 15 to 20% as against 50 to 70% in advanced countries. Under 
this condition and also the availability of abundant manpower, the 
underground mining industry in our country should adopt mining 
methods which will strike a rational balance between the use of 
manpower and a degree of mechanisation to suit the capacity of the 
mine and still manage to attain a fairly high level of productivity. 
This is possible by the intensive use of manpower and equipment that 
has been provided. This paper is connected with the optimum 
utilisation of production drilling equipment which probably consti- 
tutes a major portion of the pneumatic equipment used in any 
present day underground mining operations. 


15074 Oakdale Colliery 9M pounds reorganization. Watson, T. 
Colliery Guardian; 226: No. 3, 146-152(Mar 1978). 


Oakdale Colliery and its preparation plant are described. 
15075 Radio control of underground rope haulages. Webster, R. 
Min. Technol.; 60: No. 689, 93-97(Mar 1978). 

This paper considers the requirements and problems associat- 


ed with the control of all types of rope haulage used in collieries, and 
describes practical experience in the use of radio in this field. 
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15076 Gleanings of fan engineering. Holborn, E.A.S. Min. Tech- 
nol.; 60: No. 689, 99-104(Mar 1978). 

This paper discusses in some detail the types of fan which are 
available, their characteristics, and their applications in mines and 
elsewhere. 


15077 Ultrahigh-pressure water jets open up new perspectives in 
roadway driving in hard coal mines. Bergbau; 29: No. 2, 71-72(Feb 
1978). (In German). 

The development and testing of drilling equipment equipped 
with roller drilling tools and top pressure water jets are described. 


15078 Coal petrological methods for the study of an outburst of 
gas and coal. Teichmueller, M.; Juch, D. Glueckauf-Forschungsh.; 39: 
No. 1, 21-31(Feb 1978). (In German). 

This is a report on the investigations of causes of a gas and 
coal breakout in a fault overthrust of an anthracite seam at the 
Ibbenbueren hard coal district. The sample material is described. 
Methane desorption, benzole and methanol adsorption, water con- 
tainment and petrological properties are used as measures of the 
danger of gas breakout. The results obtained by the different meth- 
ods are compared and discussed. The tectonic situation of the props 
at the time of the breakout are characterised. 


15079 Economic significance of the underground infrastructure in 
coal mining. Berding, C.J.A. Glueckauf-Forschungsh.; 39: No. 1, 32- 
41(Feb 1978). (In German). 

The report is based on results of lengthy investigations in 
West European hard coal mining. Reports are made on computer 
processing of operational data and on the mathematical-statistical 
relationships and shift output underground and the costs of mine 
operation below and above ground. Further, the relationship be- 
tween shift output of the mining area and the infrastructure below 
ground is shown and a statistical model for the organization of 
underground operations and its practical application are explained. 


15080 Influence of tolerances on the dimensions of chain sprock- 
ets. Schaefer, W. Glueckauf-Forschungsh.; 39: No. 1, 7-14(Feb 1978). 
(In German). 

Reasons for deviations from the nominal dimensions and their 
extent. The position of short chain links in the sprocket and in the 
ending tooth. Thickness of tooth and length of pocket as a function 
of the number of teeth in case of short chain links. 


15081 Study of the limits of loading conveyor pans. Henkel, 
E.H.; Hoffmann, T. Glueckauf-Forschungsh.; 39: No. 1, 1-6(Feb 
1978). (In German). 

Calculations are given on the stressing of chain scraper con- 
veyors as means of transport. The report describes experimental 
investigations on the additional loading of the conveyor caused by 
the integration into a complete longwall system as a result of of the 
course of technical development. Following a survey on the func- 
tional demands made of longwall conveyors, the targets of the 
coveyor pans investigation are explained and the test performance 
described. The conveyor pans were tested for tensile strength, 
horizontal transverse loading, vertical loading, shearing loads, verti- 
cal buckling and a pulsating transversal load. The test results are 
given and discussed. 


15082 Planning the ventilation systems of new mines. Patnaik, 
N.K. (Indian School of Mines, Dhanbad, India). Met. Miner. Rev.; 
17: No. 2, 62-69(Jan 1978). 

The designing of ventilation system for a new mine thus 
involves widely flexible operating conditions. Suggested methods of 
design may therefore, need to be modified to suit local circumstances 
and conditions. Owing to the impermanent nature of mining oper- 
ations, resistances and pressure losses cannot be accurately forecast 
for years ahead and design must always include a margin for 
contingencies. For successful forecasting, the mine ventilation engi- 
neer needs in addition to technical knowledge, a sound background 
of mining experience to allow for the right assessments. 


15083 Mechanised packing for longwall coal faces. Face-end sys- 
tems and packing equipment. Carr, F.; Kitching, F. Mine Quarry; 7: 
No. 1/2, 40-44, 47(Jan 1978). 

This paper discusses the effect on face-end operations of 
retreat, advance, incline and half-heading, and considers the results 
to date from various methods of mechanized packing. 


15084 Coal - energy source and chemical element. Hard coal 
mining in the Marl region. von Bardeleben, H.J. Lichbogen; 27: No. 1, 
4-9(1978). (In German). 

The coal mining industry in the region of the Ruhr (Marl 
area) is presented. In addition to a brief introduction to the geology 
of mineral deposits, underground mining, pit galleries and winning 
machines are discussed. Finally problems involved in coal mining in 
deep-level mines and the processing of raw coal - separation of deads 
- are described. 
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15085 Lignite: surface mining reaches a new dimension. Tilman, 
W. Ind. Miner. (St.-Etienne, Fr.), Mineralurgie; 59: No. 11, 537- 
542(Nov 1977). (In French). 

Lignite production in the Common Market increased from 
128.7 million tonnes in 1975 to 139.6 in 1976. This production is 
almost exclusively absorbed by power stations. Examines the case of 
EEC producing countries: France, Italy, and above all Federal 
Germany where lignite supplies 10 percent of primary energy used. 
Federal Germany has put into use bucket scrapers having a capacity 
of 200,000 tonnes/day. Production in Austria, Greece, Spain, Yugo- 
slavia and Turkey is also studied. 


15086 Temperature: in connection with the new safety regula- 
tions. Schwarz, H.G. Kompass; 87: No. 4, 93-101(Apr 1977). (In 
German). 

This article reviews working conditions in hot mines from 
3000 BC until the present day. The physiological effects of work in 
heat and German guidelines for acclimatization, selection of men for 
work in hot places, and the duration of work in different tempera- 
ture ranges are discussed. 


15087 New technologies for the supply of hospitals in considera- 
tion of rising energy and maintenance costs. Fink, G. (Orgedan 
G.m.b.H., Schiffweiler (Germany, F.R.)). Krankenhaus-umschau; 46: 
No. 9, 725-727(1977). (In German). 

Hints for rational energy use in hospitals are presented. Build- 
ing heating, heat recovery, and electricity supply are discussed. 
Central monitoring and control systems and the use of automatic 
transport systems only after a cost-benefit analysis by independent 
experts are recommended. 


15088 Characteristics of underground blasting in burst-prone coal 
seams. Makarov, Yu.N.; Akin’shin, B.T.; Filinkov, A.A. Fiz.-Tekh. 
Probl. Razrab. Polezn. Iskop.; No. 1, 114-117(1977). (In Russian). 

A study is made of factors, characteristic of burst-prone coal 
seams, that influence the crushing action of underground blasting 
used as a local means of controlling rock bursts. A relationship was 
established between the extent of the blast’s crushing action and coal 
strength, the size of air or water-filled gaps, and the extent and form 
of stress. A formula which accounts for the influence of all of the 
factors under study is suggested for computing the distance between 
holes in underground blasting in lignite seams. Ways are found for 
improving underground blasting efficiency by water blasting, opti- 
mizing the water clearance, using rock pressure, and using large- 
diameter charges. 


15089 Simulation of distribution in a mine ventilation circuit 
resulting from sudden coal and gas bursts. Chernov, O.I.; Petrov, 
N.N.; Rozantsev, E.S.; Cherkasov, V.S.; Popov, V.B.; Rudakov, 
V.A.; Dyagilev, V.I. Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; No. 2, 
92- 97(1977). (In Russian). 

The basic principles and description are given for the techni- 
cal means of simulating dynamic properties and transient regime of 
mine ventilation networks during sudden coal and gas bursts. In 
order to illustrate the method under review, a ventilation system 
during a sudden discharge was analyzed. A general evaluation of the 
nature and intensity is made of disturbances in ventilation systems 
during sudden gas and coal discharges in mines. 3 illustrations, 4 
references. 


15090 Theory of non-equilibrium and non-isothermal gas filtra- 
tion in coal seams. Fedorov, A.V. (Inst. of Mining, Novobirsk, 
USSR). Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; No. 2, 97-107(1977). 
(In Russian). 

A mathematical model is presented which describes gas filtra- 
tion in coal seams which accounts for nonequilibrium nonisothermal 
physical desorption. A classification is made of filtration currents 
(equilibrium, non-equilibrium. congealed). A study is made of limit- 
ing variables of a basic model. The Khristianovich fragmentation 
wave was examined as an applied example of the theory. The 
research results dictate the need to account for the total concentra- 
tion of the absorbed gas and the extent of nonequilibrium and 
nonisothermicity of the physical desorption process when computing 
gas flow of the fragmentation wave type 


15091 Filtration of liquids in fissured-porous coal seams while 
being forced through long pores. Khapilova, N.S. (Inst. of Applied 
Mathematics and Mechanics, Donetsk, USSR). Fiz.-Tekh. Probl. 
Razrab. Polezn. Iskop.; No. 2, 107-114(1977). (In Russian). 

The theoretical solution of the problem of one-dimensional 
filtration of liquids in fissured-porous coal seams is attempted with 
consideration of the force of capillary pressure. (JSR) 


15092 Comparative analysis of hard coal mines and of the mining 
technologies used in them. Zajac, E. Zesz. Nauk. Akad. Gorn.-Hutn. 
Stanisl. Staszica, Autom.; 653: No. 98, 81(1977). 

On the basis of 1972 statistical data, a model was set up for 
the prediction of output and other mine characteristics. Regression 
equations were obtained for the number of webs in a longwall, the 
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average daily face advance and output. Conclusions are drawn 
which are relevant to mine management and to the planning of new 
mines. 


15093 Experimental studies of a coal massif's state parameters in 
a reference pressure zone. Rozenbaum, M.A.; Trofimov, V.D. (Len- 
ingrad Inst. of Mines). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 1, 
60-62(1977). (In Russian). 

Research results are cited for coal massif temperature changes 
and the rate of naturally occurring rock displacement in a reference 
pressure zone at mines in the Yakuti and Magadan Oblast. Assuming 
that a coal seam in a reference pressure zone can be viewed as a 
thermodynamic system at every specific point of time, the massif’s 
temperature can be used to characterize that system. The 
experiment’s results confirm a connection between deformation 
caused by mining and a rise in massif temperature. Since both these 
processes result from the developing reference pressure, it is possible 
to evaluate a coal massif’s stress state by changes in its temperature. 
2 illustrations, 3 references. 


15094 Structural and parametric identification of mathematical 
models for mine ventilation. Sleptsov, A.I. (Donetsk Polytechnical 
Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No 
69(1977). (In Russian). 

Mathematical gasdynamic models for elementary ventilation 
components make it possible to construct mathematical descriptions 
of mass transfer in a methane-air mixture for various ventilation 
systems and method of mineral resource mining. Effective algo- 
rithms are suggested for evaluating the parameters of specific simu- 
lating models. 5 references. 


15095 Computation of average shearing thickness by the drum 
actuating members of coal-mining combines. Boiko, N.G. (Donetsk 
Polytechnical Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; 
No. 1, 93-96(1977). (In Russian). 

The computation of average shearing thickness is examined in 
the general case, i.e., when the ratio between the stack height of the 
crushed coal and the diameter of the shearer changes from 0 to 1. 
When the contact angle of the shearer is 0.74 7, the average shearing 
thickness is shown to be 14 percent different from that thickness 
when the contact angle is equal to 0.5 @ and 7. 2 illustrations, 2 
references. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 14963, 14964, 14971, 14998, 
15064, 15066, 15074, 15075, 15081 


15096 (PB—278676) Task reports: slurry coal pipelines. volume 
II, part 1. (Office of Technology Assessment (U.S. Congress), Wash- 
ington, DC). Jan 1978. 528p. (OTA-E—60-PT-1). NTIS PC A23/ 
MF AOl. 

This assessment analyzes the costs and potential economic, 
social, and environmental impacts of coal slurry pipelines. The 
report includes a discussion of the possible effects of coal slurry 
pipeline development, a comparison of pipeline and unit train costs, 
and an analysis of relevant legal and regulatory issues. Findings 
address conditions under which slurry pipelines may be attractive in 
terms of cost and the influence of transportation regulatory policy. 
Also evaluated are the potential impacts of slurry pipeline develop- 
ment on the rail industry, consequences of pipeline water use as 
contrasted with community impacts of increased coal train traffic, 
and implications of the power of eminent domain at the Federal, as 
opposed to the State, level. Specific task reports contained in this 
volume deal with the market for coal transportation and other 
economic considerations. (Portions of this document are not fully 
legible) 


15097 (PB—278677) Task reports: slurry coal pipelines. Volume 
ll, Part 2. (Office of Technology Assessment (U.S. Congress), 
Washington, DC). Jan 1978. 804p. (OTA-E—60-PT-2). NTIS PC 
A99/MF AOl1. 

This assessment analyzes the costs and potential economic, 
social, and environmental impacts of coal slurry pipelines. The 
report includes a discussion of the possible effects on society of coal 
slurry pipeline development, a comparison of pipeline and unit train 
costs, and an analysis of relevant legal and regulatory issues. Find- 
ings address conditions under which slurry pipelines may be attrac- 
tive in terms of cost and the influence of transportation regulatory 
policy. Also evaluated are the potential impacts of slurry pipeline 
development on the rail industry, consequences of pipeline water use 
as contrasted with community impacts of increased coal train traffic, 
and implications of the power of eminent domain at the Federal, as 
opposed to the State, level. 
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15098 Continuous quality control of mined hard and soft coals. 
Fertl, W.H.; Gant, P.L. (to Continental Oil Co.). US Patent 
4,118,623. 3 Oct 1978. Filed date 31 Mar 1977. 4p. 

A method is provided for determining the shale content of 
mined coal by monitoring the thorium content of the coal. Thorium 
content and ash content are shown to be related whereby a direct 
reading of the thorium will be indicative of the shale content of the 
coal and the ash content of the coal. The method utilizes the natural 
radiation of thorium to provide the continuous or selective control 
of mined coals. 


15099 Coal processing at Fording Coal Limited. Gagnon, A. 
(Fording Coal Ltd., Elkford, B.C.). CJM Bull; 71: No. 797, 103- 
106(Sep 1978). 

Since start-up in 1972, many circuit problems have been 
encountered, most of which were related to the abundance of fines (- 
28 mesh), which the circuit had not been designed to treat. The 
major problems associated with the original circuit included exces- 
sive loss of magnetite, reduced throughput during periods of a high 
proportion of fine coal in the plant feed and low yield in the fine coal 
circuit. This paper outlines the coal processing at Fording Coal 
Limited as it exists today, with emphasis on the changes to the 
original fine coal treatment circuit. 


15100 Practice of screening. Freebury, J. Mine Quarry; 7: No. 6, 
56, 58, 60, 62(Jun 1978). 

Separation on a screen takes place in two stages. The bed of 
material is quickly spread out and the bulk of the fines pass through 
the deck at the feed end. The depth of bed is reduced fairly rapidly 
So presenting the screen with a more difficult operation in removing 
nearsize material which is generally between half the mesh size and 
only tust undersize. It is therefore important to ensure that the bed 
depth is such as to enable individual particles to have close contact 
with the deck. When selecting a screen for a particular duty, 
consideration has to be given to the following factors: feed tonnage, 
method of feeding, analysis of material (size, hardness, etc.), moisture 
content, capacity required, screening efficiency, and any practical 
limitation. The method of feeding is a very important factor in 
obtaining the best results from any screen, the ideal situation being 
by vibrating feeder from a surge bin. This system provides a con- 
trolled constant feed efficiency. Even with this system, however, 
efficiency can be reduced by the inadequate design of any conveyor 
system necessary between the feeder and the screen. 


15101 Coal pipeline from Poland to Austria. Huber, F. Three R 
Int.; 17: No. 5, 303-305(May 1978). (In German). 

Changes in the supply of primary energy will make coal more 
important in future and may lead to the birth of new major consum- 
ers. For this reason studies should be made into the question as to 
how the position of coal can be improved in the market by making 
its transport more economical through the use of coal pipelines. The 
latter can be regarded as being fully developed and pipelines already 
in operation have shown satisfactory results. Building a pipeline 
from the Polish coal fields to Linz in Austria would involve a capital 
expenditure of 100 million US dollar and would make pipeline 
handling competitive with rail transport. In view of the capital- 
intensive nature of the costs, it may be assumed that compared with 
transport by rail the costs of pipeline conveying will rise much less 
in the long term. 


15102 Investigation of the signal of magnetic permeability of the 
ball-and-fuel mass in a commercial ball drum mill. Antonenko, N.L; 
Polferov, K.Ya.; Khesin, M.Ya. (All-Union Heat Eng Inst, USSR). 
Teploenergetika (Moscow); No. 3, 77-79(Mar 1978). (In Russian). 

It is shown that statistical and dynamic characteristics of ball 
and drum mills as regards the magnetic permeability of the ball-and- 
fuel mass make it possible to maintain a stable fuel charge in the 
drum under the conditions of maximum productivity of the pulver- 
ized fuel system. 


15103 Dimensioning of spiral chutes. Floettmann, H. G/ueckauf- 
Forschungsh.; 39: No. 1, 15-20(Jan 1978). (In German). 

Spiral chutes are mostly used for bunkering coal in hard coal 
mining. This report deals with the determination and discussion of 
the equation of motion for the moving mass, by the law of conserva- 
tion of energy and by D’Alembert’s principle. The transfer of the 
moving mass to the spiral chute and the transverse inclination of the 
spiral path are taken into account. The effect of parameters on 
movement on a spiral chute and on its shape are discussed. 


15104 Change of coal properties in dispersion. Lebedev, V.V. 
Khim. Tverd. Topl.; No. 6, 11-16(Nov 1977). (In Russian). 

Crushing of coal changes its structure: mechanical destruction 
is accompanied by a disruption of the chemical linkages incorporated 
in the macromolecules of the organic substances in the coal. 


15105 Method for heat briquetting. Redlich, R. (to Eschweiler 
Bergwerks-Verein A.G., Herzogenrath (Germany,  F.R.)). 
German(FRG) Patent 2,236,338/B/. 3 Mar 1977. 4p. (In German). 
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A fine-grained mixture of bituminous and non-bituminous 
coal is heated in a hot-gas flow for a short period, then partly 
degassed and pressed. The heat required for the hot-gas flow is 
generated by combustion of the unpurified degassing gas with air 
where the fresh air is first heated in heat exchangers by the waste 
gas. The degassing gas is suched into the combustion chamber, so 
that there is no need for a transport material in the return flow. 
Capital-intensive gas purification systems can be dispensed with as 
the crude gas loaded with tar and dust does not come into contact 
with gas transport systems on its return. The temperature of the hot 
gas flow is controlled via the fresh air supply. 


15106 Experimental studies of gas-solids transport. Woebcke, 
.N. (Stone and Webster Engineering Corp., Boston); Cofield, 
W.W. Coal Process. Technol.; 3: 79-88(1977). 

The design of a commerically acceptable gas-solids transport 
system applicable to coal transport specifically presents a number of 
problems. This article reviews work on this development and dis- 
cusses needed equipment items as well as needed further work. 
Transcontinental Gas Pipe Line Corp. commissioned Stone and 
Webster Engineering Crop. in 1963 to perform studies of pneumatic 
transport of solids under pressure in order to consider the possibility 
of using existing gas pipelines for coal transportation. Experiments 
were performed on 1'/,-in., 3-in., and 6-in. diameter pipe test ar- 
rangements over a range of control conditions involving particle 
sizes, pressures, gas velocities, feed schemes, the effects of air foils 
within the pipes, and the effects of electrostatic space charges across 
the pipe to levitate the particles. Marked reductions in the energy 
required for pneumatic transport were produced over that required 
for simple open pipe systems. The experimental program was carried 
out in four separate steps: tests were first conducted in a test loop 
made of 1'/,-in. inside diameter (D) lucite tubing using nitrogen and 
air to convey coal, sand, and shale; other test loops were then built 
of 3-in. and 6-in. ID pipe where a relatively coarse grade of sand was 
transported with natural gas. Another series of tests was made with 
very fine sand flour, after modifying the test loop to handle this 
solid; and the last step in the program was carried out in the 11/,-in. 
ID test loop after it was altered to provide controlled electrostatic 
fields within the lucite tubing. 


15107 Entrained pretreatment and coal transport. Saroff, L.; 
Gromicko, F.N.; Johnson, G.E.; Strakey, J.P.; Haynes, W.P. (Pitts- 
burgh Energy Research Center). Coal Process. Technol.; 3: 172- 
179(1977). 

One of the problems in gasification of caking coals is agglom- 
eration of the coal in the processing equipment. Thus it is desirable 
to destroy the caking properties. There are many means of treating 
caking coal to alleviate the agglomerating properties. Several gasifi- 
cation processes under development mildly oxidize the caking coals 
with air or oxygen. Other processes use pyrolysis or gasification and 
hydrogenation at dilute concentrations of the fresh caking coal. The 
method used in the SYNTHANE process involves mild oxidation in 
a fluid bed reactor at the pressure of the gasifier. Pretreating the coal 
at system pressure retains the organics released as product and 
preheats the coal for gasification. The SYNTHANE process has a 
pressurized fluid bed pretreater. A transport line is used to convey 
the coal to the pretreater. Pretreatment can occur in the transport 
line, if oxygen is available and the coal is heated. An experimental 
program for entrained pretreatment has been initiated and experi- 
mentation carried out to elucidate the effect of changing independ- 
ent parameters such as coal feed rate, gas velocity and oxygen partial 
pressure, on the degree of pretreatment. The prime object of this 
paper is to report the results of these experiments. The secondary 
subject of this report, coal transport in pressurized lines, has been 
researched as an aid to the redesign of the transport system of the 72 
ton/day SYNTHANE facility. A series of pressure drips were 
measured as a function of coal rate and superficial gas velocity to 
obtain information that could aid in the design of commercial units. 


COMBUSTION 
REFER ALSO TO CITATION(S) 14987, 15903, 15948, 16791, 16918 


15108 (FE/EES—79/2) Commercial coal—oil preparation facili- 
ty: concepts and economics assuming a 50-percent mixture (33 million 
barrels per year). George, T.J. (Department of Energy, Morgan- 
town, WV (USA). Process Evaluation Office). Nov 1978. 26p. Dep. 
NTIS, PC A03/MF AOl1. 

The initial results of a preliminary study as to how COM 
commercialization might be approached and what the cost might be 
are encouraging. In the author's opinion the next steps toward COM 
commercializtion are to proceed with market study of COM utiliza- 
tion and to have a competent A/E firm make an in-depth engineer- 
ing design of a large COM plant. The issue of combustion unit 
retrofit has not been considered but will be addressed in a subsequent 
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study. In small combustion units such as a 100,000 lb/hr boiler, the 
retrofit cost could easily reach 50 cents per MMBtu’s of COM 
utilized, depending upon percent of online operation and whether or 
not sulfur dioxide scrubbing is required in addition to particulate 
control. Again, an A/E firm should be retained to determine retrofit 
costs based on examination of actual installations. Assuming that 
these efforts prove that a market for COM exists and that a plant 
faces no insurmountable engineering and economic constraint, then 
the task of utilizing coal to stretch out oil reserves can commence 
with the alternative fuels option of coal—oil mxtures. 


15109 (HCP/T2463—03) Preliminary evaluation of commercial 
continuous instrumentation for the measurement of viscosity and coal 
concentration of coal—oil mixtures (COM). (Mitre Corp., McLean, 
VA (USA). METREK Div.). Oct 1978. Contract EX-76-C-01-2453. 
6lp. Dep. NTIS, PC A04/MF AOl1. 

The purpose of this report is to evaluate several alternative 
commercial instruments for continuous monitoring of viscosity and 
suspended solids concentration in terms of their applicability to the 
needs of the ongoing DOE Coal-Oil Mixture (COM) Program. A 
preliminary selection has been made. For viscosity measurements the 
rotational type instrument is preferred. For coal concentration mea- 
surements the gamma radiation and the sonic types are essentially 
equal in terms of capability. The results obtained with the latter are 
promising. Nevertheless, the most promising instruments as well as 
the others discussed should be tested more extensively before final 
selection is made. 


15110 New market for coal. Solid-fuel combustion for heating 
and heating power plants of low and medium thermal efficiency. 
Greulich, H.S. (Ruhrkohle-Verkauf G.m.b.H., Essen (Germany, 
F.R.)). Energie; 30: No. 6, 199-200(Jun 1978). (In German). 

The principle of fluidized-bed combustion, constructional fea- 
tures of the heat generator as well as positive aspects, such as 
environmental impacts, economy etc. of fluidized-bed operated 
boiler are briefly described. 


15111 Heat-engineering characteristics of coal grades of the 
Kushmurun deposit in the Turgay basin. Novitskii, N.V.; Babii, V.1.; 
Martynova, M.I.; Lopaeva, N.P.; Serebryakova, A.G. Teploenerge- 
tika (Moscow); No. 3, 87-89(Mar 1978). (In Russian). 

Results of sampling of Kushmurun coal (grade Bz) show that 
this coal is a satisfactory boiler fuel. It should be noted that some of 
its features are: the possibility of slagging and deposition of flyash on 
heating surfaces, possibility of fuel supply tract jamming by coal, a 
wide range of ash fusibility due to ash content variations, etc. 
Variation of the chemical composition of the ash does not have any 
great effect on the length of the ignition process and burnout of 
pulverized fuel prepared from this coal. 


15112 Fluidisation characteristics of coal-air bed after slug 
break-up. Sasi, K.; Sawarkar, S.K.; Sen, P. (Indian Inst. of Tech., 
Kharagpur). Met. Miner. Rev.; 17: No. 3, 108-114(Feb 1978). 

The advantages of coal processing in high velocity fluidised 
regime are discussed. The present investigation deals with the char- 
acterization of different regimes of fluidisation obtained in coal bed 
when fluidising gas velocity is gradually increased. New methods 
are used for determination of the velocities for minimum fluidisation, 
incipient slugging, initiation of slug break-up and completion of slug 
break-up in the coal bed. Data collected on 7 coal sizes are com- 
pared with equations proposed earlier by the authors. The signifi- 
cance of parameters such as bed height and coal size is established. 
The bed expansion after completion of slug break-up is observed to 
be approximately linearly increasing with velocity. 


15113 NO/sub x/ formation during gas combustion. Lisauskas, 
R.A.; Johnson, S.A. (Riley Stoker Corp., Worcester, MA). Coal 
Process. Technol.; 3: 152-153(1977). 

A certain amount of coal nitrogen is released in the form of 
ammonia, cyanide, or condensible organic compounds during fixed 
bed gasification. The conversion of fuel nitrogen to NHs is largely a 
function of gasifier outlet temperature and hydrogen partial pressure. 
These parameters are controlled to a great degree by the amount of 
steam used in the gasifying media. The experimental work on 
diffusion flames was conducted in Riley Stoker Corp.'s coal gasifica- 
tion pilot plant. The conversion rate of ammonia to NO/sub x/ in 
premixed flames was also briefly investigated with a laboratory 
Meker burner. It was found that: (1) NO/sub x/ emissions due to the 
fixation of atmospheric nitrogen from the combustion of low Btu gas 
were observed to be between 90 and 140 parts/million for both 
diffusion and pre-mixed flames. (2) NO/sub x/ emissions were found 
to be a direct function of both furnace excess oxygen and measured 
amounts of NHs in the fuel gas. In the results reported here, the 
conversion of NHs to NO/sub x/ contributed between 60 to 180 
parts/million to the total level of emissions. (3) The conversion 
efficiency of NHs to NO/sub x/ varied inversely with NHs concen- 
tration to the burner. (4) Ai low NHs concentrations (0 to 2,000 
parts/million) the conversion of NHs to NO/sub x/ in a laboratory 
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premixed flame was approximately twice that which was observed in 
a diffusion flame. (5) The overall conversion of coal nitrogen to NO/ 
sub x/ in a gasification/combustion process was significantly less 
than that which occurs in the direct burning of pulverized coal. 
These test results indicate that it was smaller by about a factor of 
two. 


15114 Uses for fluidized bed coal combustion. Fraas, A.P. (Oak 
Ridge National Lab., TN). Coal Process. Technol.; 3: 5-11(1977). 

Fluidized bed coal combustion systems offer a promising 
means for obtaining both electricity and clean, high temperature 
process heat from a wide variety of coal fuels including lignite and 
high sulfur bituminous coal without a need for expensive stack gas 
scrubbing systems. The thermodynamic cycles that appear most 
attractive are a closed cycle gas turbine and a cesium- or potassium- 
steam binary vapor cycle. The former has the advantage that it is 
more conventional whereas the latter gives a higher efficiency for 
the production of electricity which is important if the electrical load 
is equal to or greatr than the process heat load. The potassium (or 
cesium) cycle has the additional advantage that it makes clean 
process heat available at any given constant temperature up to 
1,540°F, and the size and costs of the piping required for transmit- 
ting the heat are much lower than for a gas. 


MARKETING AND ECONOMICS 


15115 Future of coal in the USA. Schuetzenduebel, W.G. Ener- 
gie; 30: No. 6, 206-207(Jun 1978). (In German). 

The National Energy Plan demands an increased use of coal. 
This report presents the advantages and drawbacks of a conversion 
of oil- and gas-fired power plants to coal and the costs involved. The 
attitude of the power plant industry towards President Carter's 
energy policy is outlined. The industry thinks a diversification of 
energy sources in combination with increased energy saving to be 
more fruitful than a complete conversion to coal as the only primary 
energy Carrier. 


15116 Medium-term coal policy in North America, Europe and 
the USSR. Brendow, K. (United Nations, Geneva (Switzerland). 
Energieabteilung). Glueckauf; 114: No. 8, 358-363(Apr 1978). (In 
German). 

This paper summarizes the results of the study ‘Coal 1985 and 
beyond’ of the UN Economic Commission for Europe (ECE), which 
had been terminated in July, 1977. It discusses the fundamentals of a 
new coal policy, the determining factors and expectations. 


15117 Peat production in Ireland. Jnd. Miner. (St.-Etienne, Fr.), 
Mineralurgie; 60: No. 2, 70-74(Feb 1978). (In French). 

A short account of the Irish peat industry of the Bord na 
Mona is presented. The function of the Bord na Mona is to develop 
peat for power production and for industrial and domestic use. The 
different types of peat produced are described. 


15118 Deutscher Planungsatlas. Bd. 1. Nordrhein-Westfalen. 
Braunkohle 2. (German planning atlas. Vol. 1. North-Rhine Westpha- 
lia. Brown coal 2), Reiners, H. (comp.). Hannover, Germany, F.R.; 
Schroedel Verl. (1977). 63p. (In German). 

This volume - brown coal 2 - deals with individual problems 
due to mining in the Rhenish brown coal district, for some of which 
solutions must be sought. Some of these are resettlement, ground 
water, mass disposition, raw coal supply to power plants and bri- 
quetting plants, the balance of areas claimed and still to be claimed 
for mining. From the point of view of regional planning, the long- 
term exploration of brown coal reserves requires at least some 
considerations concerning the further development, on which this 
analysis terminates. The attempt at a map projection of some aspects 
of Rhenish coal mining with direct or indirect consequences for the 
whole region is limited to a few examples. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 15076, 15086, 15089 


15119 (AD-A—053160) The effect of organizational climate and 
policy on coal mine safety. Summary report March 1974—May 1976. 
Sanders, M.S.; Patterson, T.V.; Peay, J.M. (Naval Weapons Support 
Center, Crane, IN (USA). Applied Sciences Dept.). 6 Jul 1976. 
Contract H0242039. 182p. NTIS PC A09/MF AOl1. 

The present study was designed to explore the contribution of 
organizational climate and management practices to the injury expe- 
rience in underground coal mines. A cross-lagged panel design was 
used in which miners from 22 mines completed questionnaires assess- 
ing 27 organizational climate, structure, and function dimensions on 
two occasions. The results strongly support the hypothesis that 
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climate and management practice have a casual effect on the inci- 
dence of disabling injuries. (Author) 


15120 Results of the 17th international conference on mine safety 
1977 in Varna. Reinke, K. G/ueckauf; 114: No. 14, 607-611(Jul 1978). 
(In German). 

From 17. international conference on mine safety; Varna, 
Bulgaria (1977). 

Lectures held in Varna under the subject heading methane 
and coal ignitions and pit fires are discussed. 


15121 Getting men to safety. Mine Quarry; 7: No. 6, 8(Jun 1978). 

As a result of the outburst incident at Cynheidre Colliery, 
South Wales a few years ago the National Coal Board has decided to 
supplement their existing rescue equipment with a new mine-escape 
set developed by AGA Spiro Limited of West Drayton, Middlesex 
in association with their Swedish sister company. The Cynheidre 
Colliery incident highlighted the need for a means to enable men 
untrained in rescue work, to run in an emergency at top speed away 
from a dangerous situation through toxic or irrespirable atmospheres 
and for this means also to provide respiratory protection for a 
duration of half an hour or so. The AGA Spiro mine escape set 
evolving from these tests uses oxygen and with the oxygen cylinder 
fully charged weighs only 6.5 kilogrammes. It features a protective 
case assembly of anti-static glass-fibre-reinforced plastic, and the 
overall dimensions of the set are 430mm long by 110mm deep by 
360mm wide. The breathing circuit functions through a mouthpiece 
which holds inhalation and exhalation non-return valves, thus oper- 
ating at positive pressure. Exhaled gas passes through the breathing 
tube into the exhalation bag; it is then drawn by inhalation through a 
soda-lime filter medium into the inhalation bag and delivered cooled 
to the ve The constant flow of oxygen is directed into a 
“demand” valve which is connected to the exhalation bag at which 
point demand supply is also available. The relief valve is placed low 
down on the breathing bag to enable the apparatus to be used under 
water. The oxygen cylinder is placed below the breathing bag and 
fitted with a cylinder valve incorporating a pressure gauge. 


15122 MSHC recommendations relating to coal mines and other 
extractive industries. Koch. Colliery Guardian; 226: No. 3, 155- 
157(Mar 1978). 

This paper lists the safety recommendations made by the 
MSHC before 1976. 


15123 Health in coal mines. Amoudru, C. Colliery Guardian; 
226: No. 3, 164, 167-168(Mar 1978). 
This report discusses health problems in coal mines. 


15124 Present problems concerning the health of miners. Amou- 
dru, C. Ind. Miner. (St.-Etienne, Fr.), Mineralurgie; 60: No. 2, 75- 
78(Feb 1978). (In French). 

This paper discusses the prevention of pneumoconiosis and 
the treatment of miners already suffering. Other, less serious, prob- 
lems are examined such as the effects of noise, vibration, and 
posture. Possible new health hazards arising from the adoption of 
new techniques are indicated. 


15125 Injury experience in coal mining, 1972. Washington, DC; 
Department of Interior (1978). 144p. 

This report reviews in detail accident, injury, and illness 
experience in the anthracite and bituminous coal industries of the 
United States. Forty-eight tables summarize the reported work inju- 
ries by work location, principal cause of injury, degree of injury, 
part of body injured, and nature of injury, as well as containing 
correlative information on employment, worktime, and operating 
activity. Historical information is presented in nine tables. 


15126 Band saw protection. Vilar. Trav. Maitrise, Mines; 1-2(Oct 
1977). (In French). 

This paper discusses the improvement in protection against 
band saw accidents achieved at Houilleres du Bassin de Lorraine. 


15127 Testing for health hazards in coal liquids. Clark, B.R.; 
Rubin, I.B.; Ho, C.H.; Guerin, M.R.; Epler, J.L.; Hardigree, A.A. 
(Oak Ridge National Lab., TN). Coal Process. Technol.; 3: 37- 
39(1977). 

An approach has been developed to aid in identification of 
potentially hazardous substances in the product and effluent liquids 
of coal conversion. A number of methods have been developed for 
the screening of complex mixtures as well as individual compounds 
for their biological effects. These include epidermal and respiratory 
tract bioassay systems for carcinogenesis testing and bacterial as well 
as whole mammalian systems for mutagenesis testing. An extensive 
screening program is included into the assessment scheme to con- 
verge efficiently upon those materials which might be of significant 

d. Chemical characterization and biological testing are carried 
out together. The generalized steps in the process are: Preliminary 
analysis of the whole sample by gas-liquid-chromatography or liquid 
chromatography to visualize the approximate composition of the 
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sample; fractionation of the sample into fractions defined by the 
separation procedure, e.g., acid-base-neutral or aliphatic-aromatic; 
mutagenicity testing of the fractions and the whole sample when 
possible; additional fractionation and analysis of fractions having 
positive biological activity; mutagenicity testing of the subfractions; 
and additional fractionation-analysis-testing cycles as needed to 
arrive at the identification of specific compounds or highly resolved 
fractions as sources of biological activity. 


REGULATIONS 


15128 (PB—279539) Coal as an energy resource, conflict and 
consensus. (National Research Council, Washington, DC (USA)). 
Nov 1977. 332p. Paper copy available from National Academy of 
Sciences, 2101 Constitution Ave., Washington, D.C. 20418, 
PC$11.00. 

Based on proceedings of an Academy Forum, this report 
brings together both advocates and adversaries for increased coal 
production. It emphasizes the need to reconcile regional interests 
with the energy needs of the nation. Some topic areas covered are: 
The speed and locations at which coal should be developed; environ- 
mental impacts of development; coal technologies; and development 
in the Ohio River Valley, Kaiparowits, and the Northern Great 
Plains region. 


15129 Forschung, Entwicklung und Innovation im Bereich der 
Kohle. Antwort der Bundesregierung auf eine Kleine Anfrage im 
Bundestag. (Research, development and innovations in the field of coal. 
Answer of the Federal Government to a question raised in the Bundes- 
tag). Lenzer, C.; Spies von Buellesheim, A.; Gerstein, L.; Probst, A.; 
Pfeifer, A.; Benz, G.; Engelsberger, M.; Hubrig, H.; Riesenhuber, 
H.; Stavenhagen, L.G. Bonn-Bad Godesberg, Germany, F.R.; Heger 
(1978). 11p. (In German). 

The Government of the Federal Republic of Germany sup- 
plies the following information concerning research, development 
and innovations in connection with coal: projects for the develop- 
ment of new coal technologies promoted by Government and 
Laender: competence and responsibility for promoting various re- 
search projects of Federal ministries and Laender ministries; promo- 
tion of research projects through international long- and medium- 
term allocation and distribution of funds; German black and brown 
coal reserves, their haulage, preparation and processing. 


PETROLEUM 


REFER ALSO TO CITATION(S) 15220, 16357, 16358 


RESERVES 


15130 (CONF-7606183—, pp 14p, Paper 5) Practical approach 
to the future of oil reserves. Livingstone, J.G. (Imperial Oil Ltd., 
Toronto, Canada). 1976. 

From International plant engineering conference; Montreal, 
Canada (1 Jun 1976). 


Earlier assessments of petroleum reserves have proved to be 
overly optimistic. Since 1969, petroleum companies have spent some 
$1.4 billion exploring the frontier areas. The Athabasca oil sands are 
a prime example of the importance of distinguishing between discov- 
ered and producible reserves; the oil can’t be produced until facilities 
are in place. The 1972 report of the National Energy Board points 
up that two full years before suspicions of the industry began to 
crystallize, the appropriate government authorities had become well 
aware of domestic supply prospects. Very large amounts of capital 
will be required to develop Canadian petroleum supply, and some of 
this capital will have to come from outside investors 


15131 Genesis of sulfur-bearing oils and hydrosulfur contained 
the the gases of Osinsky horizon of Irkutsk cirque. Valitov, N.B 
Geol. Geofiz.; No. 9, 47-55(Sep 1977). (In Russian) 

Formation of sulphuric oils of Osinsky horizon (Usol’sk Suite 
of Lower Cambrian time) has been linked with interactions of oil-gas 
hydrocarbons and native sulphur formed during the ancient stages of 
hypergene transformation of sulphate-bearing carbonate rocks series 
of Osinsky horizon. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 16362 
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15132 (AD-A—051089) Information processing for oil and gas 
exploration. Volume 4. Recursive derivation of reflection coefficients 
from noisy seismic data. Interim technical report. Nahi, N.E.; Mendel, 
J.M.; Silverman, L.M. (University of Southern California, Los An- 
geles (USA). Dept. of Electrical Engineering). Jul 1977. Contract 
AFOSR-75-2797. 37p. (USCEE—496). NTIS PC A03/MF AOI. 
The authors consider plane-wave motion at normal incidence 
in a horizontal layered system. The system is assumed lossless, and 
only the compressional waves are treated. A procedure is introduced 
for determining the reflection coefficients of the layered system 
when the observed seismic data may contain random noise. No 
deconvolution of the measured seismic data is required by the 
procedure when the input is a narrow wavelength. (Author) 


15133 Method of borehole logging using passive Josephson cur- 
rent detector to directly determine the presence of hydrocarbons. 
Thompson, D.D. (to Chevron Research Co.). US Patent 4,109,522. 
29 Aug 1978. Filed date 4 Nov 1976. 16p. 

A high-gain Josephson-type two-particle tunneling detector is 
positioned in a borehole penetrating an earth formation and tuned 
for response in a frequency range of 8400 to 9600 gigahertz. Result: 
IR emission due to stretching vibration of the C-H bonds of adja- 
cently situated hydrocarbons can be detected in surprising fashion. 


15134 New data on the mechanism of primary migration of liquid 
hydrocarbons from the fine-dispersed rocks. Tsarev, V.P. (Yakutsk, 
USSR). Geol. Geofiz.; No. 7, 15-25(Jul 1978). (In Russian). 

Physico-chemical peculiarities in the porous moisture are 
discussed with the conclusion that the water fraction varies as a 
function of capillary size and temperature, having the values of the 
shifting strength to differ from zero. Four stages of dehydration are 
separated for the fine-dispersed rocks. The hypothesis on the film- 
like state of liquid hydrocarbons in the water-saturated rock is 
substantiated. It is shown that these films may migrate together with 
water of the “sub-underfused” layer of high mobility as compared 
with the sorbed water and that contained in the free bulk. 


15135 Some peculiarities in tectonic structural formation and 
progress in paleozonic oil and gas prospecting on west Siberian plat- 
form. Bochkarev, V.S.; Ushatinskii, I.N. Geol. Geofiz.; No. 7, 112- 
115(Jul 1978). (In Russian). 

Some new geologic data obtained from the core studies 
derived from the boreholes (Nadimsk, S. Russian area and some 
other areas) permit one to separate the Paleozoic cover of the 
Median Massifs and some other zones, where Paleozoic rock series 
have rather low degree of catagenetic transformation. These data 
permit one to widen the areas discussed as successful for oil and gas 
prospecting in Paleozoic. 


15136 Geothermal gradients in the southern Nigeria basin. Av- 
bovbo, A.A. (Univ of Calabar, Niger). Bull. Can. Pet. Geol.; 26: No. 
2, 268-274(Jun 1978). 

Subsurface temperatures from the Southern Nigeria Basin 
obtained from the Nigerian Federal Ministry of Petroleum Re- 
sources were used in the determination of subsurface temperature 
gradients. Temperature measurements made with maximum record- 
ing thermometers were obtained from electric logs and production 
data. Fields without production temperature data had their tempera- 
tures corrected to true subsurface temperatures, using a 22 percent 
correction factor. Temperature gradients in the Niger Delta range 
from 1.20 to 3.00°F/100 ft (31 m) based on an average surface 
temperature intercept of 74°F. 17 refs. 


15137 Significance of petroleum resource estimates and their 
relation to exploration. Barss, D.L. (BP Explor Can Ltd, Calgary, 
Alberta). Bull. Can. Pet. Geol.; 26: No. 2, 275-291(Jun 1978). 

This review of the significance and application of petroleum 
resource data highlights a dilemma. On the one hand, these data are 
useful to the resource companies in their continuing search for 
undiscovered resources. Industry has in the past worked within a 
wide range of potential-resource estimates. On the other hand, use of 
the data deciding on an economic, strategic, resource policy, and 
other matters, must recognize the limitations imposed by the inher- 
ent uncertainty in resource estimates. The primary concern should 
be in narrowing the range in potential by identifying Canada’s 
conventional petroleum reserves. In order to do this a great deal 
more drilling, accompanied by a strong government/industry/uni- 
versity research and technological effort, will be required. 28 refs. 


15138 Megaspores and the Devonian-Mississippian boundary 
along Route 322, Centre County, Pennsylvania. Stolar, J. Jr. Universi- 
ty Park, PA; Pennsylvania State Univ. (1978). 121p. University 
Microfilms Order No. 78-12,078. 

Thesis (Ph. D.). 

Seven outcrops along Route 322, Centre County, Pennsylva- 
nia, were sampled. Eighty-two samples were collected and proc- 
essed for the extraction of megaspores. A sudden increase in mega- 
spore size was found in the zone suggested for the Devonian- 
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Mississippian boundary in studies where miospores were used 
biostratigraphically. Since the transition from the Devonian to the 
Mississippian is marked by a substantial worldwide increase in mega- 
spore size, the boundary between the two time periods was placed at 
the zone of the size increase. The sudden increase in megaspore size 
suggests the possibility of an unconformity within the Pocono forma- 
tion in Centre County, Pennsylvania, as suggested by studies in 
neighboring regions of the state. The application of this Lowes <i 
phic tool to the understanding of the paleogeography of Pennsylva 

nia and neighboring states during the Upper Devonian is important. 
There is difficulty in correlation of the oil-bearing Berea sandstone 
of Ohio with the marine oil-bearing component of the Pocono 
sandstone found in western Pennsylvania. The recognition of the 
Devonian-Mississippian boundary in Pennsylvania and Ohio will 
allow the geographic location of the interfaces between marine oil- 
bearing and nonmarine intertongues and subsequently more econom- 
ic oil exploration along the ancient shoreline in Pennsylvania. 


15139 Classification of deposits in the productive horizons of the 
Pripyat Depression. Lakhynuk, V.M.; Nikolenko, V.N. Dokl. Akad. 
Nauk BSSR; 21: No. 5, 453-456(1977). (In Russian). 

An analysis is made of the effectiveness of algorithms for 
studying training samples and self-training samples. An examination 
is made of several aspects of selecting informational combinations of 
indicators and the non-parametric algorithm “Shchit-1" is recom- 
mended for forecasting productive seams in the carbonate layer of 
the Upper Devonian of the Pripyat Depression. 3 tables, 8 refer- 
ences. 


15140 Ways of improving the methodological basis of forecasting 
oil and gas content. Voronov, A.N.; Reznik, V.S. Sov. Geol.; No. 7, 3- 
11(1977). (In Russian). 

The problems of improving the forecasting of oil and gas 
content are interconnected and the ways of resolving those problems 
on the basis of a unified formal-logical approach lead to the necessity 
of restructuring the methodological bases of forecasting. Starting 
from the concept of the existence of closed oil and gas systems 
(basins, complexes), a classification is proposed for sites and forecast- 
ing tasks and principles are formulated for the classification of 
methods of evaluating prospective oil and gas content and the 
criteria for selecting the most rational approach. Methods are indi- 
cated for the prior evaluation of forecasting precision and reliability. 
1 table, 10 references. 


15141 Super-plutonic well in the Zilair Synclinore in the southern 
Urals. Senchenko, G.S.; Morozov, S.G.; Ivanova, T.V. Sov. Geol.; 
No. 7, 98-105(1977). (In Russian). 

A description is given of a pit and the results of industrial- 
geophysical studies of a parametric super-plutonic (5113 m) well, 
"Sosnovka-3.” Up to a depth of 4,000 meters the pit is built by 
graywackes of the Ds-D, Zilair series. At lower depths are silicon 
and loam shale of the Silurian, Lower Devonian, diabase, diabasic 
porphorites and their tuffs—the stratigraphic analogs of the Betrin 
and Sakmar suites exposed in the regions of the Krakin and Sakmar 
upheavals and which were previously considered to be brought by 
the overthrust from the eastern slope of the Urals. Conclusions are 
made with respect to the specific cryptoeugeosynclinal development 
of the zone under study in the Paleozoic, and the non-promising 
nature of finding oil and gas in that zone which was confirmed by 
results of industrial-geophysical testing of boreholes. 4 illustrations, 
12 references. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 15870, 16840 


15142 Wellhead seal. Perkins, T.K. (to Atlantic Richfield Co.). 
US Patent 4,120,506. 17 Oct 1978. Filed date 21 Dec 1977. 4p. 

In a wellhead for wells such as an oil and/or gas well wherein 
an elastic annular seal means is employed in the wellhead for sealing 
the interior thereof from the exterior thereof, the improvement 
comprising at least one annular resilient back-up means for said seal 
means, the back-up means comprising a stack of at least two annular 
resilient members, each member having a plurality of spaced apart 
protrusions thereon and each member being oriented in relation to its 
next adjacent member so that the protrusions of each member in the 
stack abut the adjacent member in between the protrusions of that 
adjacent member. 


15143 Recovery of petroleum. Dismukes, N.B. US Patent 
4,114,689. 19 Sep 1978. Filed date 25 May 1977. 6p. 

Compaction of friable or unconsolidated strata contai 
petroleum substance is obtained by increasing the mass of a 
above the reservoir, vibrating various earth strata, and alternately 
raising and lowering the fluid pressure in the reservoir to yield a 
maximum reduction in porosity of the reservoir matrix material and 
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thus to expel petroleum substance therefrom. Enlargement of well 
bore and extension thereof as by drilling lateral wells are contem- 
plated as is the production of solid reservoir material and recovery 
of other solids which may be compacted by the above steps and be 
slurrified and caused to flow to a well bore. 


15144 Salinity tolerant surfactant oil recovery process. Carlin, 
J.T.; Tyler, T.N.; Mills, M.E. Jr.; Ware, J.W. (to Texaco Inc.). US 
Patent 4,110,229. 29 Aug 1978. Filed date 1 Dec 1976. 12p. 
Disclosed is an aqueous, saline surfactant-containing fluid and 
an oil recovery process using the fluid for recovering oil from 
formations containing high salinity and/or high hardness water, the 
fluid comprising an anionic surfactant such as organic sulfonate 
especially petroleum sulfonates as well as synthetic alkyl or alkylaryl 
sulfonates and a solubilizing co-surfactants such as an ethoxylated 
alcohol, alkyl phenol, or alkyl or alkylary! thiol, or sulfated or 
sulfonated, ethoxylated alcohols or alkyl phenols. Optimum perform- 
ance in any particular field is achieved if the ratio of primary anionic 
surfactant to solubilizing co-surfactant is carefully chosen so the 
surfactant combination exhibits borderline solubility in the particular 
formation brine in which the surfactants are to be employed. The 
concentration ratio of primary and solubilizing surfactants which 
results in the desired borderline solubility may be identified by 
preparing a number of samples in the formation water using different 
weight ratios of primary surfactant to solubilizing co-surfactant 
concentration, and visually noting the minimum co-surfactant 
needed to avoid separation of the surfactant fluid into separate 
phases, or which gives the surfactant fluid a pearlescent, a swirl- 
silver appearance which is characteristic of fluids having the proper 
balance of primary anionic surfactant and solubilizing co-surfactant. 


15145 Pumping well blow-out preventer. Clow, J.K. US Patent 
4,109,713. 29 Aug 1978. Filed date 25 Mar 1977. 6p. 

The blow-out preventer takes the form of a four-way fitting 
arranged to be substituted for the conventional three-way fitting in a 
pumping well head between the pipe string and upper stuffing box. 
The four-way fitting includes a spring-biased ball which will be 
ejected to the central portion of the fitting should the polished rod 
break or otherwise be ejected, the resulting oil flow urging the ball 
against the under entrance portion of the stuffing box to block oil 
flow until such time as the normal Radigan valve can be closed. 


15146 Method of determining the orientation of hydraulic frac- 
tures in the earth. Cooke, C.E. Jr. (to Exxon Production Research 
Co.). US Patent 4,109,717. 29 Aug 1978. Filed date 3 Nov 1977. 10p. 

A method of determining the orientation of fractures in a 
cased well by determining the temperature differences (and direction 
thereof) between the circumference and the interior of the well prior 
to dissipation of the thermal disturbances created by the fracturing 
treatment. 


15147 Unitized conductor guide and frame for offshore drilling 
and production. Gracia, B.E. (to Brown and Root, Inc.). US Patent 
4,109,478. 29 Aug 1978. Filed date 5 Jan 1978. 6p. 

A novel guide member and guide member support arrange- 
ment for guiding a drill conductor from a deck portion of an 
offshore platform into the bottom of a body of water is disclosed. 
The guide member is snugly nestled against and positioned within 
the guide member support which directly provides lateral and verti- 
cal support for the guide member. The guide member has an upper 
funnel-shaped portion and a lower cylindrical portion. The guide 
member support comprises the plurality of connected structural 
members arranged in a plane for defining a support opening for the 
guide member. The guide member is connected to the guide member 
support at at least three positions. 


15148 Method of proppant placement in hydraulic fracturing 
treatment. Slusser, M.L. (to Mobil Oil Corp.). US Patent 4,109,721. 
29 Aug 1978. Filed date 12 Sep 1977. 8p. 

This specification discloses a hydraulic fracturing process for 
forming and propping a vertical fracture in a subterranean forma- 
tion. This method is particularly applicable for large fracture treat- 
ments where fracturing fluids with little or no fluid loss additives are 
employed to extend long vertical fractures into the formation. It is 
also particularly applicable for refracturing a formation that has 
previously been fractured and propped with a proppant pack along 
the lower portion of the fracture. After a first proppant pack is 
deposited in the lower portion of the fracture, a slug of fracturing 
fluid liquid containing fluid loss additives is injected into the forma- 
tion to deposit the fluid loss additives along the upper surface or 
leading edge of the proppant pack and thereby provide a seal along 
this upper edge of the proppant pack. Thereafter a high filter loss 
fracturing fluid with little or no fluid loss additives but containing 
proppants is injected via the well into the formation at a pressure and 
in an amount sufficient to extend the fracture further into the 
subterranean formation and prop the extended portion of the frac- 
ture. 
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15149 Secondary recovery process utilizing water saturated with 
gas. Allen, J.C. (to Texaco Inc.). US Patent 4,110,224. 29 Aug 1978. 
Filed date 27 May 1977. 6p. 

Hydrocarbons are recovered from subterranean formations by 
injecting into a hydrocarbon bearing formation via an injection well, 
a fluid comprising water saturated with a gas, such as natural gas, 
carbon dioxide, etc., forcing the fluid through the formation and 
recovering hydrocarbons through a production well. The fluids 
employed may contain a solubilizing agent and/or an alkaline agent. 


15150 Cementing staging tool. Armstrong, E.E. US Patent 
4,105,074. 8 Aug 1978. Filed date 16 Aug 1976. 12p. 

A cementing staging tool for use downhole in a borehole 
which is interposed in a casing string and manipulated by longitudi- 
nal and rotational movement of the upper casing string. The tool 
enables cement to be pumped down through the string of casing to 
form a lower plug. The upper casing string is then rotated and 
thereafter lowered to thereby open a lateral flow passageway 
through which cement can be pumped. The cement flows through 
the tool and fills the borehole annulus, thereby cementing the casing 
string to the borehole wall. The tool is closed by lowering the upper 
marginal length of the casing string. The tool maintains the ends of 
the casing string in captured relationship respective to one another at 
all times, and is left downhole as a permanent part of the casing 
string after the cementing operation has been completed. 


15151 Oil recovery by surfactant waterflooding. Stournas, S.; 
Dickert, J.J. Jr. (to Mobil Oil Corp.). US Patent 4,105,570. 8 Aug 
1978. Filed date 29 Mar 1977. 6p. 

A method of recovering oil from a subterranean oil reservoir 
by waterflooding is claimed in which at least a portion of the 
injected water contains an anionic surfactant comprising a hydrocar- 
byl hydroxyalkane aminoalkane sulfonate. The hydroxy group is in 
the 4- to 5-position with respect to the sulfonate group. This surfac- 
tant is stable in the presence of high concentrations of divalent metal 
ions. Thus, this process is applicable in those situations in which the 
reservoir waters and/or the waters employed in formulating the 
flooding medium exhibit high divalent metal ion concentrations. 


15152 Oil well perforation testing device. Daigle, M.L. (to Tool 
Masters, Inc.). US Patent 4,103,741. 1 Aug 1978. Filed date 1 Jun 
1977. 8p. 

An elongated tubular assembly is provided defining a longitu- 
dinal central passage therethrough. Longitudinally spaced opposing 
packer structures are carried by and extend about the exterior of the 
tubing assembly and the latter includes a bypass passage extending 
therealong, independent of the central passage, opening at its oppo- 
site ends to the exterior of the tubular assembly on the remote sides 
of the packer structures. The tubular assembly further includes 
generally radial perforation wash fluid passages opening inwardly 
into the central passage at their inner ends and outwardly of the 
exterior of the tubular assembly intermediate the packer structures. 
The tubular assembly is disposed in a tubing string immediately 
above a full opening and full closing tubing section disposed therebe- 
low and supporting a drag block at its lower end and the tubular 
assembly is disposed immediately below a selectively openable and 
closable fluid bypass tube section disposed thereabove. 


15153 Downhole cleaner assembly for petroleum wells. Erickson, 
J.W. (to Kobe, Inc.). US Patent 4,103,749. 1 Aug 1978. Filed date 2 
Feb 1977. 10p. 

A centrifugal cleaner powered by a turbine are both down- 
hole in a housing at the end of a drill string. A branch of a drilling 
mud stream is cleaned of solid matter by the centrifugal cleaner. A 
branch of the clean fluid drives the turbine of the centrifugal cleaner. 
A second branch of the clean fluid does useful work at the downhole 
location, such as erosive drilling of bore hole rock. Turbine exhaust, 
cleaner exhaust and drilling mud combine and flow into the rock 
erosion zone to clear it of chips formed by the drilling. Fluid from 
this zone passes up the annulus between the bore hole and the drill 
string. 


15154 Determining residual oil saturation following flooding. 
Ransom, R.C.; Holm, L.W. (to Union Oil Co. of California). US 
Patent 4,102,396. 25 Jul 1978. Filed date 23 Jun 1977. 12p. 

A method for determining the fluid saturation, for example 
the hydrocarbon saturation, the residual oil saturation or water 
saturation, of a reservoir following a secondary recovery operation 
wherein there is injected into the reservoir via a well first hydrocar- 
bons and then a secondary recovery medium to return the portion of 
the reservoir in the immediate vicinity of the well to the same fluid 
saturation as exists in the bulk of the reservoir. The reservoir is then 
logged with a logging instrument to determine the hydrocarbon 
saturation, gas saturation, residual oil and/or water saturation. 


15155 Lasers and petroleum in Venezuela. da Costa, G.; Guerri, 
G.; Calatroni, J. (Universidad Simon Bolivar, Caracas (Venezuela). 
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Lab. de Optica Cuantica). Laser Elektro-Optik; 10: No. 2, 28-29(Jun 
1978). (In German). 

The viscosity of heavy hydrocarbons is one reason why 
conventional drilling methods are insufficient for petroleum extrac- 
tion in Venezuela at a depth of 1000 m. The Quantum Optics 
Laboratory of Simon Bolivar University in Caracas is conducting a 
search for novel perforation and heating tools for petroleum extrac- 
tion. Basic research is being carried out using a 10 MW TEA-CO, 
laser. The laser is not only a research tool but a matter of national 
interests, as petroleum is Venezuela's main export article. 


15156 Effect of the flow of the drilling fluid on stability of a 
string of drill pipes. Svetlitskii, V.A.; Grigor’ev, Yu.V. (Moscow 
Higher Tech Sch im. N.E. Bauman, USSR). Izv. Vyssh. Uchebn. 
Zaved., Mashinostr.; No. 4, 29-33(1978). (In Russian). 

The problem of small transverse vibrations of a string of drill 
pipes is considered. The string of pipes is represented as a homoge- 
neous weighing hollow rod carrying a stream of fluid and placed in 
an external flow of fluid in the annular gap between the well walls 
and the surface of the rod. The generalized model of the visco- 
plastic medium of Shvedov-Bingham is accepted for the drilling 
fluid. As a result of solving Hencky-Ilyushon equations by the 
peturbation method, an equation is obtained for small transverse 
vibrations of the rod. Stability of solutions is investigated by an 
approximate method. A concrete numerical example is considered. 


15157 North Sea oil drilling platforms - construction under ex- 
treme conditions. Foerdern Heben; 27: No. 12, 1113(Dec 1977). (In 
German). 

This illustrated summary article deals, in particular, with the 
design and construction of the platforms and with the tower slewing 
cranes used for construction. 


15158 Influence of water phase activity of hydrocarbon solutions 
on the stability of clay rock. Dolgikh, A.E.; Novikov, V.S.; Anan’ev, 
A.N.; Nesterenko, I.S.; Lipkes, M.I. Neft. Khoz.; No. 1, 18-22(Jan 
1977). (In Russian). 

A method is given for determining the aqueous phase activity 
of rocks. Results are presented for industrial tests of a lime-bitumi- 
nous solution with controllable aqueous phase activity during the 
drilling of boreholes in Triassic deposits, represented by clay rocks 
with high hydrophilic properties. 


15159 Use of a canal-drainage system for operating oil fields. 
Galonskii, P.P. Neft. Khoz.; No. 1, 27-32(Jan 1977). (In Russian). 

Two types of systems for exploiting oil fields are examined: 
the borehole point and the canal-drainage. Shortcomings in the first 
system are noted, and the canal-drainage ‘system is indicated as 
preferable in oil field operations. 


15160 Metodicheskie voprosy analiza proizvoditel'nosti truda ra- 
bochikh na avtomatiziruemykh neftegazodobyvayushchikh predpriya- 
tiyakh. (Methodic questions on the analysis of worker productivity in 
automated petroleum-gas fields), Rudneva, L.N. Moscow, USSR; 
VNIIOENG (1977). 32p. 

A method is suggested for worker productivity, including the 
planning stage of automated equipment and the planning of oil field 
arrangements in accordance with automated control stations, and 
partially and fully operating automated oil-gas production units. A 
method for selecting automated equipment for Samotlor type fields 
was worked out for cluster areas that account for minimal labor 
expenditure for equipment maintenance. Computations were made 
for the economic effectiveness of connecting automated wells that 
take into account the labor organization Besa The booklet is 
recommended for practical use by personnel at oil and gas-produc- 
ing enterprises, and scientific-research and planning organizations 
that are engaged in problems dealing with over-all automation. 


PROCESSING 
REFER ALSO TO CITATION(S) 15188, 15191, 16684 


15161 (N—78-19326) Computer model for refinery operations 
with emphasis on jet fuel production. Volume 2: data and technical 
bases. Final report. Dunbar, D.N.; Tunnah, B.G. (Gordian Asso- 
ciates, Inc., New York (USA)). 21 Feb 1978. Contract NAS3-20620. 
55p. (NASA-CR—135334). NTIS PC A04/MF AO1. 

The FORTRAN computing program predicts the flow 
streams and material, energy, and economic balances of a typical 
petroleum refinery, with particular emphasis on production of avi- 
ation turbine fuel of varying end point and hydrogen content specifi- 
cations. The program has provision for shale oil and coal oil in 
addition to petroleum crudes. A case study feature permits depend- 
ent cases to be run for parametric or optimization studies by input of 
only the variables which are changed from the base case. The report 
has sufficient detail for the information of most readers. 
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15162 (N—78-20350) Computer model for refinery operations 
with emphasis on jet fuel production. Volume 1: program 
Final report. Dunbar, D.N.; Tunnah, B.G. (Gordian Associates, Inc., 
New York (USA)). 14 Feb 1978. Contract NAS3-20620. 127 
= -CR—135333; REPT—1099-1(Vol.1)). NTIS PC A07/MB 
AOl 

A FORTRAN computer program is described for predicting 
the flow streams and material, energy, and economic balances of a 
typical petroleum refinery, with particular emphasis on production 
of aviation turbine fuel of varying end point and hydrogen content 
specifications. The program has provision for shale oil and coal oil in 
addition to petroleum crudes. A case study feature permits depend- 
ent cases to be run for parametric or optimization studies by input of 
only the variables which are changed from the base case. 


15163 Process for hydrogenating a coke-forming hydrocarbon 
distillate. Hilfman, L. (to UOP Inc.). US Patent 4,110, 205. 29 Aug 
1978. Filed date 30 Sep 1977. 24p. 

A process is described for hydrotreating (hydroprocessing) 
hydrocarbons and mixtures of hydrocarbons utilizing a catalytic 
composite comprising a coniiiiantie of a nickel component and a 
tungsten component with silica—alumina carrier material wherein 
said carrier material is co-gelled silica—alumina consisting of from 
about 43 percent to about 57 percent by weight of alumina and from 
about 57 percent to 43 percent by weight silica and wherein the 
components are present in amounts sufficient to result in the compos- 
ite containing, on an elemental basis, about 2 to about 10 percent by 
weight of the nickel component and about 8 to about 20 percent by 
weight of the tungsten component, in which process there is effected 
a chemical consumption of hydrogen. Key features of the subject 
composite are the criticality of the alumina content of the carrier 
material and the facility of using a co-gelled silica—alumina carrier 
material. The principal utility of the subject composite is in the 
hydrocracking of hydrocarbons. A specific example of the catalyst 
disclosed is a combination of nickel and tungsten with a co-gelled 
silica—alumina carrier material containing 50 weight percent alumi- 
na in amounts sufficient to result in the composite containing, on an 
elemental basis, about 7 to about 9 weight percent nickel and about 
17 to about 19 weight percent tungsten. Other hydrocarbon hydro- 
processes are directed toward the hydrogenation of aromatic nuclei, 
the ring-opening of cyclic hydrocarbons, desulfurization, denitrifica- 
tion, hydrogenation, etc. 


15164 Hydrocarbon conversion with an acidic sulfur-free multi- 
metallic catalytic composite. Antos, G.J. (to UOP Inc.). US Patent 
4,110,201. 29 Aug 1978. Filed date 11 Apr 1977. 26p. 

Hydrocarbons are converted by contacting them at hydrocar- 
bon conversion conditions with an acidic substantially sulfur-free 
multimetallic catalytic composite comprising a combination of cata- 
lytically effective and available amounts of a platinum group metal, 
cadmium, cobalt, and halogen with a porous carrier material. The 
platinum group, cadmium, cobalt, and halogen components are 
present in the multimetallic catalyst in amounts respectively, calcu- 
lated on an elemental basis, corresponding to about 0.01 to about 2 
wt % platinum group metal, about 0.01 to about 5 wt % cadmium, 
about 0.05 to about 5 wt % cobalt, and about 0.1 to about 3.5 wt % 
halogen. These metallic components are uniformly dispersed 
throughout the porous carrier material in carefully controlled oxida- 
tion states such that substantially all of the platinum group compo- 
nent is present therein in the elemental metallic state, substantially all 
of the catalytically available cobalt component is present in the 
elemental metallic state or in a state which is reducible to the 
elemental metallic state under hydrocarbon conversion conditions, 
or in a mixture of these states, while substantially all of the cadmium 
component is preferably present therein in an oxidation state above 
that of the elemental metal. 


15165 Refinery and pipeline monitoring system. Elliott, P.F.; 
Elliott, K.D. US Patent 4,106,099. 8 Aug 1978. Filed date 8 Jul 1977. 
32p. 

A monitor is disclosed, which indicates a series of short-term 
losses of fluid between any two stations along a fluid flow system 
such as a refinery or pipeline. The series of short-term losses relates 
to a chain of intervals of operation of the fluid flow system. A 
sudden disturbance in the operation of the fluid flow system during 
an interval of operation is smoothed over a selectively variable 
number of short-term loss indications in the series rather than being 
reflected entirely in the short-term loss indication for the interval of 
operation in which the sudden disturbance occurs. On the other 
hand, actual changes in the operation of the fluid flow system are 
averaged over the selectively variable number of short-term loss 
indications in the series so that rapid changes as well as gradual 
changes in the operation of the fluid flow system result in a trend in 
the series of short-term loss indications. This permits personnel to 
reliably monitor the fluid flow system and, therefore, facilitates 
adjustment of the operation or repair of the fluid flow system only 
when it is actually needed. The monitor also provides an overall loss 
indication based on the total amount of fluid input to and output 
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from the fluid flow system for a period in the operation of the fluid 
flow system the minimum duration of which is longer than a 


predetermined time delay. The monitor can determine the end of the 
overall loss indication period by detecting when the status of oper- 
ation of the fluid flow system returns to the status which existed at 
the start of the predetermined time delay. 


15166 Method for preventing the formation of coke deposits in a 
fluidized bed reactor. Tanaka, T.; Nakagawa, T.; Abiko, S.; Kaneko, 
N. (to Mitsubishi Petrochemical Co. Ltd.). US Patent 4,097,366. 27 
Jun 1978. Priority date 1 Mar 1975, Japan. 10p. 

In the process of thermally cracking a heavy hydrocarbon oil 
by feeding said oil into a fluidized bed reactor as a high-velocity 
atomized gas stream by blowing said oil therein from a gas-mixing 
type nozzle along with an atomizing gas and carrying out the 
thermal cracking of the oil at above 500°C, the improvement which 
comprises blowing in an inert gas to the eddying part formed in the 
environs of said atomized gas stream in said fluidized bed reactor 
thereby blocking the formation of eddies to thus prevent the accu- 
mulation of coke deposits on the outside wall of said nozzle and the 
walls of the fluidized bed reactor in the vicinity of said nozzle. 


15167 Studies on alumina—silica cracking catalysts. II. Catalytic 
activity. Dollimore, D. (Univ. of Salford, Eng.); Mikhail, R.S.; El- 
Nazer, N.R.; Heal, G.R.; Hassan, S.A. Surf. Technol.; 6: No. 5, 335- 
345(Apr 1978). 

Alumina—-silica gels, as well as V2O; doped samples of var- 
ious pore structures, were examined for cumene cracking activity in 
a fixed-bed catalytic reactor connected to a flame ionization detec- 
tor. On estimating the catalytically active sites by adsorption of 
pyridine on the catalysts, using a vacuum microbalance technique, a 
correlation between acid sites and OH content was noted. An 
attempt was made to relate the activity towards cumene cracking 
with the chemistry as well as the pore structure of the substrate. 
Doping with V2Os leads to poisoning of some active (acid) sites on 
the surface. The rate of cumene cracking is approximately propor- 
tional to the surface area, and the rate per unit area is roughly 
op cmpcoman to the surface density of acid sites. The activity of a site 
in the cumene reaction depends not only on whether it is a Broenst- 
ed or Lewis acid site but also on the energetic state of the site. The 
effect of the ase structure thus appears to be indirect in the sense 
that it is not the accessibility of the reacting molecules to the site, but 
rather the energetics of the site; this is different in micropores and 
wider pores. 


15168 Comparative tests of axial turboseparators. Kurbatov, L. 
(All-Union Sci Res Gaz Inst, USSR). Teploenergetika (Moscow); No. 
3, 36-39(Mar 1978). (In Russian). 

A turboseparator represents a combination of a direct-flow 
cyclone and a freely rotating vane impeller. This intensifies separa- 
tion and widens the range of its effective work. Comparative tests of 
turboseparator impellers are carried out and the latter are compared 
with static-type separators. Regions of application of turboseparators 
in technological problems are determined. 16 refs. 


15169 Petroleum initial products for plastics. Petroleum process- 
ing, further processing, synthesis products. Heitz, E. Chem. Prod. 
(Munich); 7: No. 6, 23-25(1978). (In German). 

A review is given on petroleum initial products for producing 
plastics. The important processing methods for petroleum processing 
(distillation, liquid gas recovery plant, vacuum distillation) are dealt 
with. Further processing methods, based on physical separation 
methods (extraction, crystalization, adsorption) or chemical further 
processing methods (catalytic cracking, reformation, hydrofining, as 
well as refining methods) are listed. Finally, the production of 
synthesis products are dealt with. 


15170 Extraction (sorption) of nitrogen bases from various sam- 
ples of Ukrainian crude oils. Sevast' yanova, G.V.; Gaeva, L.I. Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 11-12, 832- 
834(Nov-Dec 1977). 

In this article the authors deal with the question of the 
removal and recovery of —— bases from various samples of 
crude oils from the Ukrainian SSR. The nitrogen concentrates were 
separated directly from the crudes by cation exchange resin. The 
—— compounds were recovered from three samples of crude 
oil: Bitkov (Well 648), Borislav (Well 1600), and Dolina (Well 106). 
It was found that the extraction of the nitrogen bases from the 
Bitkov crude required three stages: from benzene solution (stage I) 
and from benzene solution with added acetic anhydride (stages II 
and III). Experimental results are presented which show that the 
yield of nitrogen-compound concentrates amounts to 0.30-1.24%, the 
higher yields being obtained from a benzene solution of the crude oil 
when acetic anhydride is present. The concentrates recovered when 
acetic anhydride is present have molecular masses on the order of 
363.0-431.0 and sulfur contents of 0.98-1.48%. The elemental compo- 
sition data indicate that the nitrogen-compound concentrates recov- 
ered from the raw crudes are essentially mixtures of resinous sub- 
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stances and heteroatomic compounds, as sulfur and oxygen are 
present in addition to the nitrogen. 5 refs. 


15171 Distribution of methanol in products from urea dewaxing 
of diesel fuel. Martynenko, A.G.; Dorodnoza, V.S.; Igonin, P.G. 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 11-12, 838- 
840(Nov-Dec 1977). 

In the operation of urea dewaxing units, it has been found that 
the content of methanol in the diesel fuel centrifugate varies from 
40% to 65% of the weight of methanol taken originally. Since the 
diesel fuel centrifugate is withdrawn from the system, variations in 
the methanol content of the centrifugate lead to changes in the 
methanol balance, both in the washing stages and in the adduct 
formation stage. In this connection, the authors have carried out a 
laboratory study to determine the influence of the moisture content 
of the adduct on the distribution of methanol between the solid and 
liquid phases formed during separation of the adduct slurry. Experi- 
mental results are presented which show the distribution of methanol 
in products from urea dewaxing of diesel fuels containing various 
moisture contents in the adduct. Mathematical equations are derived 
which enable the calculation of methanol content from data on 
moisture level in adducts. Theoretical values are shown to agree 
with those from experiments. 3 refs. 


15172 Transalkylation of benzene with diisopropylbenzenes over 
zeolitic catalyst with rare-earth cations. Mirzabekova, S.R.; Dorogo- 
chinskii, A.Z.; Mortikov, E.S. (Groznyi Pet Sci-Res Inst, USSR). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transi.); 13: No. 11-12, 840- 
842(Nov-Dec 1977). 

In the process of benzene alkylation with propylene over 
zeolitic catalysts, the cumene production is accompanied by the 
formation of polyalkylbenzenes (PAB), consisting mainly of diiso- 
propylbenzenes (DIPB). Depending on the alkylation conditions, the 
DIPB content of the liquid product may be as much as 10-12%. The 
utilization of this DIPB by means of conversion to cumene is a 
commercially important problem. The process of benzene transalky- 
lation with DIPB includes the reactions of transalkylation proper, 
dealkylation, and disproportionation. In the present study the au- 
thors have attempted to determine the significance of each of these 
reactions in the process of cumene formation. Experimental results 
are presented which show that the optimal reaction conditions for 
the transalkylation of benzene with DIPB over a zeolitic catalyst 
are: temperature 250-300°C, pressure 30 kgf/cm’, feedstock space 
velocity 1-2 h-', and benzene/DIPB ratio approximately 8/1. Under 
these conditons, the DIPB reaches a maximal level of 88%, and the 
cumene yield 97% of theoretical. 2 refs. 


15173 Selection of active-component composition of bifunctional 
catalyst for hydrogenative processing of aromatic concentrates to 
produce benzene. Isaev, Kh.G.; Aliev, R.M.; Kambarov, Yu.G-.; 
Grishkan, I.A.; Abdullaeva, D.S. (Ali-Union Sci-Res Inst of Olefins, 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 
11-12, 842-845(Nov-Dec 1977). 

The production of benzene and other lower aromatic hydro- 
carbons from liquid byproducts in pyrolysis (mixtures of obtained 
from these and nonaromatic hydrocarbons) is one of the promising 
avenues for obtaining these materials. In working out this approach, 
hydrogenation processes represent an economically efficient method; 
these processes may be thermal, at temperatures of 700-725°C or 
catalytic, at temperatures of 600-625°C. The present work was 
aimed at the selection of a bifunctional catalyst to give effective 
hydrodealkylation of alkylbenzenes to benzene, along with hydro- 
cracking of nonaromatic hydrocarbons to C;-C, light 4% NiO, 
under comparatively mild temperature conditions, 550°C or lower. 
The activity of the test catalysts was rated in the hydrogenative 
processing of a model mixture of toluene and n-octane (80/20 ratio), 
simulating the composition of aromatic concentrates from liquid 

roducts obtained in pyrolysis operations; these tests were per- 
ormed under previously selected standard conditions (temperature 
550°C, pressure 40 kgf/cm% liquid feedstock space velocity 1 h-', 
hydrogen/feedstock mole ratio 5:1), the hydrodealkylating and hy- 
drocracking activity of the catalysts being rated respectively by that 
a change conversion of toluene to benzene and by the conversion of 
n-octane to C,-C, light hydrocarbons. 6 refs. 


15174 Phase composition, activity, and strength of alumina/ 
nickel/molybdenum hydrotreating catalysts. Irisova, K.N.; Ermolaev, 
M.V.; Smirnov, V.K. (All-Union Sci-Res Inst for Pet Process, 
yg ee Branch, USSR). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 13: No. 11-12, 846-850(Nov-Dec 1977). 

As hydrotreating processes become more important and 
greater demands are placed on the results to be obtained from these 
processes, it becomes necessary to develop new catalysts that are 
more effective and more stable, with higher levels of mechanical 
strength. In working out this problem, the authors have undertaken a 
research program aimed at the replacement of alumina/cobalt/ 
molbydenum catalyst (ACM) by alumina/nickel/molybdenum 
(ANM), along with a search for an optimal method of ANM catalyst 
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synthesis. In experiments, various catalysts were prepared by differ- 
ent methods (the composition the same in all cases was 4% NiO, 
12.5% MoOs, and 83.5% AleOs) and characterized by DTA. Sum- 
marized data on the phase composition of the catalysts, based on the 
derivatographic studies, are presented in Table 1. The catalyst 
activity was determined in a single-pass microflow unit, using the 
conversion of thiophene at 400°C (feedstock space velocity 2 h-*) as 
the measure of catalyst activity. The specific surface was determined 
by the BET method, the pore volume by mercury intrusion. It is 
demonstrated by experimental data that a change in the method of 
preparing ANM catalyst (for a given chemical composition) may 
lead to a considerable increase in activity, even though this change 
gives much lower values of specific surface and pore volume. 9 refs. 


15175 Heat transfer rate and circulation rate in relation to 
angular and peripheral rotating speeds of scraper in mixing suspen- 
sions in a chamber-scraper vessel. Kleimenichev, V.P.; Kozlov, G.S.; 
Nikitin, A.K. (Tol’yatti Polytech Inst, USSR). Chem. Technol. Fuels 
Oils (USSR) (Engl. Transl.); 13: No. 11-12, 867-871(Nov-Dec 1977). 

In many branches of industry, ever-increasing uses are being 
found for lubricating greases, solutions of macromolecular com- 
pounds, low-molecular-weight forms of polymers, and other highly 
viscous media. In producing these materials or in subsequent proc- 
essing, it is usually necessary to supply or remove heat. For highly 
viscous liquids, the highest heat transfer rates in batch-type vessels 
are observed when chamber-scraper mixing devices with closed 
cross-flow channels are used. This paper presents results from an 
investigation of the effects of elemental design (geometry) and 
angular and peripheral rotating speeds of the scraper on the heat 
transfer coefficient, radial circulation of liquid, and pressure drop 
between the scraper chamber and the interior space of a batch-type 
vessel. The experiments were performed in a unit consisting of a test 
vessel equipped with a cooling jacket and vertical shaft with cross- 
members and scraper-mixer devices, a circulating pump and heater 
for the working liquid, and a drive through the bottom. Analysis of 
the experimental data shows that the relationship between shearing 
stress (tau) and rate of shear (gamma) on bilogarithmic coordinates is 
approximated by a straight line. This is in good agreement with the 
data of other investigators for finely dispersed suspensions. Hence 
one can describe the flow of the talc/glycerol suspensions by the 
Ostwald equation. Experimental data are plotted and evaluated by 
using equations derived. 13 refs. 


15176 Process for controlling the size of coke particles within a 
fluidized bed. Nakagawa, T.; Matsuda, N.; Mitani, K.; Tanemoto, T. 
(to Chiyoda Chemical Engineering and Construction Co., Ltd.). US 
Patent 4,049,541. 20 Sep 1977. Priority date 11 Mar 1975, Japan. 6p. 

A process is described for controlling the coke balance as 
well as the size of coke particles within a fluidized bed in the range 
adapted for continuous operation of a heavy residual oil cracking 
apparatus, wherein thermal cracking of heavy residual oil is per- 
formed under fluidization of coke particles and steam, which com- 
prises classifying one portion of the coke particles withdrawn from 
the fluidized bed into coarse particles and fine particles by means of 
a pneumatic classifier, and after the size of said coarse particles have 
been reduced by combustion, returning them to the fluidized bed 
along with said fine particles. 


15177 Method for the hydrogenation of petrolic waxes. Onodera, 
Takashi; Naito, Tsutomu; Iwata, Osami; Akitsuki, Ikuo. (to Toa 
Nenryo Kogyo K.K., Tokyo (Japan)). German(FRG) Patent 
2,644,519/A/. 14 Apr 1977. 31p. (In German). 

Petroleum waxes are stabilised regarding ultraviolet radiation, 
visible light and radiant heat by a catalytic hydrogenation reaction. 
A precious metal of Group VIII is used as a catalyst, which is fixed 
on a fireproof inorganic carrier. The carrier consists of up to 40% by 
weight of silica or a mixture of silica and alumina with 5-35% by 
weight of silica. The hydrogenation reaction proceeds between 100 
and 400°C with a dwell time of less than Svol/hour/vol at a pressure 
of at least 10 atm. gauge. At least 10 Ncu. metres of hydrogen are 
required per cubic metre of petroleum wax. A hydrogenation stage 
is also required in the presence of pure, oxodic or sulphidic catalysts 
of group VI and/or group VIII. 


15178 Ligh oil-gas cracking on zeolite-containing catalysts. 
Koval’chuk, L.V.; Takhmarova, G.M.; Topchieva, K.V. (Moscow 
State Univ.). Neftekhimiya; 17: No. 2, 257-261(1977). (In Russian). 

A comparative study was made of the activity of cation- 
decationized forms of zeolite-containing catalysts in the cracking of 
the kerosene-gas oil fraction. The greatest benzene yield was ob- 
tained at 400° Temperatures greater than that lead to a more intense 
cracking and to changes in the redistributive ability of the catalysts. 
An increase in the polyvalent cations was shown to have little effect 
on the activity of the thermally processed zeolite-containing cata- 
lysts but did lead to a reduction in the activity of the thermally 
processed samples. 5 tables, 6 references. 
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15179 Hydrogen sulfide blow-off from a benzene-distillate appa- 

ratus for hydropurification of diesel fuel. Bakhareva, Yu.P.; Kvesh- 
nin, N.P. Neftepererab. Neftekhim. (Kiev); No. 1, 9-10(1977). (In 
Russian). 

A block diagram is presented for hydrogen sulfide blow-off 
from a benzene-distillate device for the hydropurification of diesel 
fuel, the L-24-6, manufactured by the Omsk Petroleum Refining 
Combine. The HeS blow-off from benzene by hydrogen-containing 
gas and subsequent alkylization and aqueous wash made it possible to 
reduce He content in the benzene distillate from 0.2 to 0.4% up to 
0.005 to 0.0002%. 


15180 1977 NPRA refinery and petrochemical plant maintenance 
conference. Tulsa, OK; Petroleum Publishing Co. (1977). 186p. 
(CONF-770269—). $14.50. 

From NPRA refinery and petrochemical plant maintenance 
conference; Philadelphia, PA, USA (23 Feb 1977). 

Sixteen papers were presented at the conference on general 
maintenance management and maintenance engineering. The papers 
associated with general maintenance management are concerned 
with environmental regulations, maintenance personnel, energy con- 
servation, maintenance standards, maintenance safety, and tec’ 
training. The papers associated with maintenance engineering are 
concerned with heat exchanger cleaning, antifriction bearings, distil- 
lation tray maintenance, paint testing, shutdown systems, acoustic 
emission testing, relieving devices, valve maintenance, and rotating 
machinery balancing. Discussions and comment from question and 
answer sessions are included. (JRD) 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 15169, 16416 


15181 Synthetic saturated oils, and their production and use. 

Yasui, S.; Sato, H. (to Sumitomo Chemical Co., Ltd.). US Patent 

4,122 ,023. 24 Oct 1978. Priority date 26 May 1975, Japan. 12p. 
Synthetic saturated oils useful as materials for lubricating oils 

and cosmetics are prepared by hydrogenation of low 

weight polyisoprene having the 1,4 structure of at least 70% in the 

main chains and a number average molecular weight of about 290 to 


, 


15182 Production of cleaned and synthesis gas and 
carbon monoxide. Marion, C.P. (to Texaco ees Corp). US 
Patent 4,110,359. 29 Aug 1978. Filed date 10 Dec 1976. 22p. 


A continuous process is claimed for simultaneously p protees 
a stream of cleaned purified synthesis gas having a mole ratio He/ 

in the range of about 2 to 12, and a separate stream of CO-rich gas. 

In one embodiment of the process, cleaned and purified sasthinael 
synthesis gas and substantially pure carbon monoxide are produced. 


Methanol may be synthesized and optionally catal ly reacted 
with the substantially pure carbon monoxide to produce acetic acid. 
In the subject process, the effluent gas stream directly from a free- 
flow unpacked noncatalytic partial-oxidation synthesis gas generator 
is split into two streams which are simultaneously processed in two 
separate trains. In the first train, one of the split streams is cooled by 
indirect heat exchange in a gas cooler and then further Yo to 
produce a stream of cleaned and purified synthesis gas, a He-rich fcraby 
stream, and the product stream of CO-rich gas and prefe 
substantially pure CO. Simultaneously, the second split stream in the 
second train is cooled by direct quenching in water in a quench 
drum, cleaned, subjected to catalytic water-gas-shift reaction, and 
purified to produce a second Ho-rich gas stream. The product stream 
of cleaned and purified synthesis gas having a mole ratio He/CO in 
the range of about 2 to 12 is then produced by mixing together at 
least a portion of the cleaned and purified synthesis gas stream from 
the first train with 0 to 100 volume % of the He-rich gas stream from 
the first train and at least a portion of the He-rich gas stream from 
the second train. 


15183 Hydrotreatment of diesel fuels. Moreno L, O.; Ramirez Z, 
A.; Medina, V. (Inst Mex del Pet, Mexico City). Rev. Inst. Mex. Pet.; 
10: No. 1, 31-36(Jan 1978). (In Spanish). 

The article describes the development of a process using IMP 
catalysts for hydrotreatment of diesel fuels. The process improves 
the ignition quality of diesel fuels by increasing the diesel index and 
the cetane index and, in addition, by reducing the sulfur content. 7 
refs. 


15184 Nmr-12 naphthenic oil, a solvent for the initiator in ethyl- 
ene polymerization. Potanina, V.A.; Marcheva, E.N.; Sidlyaronok, 
F.G.; Ponomareva, T.P. Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 13: No. 11-12, 857-859(Nov-Dec 1977). 

In the production of polyethylene, an imported paraffinic/ 
naphthenic oil with a low content of aromatic hydrocarbons is being 
used as a solvent for the initiator of the ethylene polymerization 
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reaction. The expansion polyethylene production has created a need 
for a p thee Nw. produced solvent oil for the initiator. Such a 
Sams oil, designated NMR, has been developed at VNII NP 
oo Scientific-Research Institute for Petroleum Processing]. 

starting material in producing the NMR-12 oil was AU spindle 
oil from low-sulfur crudes, produced to meet TU 38-1-303-69. The 
physicochemical properties of the AU spindle oil are tabulated; this 
oil has a high content of naphthenic/paraffinic hydrocarbons 
(77.3%), which is a prerequisite in producing the NMR-12 oil. This 
paper describes physical and chemical characteristics of this oil 
along with future technological considerations. 


15185 Petroleum and gas processing. Karaseva, A.A.; Detu- 
sheva, E.P.; Slabkovskaya, O.L.; Novakovskaya, I.V.; Galkina, 
V.V.; Kryvelev, B.I. Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 13: No. 11-12, 783-785(Nov-Dec 1977). 

Data are presented in this article on the production of lube 
oils from Russkaya West Siberian crude by phenol extraction. A 
al ony distillation unit was used to cut four distillate fractions 
rom the crude-two low-viscosity, one medium-viscosity, and one 
viscous distillate. Through phenol treatment in the laboratory with a 
three-stage countercurrent system and a 2.5/1 weight ratio of phenol 
to feedstock, distillate lubes in various viscosities were obtained. 
a results are tabulated. It is demonstrated that the high- 
boiling fractions of crude oil from the Russkaya field, when used as 
feedstocks for lube oil manufacture, differ considerably from those 
from other West Siberian crudes. The Russkaya lube cuts are lower 
in sulfur and wax contents; naphthenic/paraffinic hydrocarbons pre- 
dominate in the low-viscosity distillate cuts; low-pour distillate lube 
base stocks can be obtained without dewaxing, suitable for use in 
transformer oils, industrial lubes, etc. In view of all these factors, 
separate transport and processing of this crude are necessary. 


15186 Composition and properties of narrow naphtha cuts ob- 
tained in catalytic cracking of sour or hydrotreated vacuum distillates. 
Svetozarova, O.I.; Khadzhiev, S.N.; Levashova, E.P.; Zubova, 
G.A.; Romankova, I.K.; Golovenko, A.M. (Groznyi Pet Sci-Res 
Inst, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: 
No. 11-12, 790-793(Nov-Dec 1977). 

In modern combination catalytic cracking units processing 
sour vacuum distillates, a hydrotreating section is provided for 
treatment of the feedstock or products. The hydrotreating process 
has a marked effect on the feedstock properties, so that the process 
balance is changed, and also the product quality and the technoecon- 
omic indices of the process. This paper presents results of an 
experimental study in which physicochemical properties of narrow 
naphtha cuts obtained in cracking sour vacuum distillates, were 
examined and compared to those obtained with the corresponding 
hydrotreated feedstocks. In experiments, the distillates were cracked 
in a continuous pilot-plant unit under the conditions tabulated. The 
mixture of fresh feed and recycle was fed to the zone of the 
cocurrent-flow reactor. The recycle stock used in these studies was a 
50-50 mixture of light gas oil (195-270°C cut) and heavy gas oil (270- 
350°C). Steam was injected at the rate of 35 of the feedstock mass. A 
crushed Tseokar-2 zeolitic catalyst with an activity index of 46 was 
used in these runs. In all experiments, the residual coke content on 
the regenerated catalyst was below 0.2% by mass. The liquid prod- 
uct was distilled in a pilot-plant fractionating column, segregating 
narrow cuts up to an including 210°C. The characteristics of these 
narrow cuts are listed. It is demonstrated that the octane number of 
the wide-cut naphtha obtained by cracking the hydrotreated distil- 
late is slightly higher than that of the naphtha obtained with the sour 
feedstock. 3 refs. 


15187 Status of aromatic hydrocarbon production. Maslyanskii, 
G.N.; Ysyrkin, E.B.; Rabinovich, G.L. (All-Union Sci-Res Inst of 
Petrochem Processes, USSR). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 13: No. 11-12, 794-801(Nov-Dec 1977). 

Aromatic hydrocarbons are one of the basic raw materials of 
the synthetic organic chemicals industry. The most widely used are 
the low-molecular-weight aromatic hydrocarbons benzene (B), to- 
luene (T), and xylenes (X), these being known collectively as BTX. 
the Cs-Cio alkylaromatic hydrocarbons are used in the synthesis of 
a acids and the corresponding anhydrides, certain po- 
yfunctional oxygen-containing compounds, alkyl hydroperoxides, 
alkylphenols, and the like. This paper gives statistical data on pro- 
duction and applications of aromatic hydrocarbon and describes 
chemical processes employed in the industry. The methods reviewed 
include--pyrolysis of straight-run naphtha feedstocks; catalytic re- 
forming; dealkylation of alkylaromatic hydrocarbons (benzene from 
toluene, etc); disproportionation and transalkylation; isomerization of 
Cs aromatic hydrocarbons. 41 refs. 


15188 Influence of sulfur and nitrogen compounds on dearomati- 
zation of kerosine cuts. Likhterova, N.M.; Khavkin, V.A.; Rogov, 
S.P.; Radchenko, E.D.; Aliev, R.R.; Turovskaya, L.V. (All-Union 
Sci-Res Inst for Pet Process, USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 13: No. 11-12, 835-838(Nov-Dec 1977). 
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The effectiveness of the process of hydrogenation of kerosine 
cuts to obtain low-aromatics jet fuels depends to a large extent on 
the content of sulfur and nitrogen compounds in the feedstock. This 
paper presents results of an investigation which was carried out to 
study the influence of sulfur and nitrogen compounds on the catalyst 
activity in the dearomatization of kerosine distillates under moderate 
pressures. The severely treated cut was blended with thiophene and 
pyridine, which were chosen as representative sulfur and nitrogen 
compounds. Results are shown from experiments to determine the 
influence of sulfur compounds on the degree of hydrogenation of 
aromatic hydrocarbons in the kerosine cut from Romashkino crude. 
It will be seen that, as the sulfur content is increased from 0.001% to 
0.2%, there is a gradual dropoff in the hydrogenating power of the 
catalyst. When the sulfur concentration is raised to more than 0.3%, 
there is a very marked increase in the content of aromatic hydrocar- 
bons in the end-product. This work has shown that the most serious 
poisoning effect on GT-15 catalyst in the dearomatization process is 
that of nitrogen compounds. 6 refs. 


15189 Production of sulfonate additives from Baku petroleum 
stock. Sadykhov, K.I.; Agaev, A.N.; Magerramova, Z.A.; Asadul- 
laeva, S.G. (Acad of Sci of the Az SSR, Int of the Chem of Addit). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 11-12, 860- 
861(Nov-Dec 1977). 

Petroleum stocks are one of the principal sources for the 
manufacture of oil-soluble sulfonates. It is known that the yield and 
quality of sulfonate additives depend on the total content of light and 
medium aromatic hydrocarbons, the molecular weight and structure 
of these hydrocarbons, the methods used in treating and sulfonating 
the original raw material, and certain other factors. These additives 
are used as the detergent and dispersant component in Baku lube oil 
formulations. In this article the authors present results from a feasi- 
bility study on the production of high-quality sulfonate additives, 
using D-8 and D-11 oils from Sangachaly-More crude, by extraction 
of the sulfonate salts. 5 refs. 


15190 Increasing the effectiveness of pour-depressant additives in 
diesel fuels. Lebedev, S.R.; Azev, V.S.; Gureev, A.A.; Lebedev, 
V.N.; Vishnyakova, T.P. Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 13: No. 11-12, 874-877(Nov-Dec 1977). 

This paper is concerned with effectiveness of pour-depressed 
additives which are used in winter- and arctic-grade diesel fuels to 
improve their low-temperature properties. The results from research 
in this area point out the extreme importance of the additive suscep- 
tibility of fuels for effective utilization of pour-depressant additives, 
this susceptibility being related to the composition of the n-paraffins 
present in the fuel. In the reported experimental study, additives 
based on a copolymer of ethylene with vinyl acetate were used. Also 
included were an additive based on an unsaturated ether of naphtha- 
lene, identified as LZD, and an alkylated urea identified.as DATsA. 
It is demonstrated that the susceptibility (response) of diesel fuels to 
pour-depressant additives is governed mainly by the composition of 
the homologous n-paraffin series present in the fuel. Consequently, 
when pour depressants are used at the site of fuel production, 
preliminary screening tests on these additives are necessary in order 
to select the most effective. 5 refs. 


15191 Factors determining the yield of compression gasoline: 
state equation investigation. Cucuiat, M.; Chitu, P. Mine, Pet. Gaze; 
28: No. 11-12, 528-531(1977). (In Romanian with English abstract). 

A state equation Benedict-Webb-Rubin is used for computer 
investigation of the parameters having impact on the compressed 
gasoline yield from a gaseous mixture in a gasoline recovery plant. 4 
refs. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 17197 


15192 (AED-Conf—77-491-001) Safety: predominant task in oil 
and petrochemical industry. Zuern, G. (VEBA-CHEMIE A.G., Gel- 
senkirchen (Germany, F.R.)). 1977. 25p. (In German). (CONF- 
7710152—2). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From 4. meeting of the Deutsche Gesellschaft fuer 
mineraLoelwissenschaft und kohlechemie; Koeln, F.R. Germany (5 
Oct 1977). 

Based on the history of accident statistics in the last years the 
economic aspects of safety are indicated. Research projects which 
are discussed in the DGMK-Committee ‘Safety in Process Indus- 
tries’ are reported on: statistics concerning the accident situation in 
the oil industry, research of electrostatic loading of oil products 
being pumped under operating conditions, evaluation of fire fighting 
requirements in the oil industry, and the development of a European 
Model Code of Safe Practice in Oil Installations. 





APRIL 15, 1979 


15193 (PB—277962) The petroleum industry in the Delaware 
estuary. report of work completed, 1974-1976. Patrick, R.; Whipple, 
W. Jr. (National Science Foundation, Washington, DC (USA). 
Office of Applied Science Research Applications; Rutgers--the State 
Univ., New Brunswick, NJ (USA). Water Resources Research 
Inst.). Jan 1977. 450p. NTIS PC A19/MF AO1. 

This report presents a comprehensive evaluation of all of the 
sources of petroleum in the Delaware Estuary, including the finding 
that urban runoff and other unrecorded sources constitute a major 
part of the total load. Investigations of toxicity of petroleum and its 
products and derivatives to fish, shellfish, and other organisms has 
revealed that toxicity to most, but not all, immature organisms is 
greater than that to adults, that petroleum on sediments is much 
more toxic to oysters than when it is dissolved in the water column, 
and that chronic and life cycle studies show very much greater 
toxicity than the acute bioassay tests which are usually relied upon. 
The study shows that ultraviolet irradiation of No. 2 fuel oil and 
Iranian crude greatly increases their toxicity. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 15033, 16936, 16937, 16938, 17182 


15194 (PB—278163) Standards support and environmental 
impact statement. Volume II: Promulgated standards of performance 
for petroleum refinery sulfur recovery plants. (Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Emission Stand- 
ards and Engineering Div.). Jan 1978. 39p. (EPA/450/2—76/016b). 
NTIS PC A03/MF AOl. 

A national emission standard for sulfur dioxide and reduced 
sulfur compounds was proposed under authority of section III of the 
Clean Air Act. The intent of the standard was to minimize reduced 
sulfur and sulfur dioxide emissions from refinery sulfur recovery 
plants to the level attainable with best available control technology. 
Twenty-one comment letters were received from the petroleum 
industry, State and local air pollution control agencies, and other 
federal agencies. As a result of these comments, changes have been 
made in the promulgated standard. The major change is an exemp- 
tion from the standard for sulfur recovery plants of 20 long tons per 
day (LTD) or less associated with a small petroleum refinery. 


15195 Hydrogen peroxide curbs sulphur odor. Compressed Air; 
84: No. 1, 26-28(Jan 1979). 

The Vickers refinery wastewater in Ardmore, Oklahoma, 
contained dissolved H2S gas and objectionable odor problems started 
when the refinery doubled its production capacity and the aerobic 
bacteria in the lagoons gave way to anaerobic bacteria. Du Pont's 
Tysul WW hydrogen peroxide was used to control the odor by 
oxidizing the H2S; it also increases the overall efficiency of the 
wastewater treatment. (DLC). 


15196 Process for the chemical conversion of oil-and/or fat con- 
taining emulsions using surfactants and a cracking plant for carrying 
out the process. Henning, F. German(FRG) Patent 2,542,266/A/. 24 
Mar 1977. 13p. (In German). 

The cracking plant consists of an arrangement of closed, 
thermally insulated containers with cracking pits situated below 
them, which are impervious to water, where each container is 
connected with each cracking pit, and each cracking pit has connec- 
tions by controllable overflows with the adjacent pits and a neutrali- 
sation basin. The cracking of the emulsion is started in the contain- 
ers, which have a capacity of about 10 cu. metres. These are filled, 
one after the other with, for example, 1000 litres of fine white chalk 
or water repellent fine white chalk, or mixtures of these, 200 litres of 
water and about 8 cu. metres of the emulsion. The materials, which 
are still reacting are passed on to the cracking pits, where the 
separation of the chalk, which has absorbed the oil or fat takes place 
by gravity from the aqueous solution. This is taken to the floors of 
the cracking pits which are inclined planes, by spiral shafts, the 
water flowing out through drain holes in the floor is pumped back to 
the cracking pits by slurry pumps, while the nearly pure chalk water 
flows via an overflow into the neutralisation basin, from where it can 
be taken to the drains as waste water. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 15193, 16417, 17078, 17092, 
17099, 17100 


15197 (OCS—65(Vol.2)) Final environmental impact statement. 
Proposed 1978 outer continental shelf oil and gas lease sale, offshore 
eastern Gulf of Mexico. (Bureau of Land Management, New Orleans, 
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LA (USA). New Orleans Outer Continental Shelf Office). 1978. vp. 
Dept. of the Interior, New Orleans, LA. 

This volume, supplementary to Vol. 1, contains the maps. 
(DLC) 


15198 (PB—279328) Social impact of the trans-Alaska pipeline 
construction in Valdez, Alaska 1974-1975. ee M. (Alaska 
Univ., Anchorage (USA). Dept. of Sociology). Feb 1976. 53p. NTIS 
PC A04/MF AOl1. 

Socioeconomic problems and community adaptations related 
to the impact of the Trans Alaska pipeline on Valdez, Alaska, are 
surveyed. 


15199 (PB—279476) Marketing feasibility of using cedar mill 

waste for oil spill clean-ups, Caribou, Maine. (Northern Maine Re- 
ional Planning Commission, Caribou (USA)). Feb 1978. 60p. NTIS 
'C A04/MF AO1. 

The initial part of the market study was utilized to draw up a 
list of specifications as best as could be done without contro 
laboratory testing. The format for the specifications attem; to 
cover all the important areas concerning the oil spill clean-up 
business, such as the product's density, absorption, efficiency and 
disposability. We acquired the information by setting up a small 
testing tank at the Arrowhead Lumber Company. It was assumed 
that the list of specifications would be more useful and less time 
consuming than a lengthy written description since a contractor 
could simply glance at the list and know what the product was 
capable of. Compared with other absorbents used today, the ratio of 
absorption is very high for this cedar residue. Possible uses include 
lake, pond and stream oil spills, industrial transfer accidents and 
small oil spills on the on the open sea and around docks. (Portions of 
h dcument are not fully legible) 


15200 Apparatus for separation of oil from oil and water mix- 
tures. Toft, K.H. (to Simon-Hartley Ltd.). US Patent 4,115,279. 19 
Sep 1978. Priority date 26 Mar 1974, United Kingdom of Great 
Britain and Northern Ireland (UK). 4p. 

An apparatus for separating oil from a mixture of oil and 
water is described wherein a stream of the mixture is directed 
an upwardly inclined inverted channel to separate the oil from the 
mixture by contact of the oil with the under-surface of the channel 
for flow upwardly in the channel, and wherein the oil is collected 
from the upper longitudinal end of the channel and wherein the 
remainder of the stream is allowed to fall downwardly out of the 
channel. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 17102 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 15165, 16686 


PROPERTIES 
REFER ALSO TO CITATION(S) 15183, 15186, 15460 


15201 (CONF-780309—, pp 7-12) Relation of liquid--liquid equi- 
librium behavior at low temperatures to were ho smag-y, behav- 
ior at high temperatures and elevated pressures. g, S.C.; Lin, 
Y.N.; Hopke, S.W.; Kobayashi, R. (Rice Univ., came TX). "1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 


A hypothesis is offered that the high pressure K-value behav- 
ior in both the methane-toluene system, the natural gas-crude oil 
system, and the simulated natural gas—heavy absorber oil systems at 
high pressures have a common basis; the formation of multiple 
phases at some lower temperatures with the behavior persisting to 
much higher temperatures. It is concluded that the hypothesis is 
supported by calculation results. The resulting K-value calculations 
were quantitatively consistent with the observed K-values at lower 
pressures and higher temperatures and qualitatively consistent with 
the recently studied methane—toluene system. Systems which show 
two liquid phase formation at some lower temperatures, regardless 
of their simplicity, reflect unusual K-value behavior at higher tem- 
peratures. The effect of two liquid phase formation persists even to 
temperatures and pressures characteristic of deep petroleum reser- 
voirs. Calculational methods which reflect Hees A. behavior up to 
very high pressures, e.g., K-values for condensate systems in deep 
reservoirs, must appropriately describe multiphase equilibrium at 





1608 ENERGY RESEARCH ABSTRACTS 


lower temperatures. The pressure required to drive the two liquid 
phases to miscibility at low temperatures is related to and largely 
determines the pressure to which gas and liquid coexist in equilibri- 
um at much higher temperatures. The behavior should be enhanced 
by increased aromatic content of the oil fraction. 


15202 Computer separation of infrared spectra for analysis of 
complex organic mixtures. Lynch, P.F.; Brady, M.M. (Univ. of 
Rhode Island, Kingston). Anal. Chem.; 50: No. 11, 1518-1522(Sep 
1978). 

A method for determination of optimum instrumental condi- 
tions for collection of reliable dispersive infrared data has been 
developed for analysis of complex ee mixtures. With a comput- 
erized system, spectral subtractions of contaminants from a spectrum 
of petroleum hydrocarbons were performed before analysis of the 
petroleum. The system was also used to separate the spectrum of a 
chemical dispersant from the spectrum of a mixture of oil and 
dispersant. Qualitative and quantitative data were then obtained for 
both the petroleum hydrocarbons and the dispersant. 7 figures. 


15203 Polycyclic aromatic hydrocarbons and heterocycles. De- 
pendence on the naturity of crude oils from the Gifhorn basin (North- 
Western Germany). Grimmer, G.; Boehnke, H. (Biochemisches Inst. 
fuer Umweltcarcinogene, Ahrensburg (Germany, F.R.)). Erdoel 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 31: No. 6, 272-277(Jun 
1978). (In German). 

120 polycyclic aromatic hydrocarbons (= PAH) and 60 nitro- 
gencontaining heterocycles were detected by means of a simple 
analytical method using a selective enrichment and the GC-profile 
analysis; they were characterized by mass spectrometry. By com- 
parison with authentic samples 50 PAH and 3 N-containing hetero- 
cycles were identified. The PAH predominantly are methyl-deriva- 
tives of naphthalene, diphenyle, fluorene, dibenzothiophene, phen- 
anthrene, fluoranthene, pyrene, benzo(b)naphtho(2,1-d)thiophene, 
triphenylene, chrysene, benzo(b)fluoranthene, and benzo(e)pyrene. 
The N-containing heterocyclics belong to CH2-homologous series 
deriving from carbazole and benzocarbazole. The degree of relation- 
ship of the 8 analysed crude oils is recognized by the similarity of the 
PAH-profiles (number of PAH and their relative amounts). Further- 
more the results show a correlation between the increasing amount 
of the PAH and the maturity of the oil. Since the maturity of an oil is 
connected to the storage time of the reservoir by maximum tempera- 
ture, the results indicate an abiological formation of PAH and 

oles in petroleum. The formation of n-alkanes, isoprenoids, 
and the PAH in the crude oils is discussed. 


15204 Study of the oil fractions of Samgori crude oil. Topuridze, 
L.F.; Khitiri, G.Sh.; Melikadze, L.D. Soobshch. Akad. Nauk Gruz. 
SSR; 90: No. 3, 605-608(Jun 1978). (In Russian). 

It has been established that distillate- and residual oils of high 
viscosity indices are obtained from Samgori crude oil at an amount 
of 20.3%. The obtained oils are characterized by high freezing 
temperatures, indicating that they need further deeper deparaffiniza- 
tion. 5 tables. 


15205 Effect of stratal conditions on the physical properties of 
oils from the Pripyat depression. Kudel’skii, A.V.; Tsyganova, S.U. 
Dokl. Akad. Nauk BSSR; 22: No. 4, 367-370(Apr 1978). (In Russian). 

A quantitative analysis is made of the links between the most 
general oil petroleum characteristics (density, viscosity, thermal 
expansion coefficient, etc.) and stratification conditions (stratal pres- 
sure, temperature, mineralization of bottomside salt deposits, stratifi- 
cation depth). The linear regression equations that were found 
constitute the basis for forecasting petroleum quality in the regions 
of the Pripyat depression that have not been significantly studied. 5 
references, 3 tables. 


15206 Composition of high-boiling distillates and residuum from 
Anastas’evskaya. Potanina, V.A.; Sidlyaronok, F.G.; Bogdanov, 
Sh.K.; Ponomareva, T.P.; Marcheva, E.N.; Nazarova, E.E. (All- 
Union Sci-Res Inst for Pet Process, USSR). Chem. Technol. Fuels 
Oils (USSR) (Engl. Transl.); 13: No. 11-12, 786-789(Nov-Dec 1977). 
Anastas’evskaya crude oil from Horizon IV has a low solid 

point (below -60°C) and a low sulfur content (0.2%). This paper 
reports on the physicochemical properties and chemical group com- 
position of the lube distillates and residuum from this crude, with a 
determination of the potential content of lubes with various solid 
ints and viscosity indices in these stocks. This work was per- 
formed in connection with the development of recommendations for 
a rational scheme of processing Anastas’evskaya crude to produce 
lube oils. The lube distillates for this study were taken as 50°C cuts 
between 300°and 500°C; the residuum (boiling above 500°C) was 
also investigated. The characteristics of these cuts are listed. The 
distillates have high densities, refractive, and specific dispersions; 
this is evidently related to the peculiar structure of the hydrocarbons 
in these cuts. It is demonstrated that the Anastas’evskaya crude 
should be used for the production of special-purpose oils (transform- 
er oils, refrigeration oils, compressor oils) in applications in which 
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the V.I. is of secondary importance. The residual lube components 
from this crude, with V. Is on the order of 60 or lower, likewise 
cannot be used for the production of motor oils. However, they will 
very likely be suitable as lubricants for components operating under 
hydrodynamic lubrication conditions with high shock loads for 
example, in rolling mills and other similar applications. 7 refs. 


15207 Crude oils from new fields in western Kazakhstan. Korya- 
bina, N.M.; Kotova, A.V. (Acad of Sci of the Kaz SSR, Inst of 
Chem of Pet and Nat Salts). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 13: No. 11-12, 829-831(Nov-Dec 1977). 

This paper presents results of characterization of crude oils 
taken from Pustynnyi and Zhanatalap fields. Extensive analytical 
and test data are tabulated and evaluated in technological and 
applicational terms. It is demonstrated that the oil from the Pustyn- 
nyi field can be processed in a fuel/lube processing scheme to 
manufacture a feedstock for automotive gasoline production, TS-1 
jet fuel, diesel fuel (after hydrodesulfurization), lube distillates, and 
residual lubes. The oil from the Zhanatalap field, of the naphthenic/ 
paraffinic type, can be processed to obtain an automotive gasoline 
component, T-1 jet fuel, winter-grade diesel fuel or a component of 
arctic-grade diesel fuel, lube distillates (Spindle 2 and 3 and Machine 
L), and DP-11 residual lube oil. 5 refs. 


15208 Identification of aromatic hydrocarbons in liquid paraffins 
by gas chromatography. Vigalok, R.V.; Bankovskaya, T.R.; Geletii, 
Ya.G.; Shurupova, V.G.; Vigdergauz, M.S. (All-Union Sci-Res Inst 
of Hydrocarbon Raw Mater, USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transi.); 13: No. 11-12, 850-853(Nov-Dec 1977). 

The determination of the individual composition of aromatic 
hydrocarbons in liquid paraffins to be used in the production of 
protein-vitamin concentrates is a difficult problem. The factors re- 
sponsible for this difficulty are the complexity of the component 
composition of the aromatic hydrocarbons and the hybrid structure 
of these compounds. This paper presents results of a preliminary 
study in which the fraction of liquid paraffins with a boiling range of 
270-320°C and 0.45% aromatic hydrocarbons was subjected to 
liquid adsorption chromatography on Grade ASM silica gel in order 
to separate the paraffinic/naphthenic and aromatic hydrocarbons. 
The aromatic concentrate recovered in this operation, containing 97- 
98% aromatic hydrocarbons, was separated into monocyclic and 
bicyclic aromatic hydrocarbons. The components in the fractions 
obtained in the separations were identified by means of gas-liquid 
chromatography, IR spectroscopy, and nuclear magnetic resonance. 
Mathematical equations were derived for calculation retention indi- 
ces of alkylbenzenes as function of boiling points. It is shown that 
the total content of n-alkylbenzenes in the moncyclic aromatic 
hydrocarbon fraction under investigation is 53.97%, and the content 
of isoalkylbenzenes 30.43%. 4 refs. 


15209 Evaluation of degree of dearomatization of oils and paraf- 
fins on the basis of optical densities in the uv region of the spectrum. 
Siryuk, A.G.; Fernandes-Gomes, M.M. (All-Union Sci-Res Inst for 
Pet Process, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 13: No. 11-12, 854-856(Nov-Dec 1977). 

In many countries rigid requirements have been established 
on the content of aromatic hydrocarbons in pharmaceutical and 
food-grade mineral oils. The certification data on these oils include 
the optical density index D, which indicates the absorption by the oil 
or a 1% solution of the oil in a layer 1 cm thick, at two or three 
wavelengths in the region of 275, 295, and 300 nm. It is considered 
that the optical density defines the maximum allowable content of 
aromatic hydrocarbons in pharmaceutical and food-grade oils. It has 
been established experimentally that the optical density in many 
instances is not proportional to the content of residual aromatic 
hydrocarbons. In the reported experiments the authors have made 
repeated measurements of UV absorption spectra on highly treated 
paraffins and oils, obtained from various crude sources by diverse 
treating methods such as absorption, hydrogenation, and treatment 
with sulfuric acid. These paraffin and oil samples were analyzed to 
determine the content of aromatic hydrocarbons in accordance with 
the conventional procedure and parallel measurements were made of 
the optical density of a 1-cm layer at wavelengths of 275, 295, and 
300 nm. Data obtained by both methods were correlated with each 
other and discussed. It is demonstrated, in the case of naphthenic oil 
obtained by hydrogenation of lube distillate, that the optical densities 
in the 275, 295, and 300 nm regions in the spectra of these oils are 
below the established limits and this is fully confirmed by the very 
low content of benzene hydrocarbons (<0.1%) and the complete 
absence of polycyclic aromatic nuclei (character of the UV absorp- 
tion spectrum in the 200-300 nm region coincides with that for the 
reference oil). 5 refs. 


15210 Method of calculation of density of petroleum crudes and 
cuts in the liquid phase. Bolotin, N.K.; Shelomentsev, A.M. (All- 
Union Sci-Res and Des Inst of the Pet Refin and Petrochem Ind, 
Thermodyn Cent, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 13: No. 11-12, 883-887(Nov-Dec 1977). 
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The methods that have been reported in the literature for the 
calculation of thermodynamic properties of petroleum crudes and 
cuts are purely empirical in nature, having been developed by means 
of treatment of experimental data. In this paper the authors present 
the results of work aimed at an extension of a new variant of the 
principle of corresponding states, in which the thermodynamic cor- 
relation factor B is used, to mixtures of continuous composition. The 
advantages of this correlation factor, the use of which can be 
justified within the framework of phenomenological thermodynam- 
ics, is discussed in comparison with other correlation factors. In 
obtaining a generalized method for calculating the density of petro- 
leum products in the liquid phase, the authors have used data on the 
density of cuts from Samotlor and Romashkino crude oils, which 
were examined over a temperature range from -40° to +200°C, at 
atmospheric pressure and at elevated pressures up to 6 MPa. The 
correlating equation representing the dimensionless density of the 
liquid at atomspheric pressure as a function of the reduced tempera- 
ture and the correlation factor, was tested against the experimental 
data. Details of the calculation method are given. Calculated and 
measured density values are tabulated and compared with each 
other. The use of the method requires information of the relative 
density rho 4 20 and distillation curves in accordance with GOST 
2177-66, on the basis of which values are calculated for M, TC, PC, 
and K. The correlations developed are presented in analytical form, 
so that they can be used in computerized calculations. The method 
can also be used to caculate the density of petroleum products in the 
gas phase. 11 refs. 


15211 Structural 'H NMR analysis of asphaltic-resinous petro- 
leum fractions. Sebor, G.; Hajek, M.; Weiser, O.; Mostecky, J. 
(Vysoka Skola Chemicko-Technologicka, Prague.(Czechoslovakia)); 
Lang, I. (Ustav pro Vyzkum Paliv, Prague-Bechovice (Czechoslova- 
kia)). Chem. Prum.; 27: No. 9, 455-459(Sep 1977). (In Czech). 

A mathematical analysis is given of NMR spectra of asphal- 
tic-resinous petroleum fractions. The method was used in evaluating 
the basic structural parameters of the Romashkino oil. The method is 
not demanding on experiments and is recommended for permanent 
use in evaluating raw materials for technological processing. 


15212 Chemical composition of solid hydrocarbons in protective 
wax mixtures from Western Siberian oils. Ryabova, A.L.; Vinnikova, 
R.A. Neftepererab. Neftekhim. (Kiev); No. 4, 22-23(1977). (In Rus- 
sian). 

Data are presented on the group composition and structure of 
solid hydrocarbons contained in the protective waxes "Omsk-1" and 
“Omsk-7" that are produced from West Siberian petroleum. The 
solid hydrocarbons of the waxes are characterized by a high content 
of paraffin—naphthene hydrocarbons that do not react with carba- 
mide and which account for the hydrocarbons’ protective properties. 
4 references, | table. 


15213 Metal content in extracts of West Siberian petroleum. 
Artem’eva, V.P.; Sidlyaronak, F.G.; Mikhailova, T.M. Neftepererab. 
Neftekhim. (Kiev); No. 2, 18-19(1977). (In Russian). 

The copper content in extracts of phenol purification from 
Western Siberian oils is more than two times lower, and the iron 
content is lower by an order of one than the permissible concentra- 
tions of these metals in rubber. 


STORAGE 


15214 Solution-mined salt cavern storage of fluid hydrocarbons. 
Pasiechnyk, L.T. (Western Underground Contractors, Ltd.,Alberta, 
Can.). CIM Bull.; 71: No. 797, 91-97(Sep 1978). 

After a brief review of the various hydrocarbon storage 
methods currently being utilized and statistics on underground hy- 
drocarbon storage, this paper briefly describes the technology in- 
volved in solution mining salt to create caverns of engineered shape 
and size and discusses the economical and environmental advantages 
of hydrocarbon storage in solution-mined salt caverns. Other possi- 
ble uses of salt caverns are mentioned. 


15215 Underground storage caverns in the Federal Republic of 
Germany. Ruehl, W. Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 31: No. 7, 303-304(Jul 1978). (In German). 

The report gives a list and a short description of the existing 
and planned underground storage caverns in West Germany for the 
seasonal and long-term storage of liquid or gaseous hydrocarbons. 


15216 Evaporation losses in fixed-roof tanks. Reduction of losses 
by covering with loose discs. Strohn, K.H. Erdoel Kohle, Erdgas, 
Petrochem. Brennst.-Chem.; 31: No. 7, 310-312(Jul 1978). (In 
German). 

For storing and handling low boiling liquid (for example, 
hydrocarbons - mainly gasoline) usually a rigid floating sealing is 
used in a fixed roof tank. This creates problems while revamping 
existing facilities in operation. Furthermore, heavy and unforeseen 
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factors may influence the total costs. Long shutdown periods have 
an adverse effect on the economics. It may often be necessary to 
look for alternative solutions. One such practive solution is to cover 
the free liquid surface with discs, thereby reducing the evaporation 
or storage losses. 


15217 Act concerning the stockpiling of petroleum and petroleum 
products (Erdoelbevorratungsgesetz - ErdoelBevG). Dated July 25th, 
1978. Bundesgesetzblatt, Teil 1; No. 41, 1073-1084(Jul 1978). (In 
German). 

In order to secure the energy supply, petroleum, petroleum 
products and semi-finished petroleum products are to be stockpiled 
by the ‘Erdoelbevorratungsverband’ and by the manufacturers ac- 
cording to this act. 


15218 Beschl pfehlung und Bericht des Ausschusses fuer 
Wirtschaft (9. Ausschuss) zu dem von der Bundesregierung eingebrach- 
ten Entwurf eines Gesetzes ueber die Bevorratung mit Erdoel und 
Erdoelerzeugnissen (Erdoelbevorratungsgesetz - ErdoelBevG). Druck- 
sache 8/1634. (Recommendation for a resolution and report of the 
committee for economy (9th committee) regarding the government's 
draft of an act concerning the stockpiling of petroleum and petroleum 
products (Erdoelbevorratungsgesetz - ErdoelBevG). Printed matter 8/ 
1634), Bonn, Germany, F.R.; Heger (1978). 30p. (In German). 

By reorganizing the stockpiling system, competition dispari- 
ties on account of the manufacturers and the importers on the one 
hand, and the independent importers on the other hand carrying 
different burdens are to be eliminated. A corporate body is to be 
established in which undertakings obliged to keep stocks are to be 
integrated. This institution - apart from a basic quantity which 
remains with the refineries - will take over the present obligation to 
keep stocks of undertakings. The costs for this stockpiling to be 
borne by membership fees. 





COMBUSTION 
REFER ALSO TO CITATION(S) 15108, 15109, 15943, 15948, 16791 


15219 (N—78-20351) Computer program for obtaining thermody- 
namic and transport properties of air and products of combustion of 
ASTM-A-1 fuel and air. Hippensteele, S.A.; Colladay, R.S. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Mar 1978. 56p. (NASA-TP—1160; E— 
9371). NTIS PC A04/MF AOl1. 

A computer program for determining desired thermodynamic 
and transport property values by means of a three-dimensional 
(pressure, fuel-air ratio, and either enthalpy or temperature) interpo- 
lation routine was developed. The program calculates temperature 
(or enthalpy), molecular weight, viscosity, specific heat at constant 
pressure, thermal conductivity, isentropic exponent (equal to the 
specific heat ratio at conditions where gases do not react), Prandtl 
number, and entropy for air and a combustion gas mixture of 
ASTM-A-1 fuel and air over fuel-air ratios from zero to stoichiome- 
tric, pressures from 1 to 40 atm, and temperatures from 250 to 2800 
K. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 16357, 16358, 16453 


15220 (CONF-780309—) Proceedings of the fifty-seventh annual 
convention. (Gas Processors Association, Tulsa, OK (USA)). 1978. 
260p. TIC. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

Papers were presented at the conference on research, data 
development, plant design, computer applications, natural gas liq- 
uids, desulfurization, process control, import technology, employee 
relations, and education. Nineteen of the papers were processed 
individually. (JRD) 


RESERVES 


15221 Evaluation of the reserves in the light of search and 
prospecting of natural gases from the bottom sediments of the world's 
oceans. Cherskii, N.V.; Tsarev, V.P. (inst. of Physical-Technical 
Problems of the North Yakutsk, USSR). Geol. Geofiz.; No. 5, 21- 
31(May 1977). (In Russian). 

The results of studying the mechanism of accumulation of 
biochemical methane from the hydrate generation zones makes one 
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to suggest that the natural gas reserves in the World's Ocean (bed 
thickness up to 300 m) are higher by several orders of magnitude 
than the hydrocarbon reserves of the continents. The modern level 
of engineering permits one to stimulate the search and prospecting of 
natural gases from the marine sediments in large scale. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 15132, 15133, 15135, 15139, 
15140, 15141, 15221, 16362 


15222 Natural gas resources in geopression zones. Grenon, M. 
Rev. Energ.; 29: No. 304, 280-285(May 1978). (In French). 

Within the next years, our knowledge--and the estimates--of 
this new resource of natural gas in geopression zones will most likely 
be improving in two directions: at first, in the United States where 
this resource might be used as early as the next decade; research and 
experiment programs should result in a better understanding of the 
actual problems and potentialities regarding gas recovery and associ- 
ated energy production; on the other hand, on a worldwide scale, 
interest and American programs should favor a better determination 
and estimate of a resource which up to now was thought to be an 
anomaly which had hardly been noticed. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 15142, 15150, 15156, 15158, 
15160, 15870, 16840 


15223 Shutdown system for high pressure well. Greenlee, D.R.; 
Burns, M.W. (to Dresser Industries, Inc.). US Patent 4,109,714. 29 
Aug 1978. Filed date 16 Aug 1977. 4p. 

A normally open shutdown system for a high pressure gas 
well is disclosed which comprises a pressure-operated motor valve, a 
pressure sensor, and a pressure regulator, all on a conduit installed in 
the high pressure line leading from the gas well. 


15224 Process for removing polonium from natural gas conden- 
sates containing the same. Farmer, T.H. (to Carless, Capel and 
Leonard Ltd.). US Patent 4,110,204. 29 Aug 1978. Priority date 2 
Mar 1976, United Kingdom of Great Britain and Northern Ireland 
(UK). 6p. 

A process is described for removing polonium from hydro- 
carbons which process comprises contacting fluid polonium contain- 
ing hydrocarbons with an ion exchange resin, having a dry surface 
area of at least 1 m?/g and containing exchange groups selected from 
the group consisting of acidic and strongly basic exchange groups. 
The ion exchange resins are preferably macroreticular resins. Suit- 
able hydrocarbons for treatment are natural gas condensates. 


15225 Frigg gas flows ashore. Anon. Energy Dig. (London) ; 7: 
No. 3, 4-11(Jun 1978). 

A resume is given of Frigg affairs following the inauguration 
by Her Majesty Queen Elizabeth for Britain, and King Olav for 
Norway, in May, 1978. Named after the wife of Odin, the great god 
of Norse mythology, the Frigg Field was discovered in June 1971 by 
Elf Aquitaine Norge, a subsidiary of the Elf Aquitaine Group, acting 
as operator for a Franco-Norwegian association (Petronord). The 
field straddles the main line between the UK and Norwegian sectors 
of the North Sea about 360 km northeast of the Scottish mainland 
and some 190 km west of the Norwegian coast. It is one of the 
largest offshore gas fields yet discovered in the North Sea, with 
estimated recoverable reserves of more than 200,000 million cu m 
(over 7 trillion cu ft) of low sulfhur gas contained in Eocene sands 
between 1,803 and 1,950 m below the seabed. The article describes 
the discovery, development, technical challenge, platforms, pipe- 
lines, the terminal at St. Fergus, Scotland, processing the gas to 
remove condensate, compressing the gas, and transporting it south- 
ward from St. Fergus. 


15226 6.9% more natural gas. Production increase between 
Weser and Ems and in Hannover. Erdoelinformationsdienst ; 31: No 
18, 5-6(Oct 1977). (In German). 

In the period January-September 1977, 13,441.8 million m* 
natural gas were recovered, i.e. 872.9 million or 6.9% more than in 
the corresponding period of the previous year. The most significant 
rise in terms of quantity was achieved in the area between Weser and 
Ems, where recovery went up by 12.8%. A survey in tabular form 
presents figures for the period mentioned, arranged according to the 
various natural gas regions in the Federal Republic, with the appro- 
priate data of 1976 for comparison. 
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HEALTH AND SAFETY 


15227 (PB—278192) Pipeline accident report. Consolidated Gas 
Supply Corporation, propane pipeline rupture and fire, Ruff Creek, 
Pennsylvania, July 20, 1977. (National Transportation Safety Board, 
Washington, DC (USA). Bureau of Accident Investigation). 12 Jan 
1978. 43p. (NTSB-PAR—78-1). NTIS PC A03/MF AOI. 

At 4:30 a.m., e.d.t., on July 20, 1977, a 12-inch propane 
pipeline, owned by the Consolidated Gas Supply Corporation, rup- 
tured near the town of Ruff Creek, Pennsylvania. The liquid, under 
450-psig pressure, escaped from the pipeline, vaporized, and propane 
gas fumes settled like a fog over the bottom of a valley. About 6 
a.m., two men in a pickup truck entered the propane cloud; the truck 
stalled and the propane ignited when an attempt was made to 
restart the truck. A flash fire, approximately 10 yards wide, followed 
a streambed located along the bottom of the valley and burned 
everything in its path for a distance of 1 mile. As a result of this 
accident, the 2 persons in the truck were killed, the truck was 
destroyed, 57 head of cattle were killed, overhead power and 
telephone lines were destroyed, a hay storage shed containing 450 
bales of hay was burned, 1,800 barrels of propane burned, and a 
meadow and wooded area 1 mile long by 100 yards wide was 
burned. The National Transportation Safety Board determines that 
the probable cause of the accident was the failure by stress-corrosion 
cracking of a 12-inch propane pipeline which had been subjected to 
earth subsidence caused by previous coal mining operations under- 
neath the pipeline. The fatalities and property damage resulted from 
the escaping liquid which vaporized and settled in a valley where it 
was later ignited by an electrical spark from a truck. 


MARKETING AND ECONOMICS 


15228 Cost of gas and district-heating distribution. Proske, M. 
(Stadtwerke Bielefeld G.m.b.H. (Germany, F.R.). Hauptabteilung 
Technische Planung). Fernwaerme Int.; 7: No. 3, 74-76(Jun 1978). (In 
German). 


15229 Development of the German natural gas industry in 1977. 
Schneider, P. Erdoel-Erdgas Z.; 94: No. 6, 198-199(Jun 1978). (In 
German). 

The following are — in tables: natural gas winning accord- 
ing to regions, operational output and financial participation; natural 
gas destination; production interest rates, production estimates upto 
1980; natural gas winning abroad and estimate of the German natural 
gas supplies. 


15230 Natural gas for a long-term assured energy supply - also 
after the year 2000. Brecht, C. (Ruhrgas A.G., Essen (Germany, 
F.R.). Abt. E-F). Gas- Wasserfach, Gas-Erdgas; 119: No. 5, 189- 
195(May 1978). (In German). 

From Gas course of the Engler-Bunte Institute of the Karls- 
ruhe Universitaet; Karlsruhe, Germany F.R. (13 Mar 1978 

The gas supply industry generally fulfils the qualifications 
necessary for contributing to the energy supply of the FRG not only 
during this century but also during the next one. The amount of 
natural gas available on a world-wide scale, the grid system for 
natural gas closely meshed up to now in Europe which will be 
extended to Iran before long, as well as the possibility to import 
natural gas in a liquefied state will guarantee a high degree of safety 
in supply. The research in energy-saving systems such as, for in- 
stance, the gas heat pump or combined heat and power generation, 
_— to the expectation of a more rational energy utilization in the 
uture. 


15231 Demand for energy natural gas. Mindermann, F. (Ruhrgas 
A.G., Essen (Germany, F.R.). Bereich Presse/ 
Oeffentlichkeitsarbeit). Keram. Z.; 30: No. 3, 131-134(1978). (In 
German). 

Natural gas, not harmeful to the environment and economical 
in its use, contributes to a long-term (1990), assured energy supply in 
the Federal Republic of Germany. Natural gas sources and reserves 
as well as the supply system are presented. Its economical use is 
pointed out. It is concluded that even beyond the turn of the century 
natural gas will contribute significantly to securing the energy 
supply. The gas industry is equipped to solve the tasks of the future. 


15232 Natural gas supply of Frankfurt city. Example for intensi- 
fying gas sales in a densely populated area: The advantages as against 
district heat supply. Gasch, A. (Main-Gaswerke A.G., Frankfurt am 
Main (Germany, F.R.)). Gas--Z. Ration. Energieanwend.; 29: No. 5, 
183-190(1978). (In German). 

After a brief historical review, the article reports on the set- 
up of the gas heat market and on developments in connecting up 
appliances within the direct supply area of the Main-Gaswerke AG, 
Frankfurt/Main in the period 1963-1976. This period is characterized 
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by the transitions: town and long-distance gas/ rich gas/ natural gas 
conversion/ natural gas. 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 15197 


15233 Investigations into the spreading and evaporation of LNG 
spilled on water. Opschoor, G. Koeltechniek; 71: No. 7, 127-131(Jul 
1978). (In Dutch). 

This paper contains the results of a theoretical investigation 
into the evaporation and spilling of LNG on open water and on a 
confined water surface. In this study the spreading and evaporation 
of LNG spilled on open water are calculated and compared with 
experimental results. As little is known about the evaporation of 
LNG on a confined water surface a model has been derived which 
describes the evaporation including the forming of an ice layer. It is 
concluded that the results of this investigation concerning the evapo- 
ration of LNG on water agree well with the available experimental 
data. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC, 


REFER ALSO TO CITATION(S) 15148, 15149 


15234 (SAND—78-1578) Hydraulic fracture behavior at a geo- 

logic formation interface: pre-mineback report. Warpinski, N.R.; 

Schmidt, R.A. Northrop, D.A.; Tyler, L.D. (Sandia Labs., Albu- 

querqne, NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 48p. 
p. NTIS, PC A03/MF AOl. 

An experiment has been conducted to study hydraulic frac- 
ture behavior at a geologic formation interface. Fractures were 
initiated above and below an interface between welded tuff with 
modulus of elasticity (E), Poisson's ratio (v), porosity (phi) and 
permeability (k) of 3.8 x 10° psi, 0.239, 13% and 0.01 md, respective- 
ly, overlying a bedded ash-fall tuff with E, v, phi, and k of 2.4 x 105 
psi, 0.312, 45% and 0.01 md, respectively. Nine-thousand gallons and 
five thousand gallons of colored cement were injected into the ash- 
fall tuff and welded tuff, respectively, at a flow rate of 6 bbl/min. 
Conventional fracture design calculations indicated that this volume 
was sufficient to propagate 50 ft high fractures, 600 ft total length in 
each zone. Material property measurements from logs and labora- 
tory tests on core samples, in situ stresses in adjacent regions, design 
calculations, pumping schedules and treatment operations relevant to 
this experiment are described. Mineback through the experiment 
regions has been initiated and will allow direct observation of the 
created fracture systems. Evaluation of the fracture behavior, par- 
ticularly at the interface, will be performed during mineback and 
integrated with the present data to provide a better understanding of 
hydraulic fracturing. 


15235 (UCRL—80558) Theoretical and experimental research on 
hydraulic fracturing. Hanson, M.E.; Anderson, G.D.; Shaffer, R.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 15 
May 1978. Contract W-7405-ENG-48. 13p. (CONF-781112—1). 
Dep. NTIS, PC A02/MF AO1. 

From ASME energy technology conference; Houston, TX, 
USA (5 Nov 1978). 

A joint theoretical/experimental research program on hy- 
draulic fracturing is being conducted. Newly developed two-dimen- 
sional numerical models (which include complete descriptions of the 
elastic continuum and porous flow fields) have been applied to 
analyze the effects of pore pressure on the fracturing process. By 
means of small-scale experiments, a better understanding is being 
acquired of the effects of the in situ stress field, the porosity and 
permeability of the solid, and the presence of interfaces or layering 
in the solid. The growth of cracks near an interface in several 
materials, including polymethylmethacrylate (PMMA), Nugget 
sandstone, and Indiana limestone were studied. Results have shown 
that the mechanical properties of the interface relative to the proper- 
ties of the materials on either side are important. A crack will not 
cross a well-bonded interface between two pieces of PMMA, even in 
the presence of a 2000 psi normal load. Cracks will cross a well- 
bonded interface from PMMA to limestone, but not vice versa. 
Similarly, cracks will propagate across a bonded interface from 
Nugget sandstone to limestone, but not the other way. Pressure- 
driven cracks will cross an unbonded interface between limestone 
blocks at normal loads as low as 3.45 MPa (500 psi). The fluid 
pressure at which a crack initiates in limestone also determines 
whether a crack crosses an unbonded interface under a given load. 
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TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 15225 


15236 (PB—278071) Construction and operation of a liquefied 
natural gas import terminal in Calcasieu parish, Louisiana. Docket 
Nos. CP74-138 - Trunkline LNG Company, CP74-139 - Trunkline 
LNG Company, CP74-140 - Trunkline Gas Company. Final environ- 
mental impact statement. (Federal Power Commission, Washington, 
DC (USA). Bureau of Natural Gas). Sep 1976. 316p. NTIS PC A14/ 
MF AOl. 

This report is related to an administration action arising from 
an application from Trunkline LNG Company (Trunkline) seeking 
authorization to import liquefied natural gas (LNG) from Algeria to 
a terminal to be constructed about 12 miles southwest of Lake 
Charles in Calcasieu Parish, LA. Trunkline has also filed an applica- 
tion seeking certification to construct certain facilities necessary for 
Trunkline to unload, store, revaporize, and sell the imported natural 
gas to Trunkline Gas Company in revaporized form. This applica- 
tion proposes the construction of an unloading dock, three 600 
barrel LNG storage tanks, a 50,000-barrel Bunker-C fuel-oil storage 
tank, vaporizer units, and other appurtenant facilities. In addition, 
Trunkline Gas Company has filed a certificate application to con- 
struct and operate approximately 45.8 miles of 30-inch diameter 
pipeline and a metering station in order to transport the natural gas 
to its mainline transmission facilities in Longville, LA. The report 
discusses environmental, safety, and other aspects of these proposed 
actions. 


15237 (PB—278110) TAPCO project (Tanneco Atlantic Pipeline 
Company, et al.) Docket CP77-100, et al. Volume I. Final environmen- 
tal impact statement. (Federal Power Commission, Washington, DC 
= Bureau of Natural Gas). Sep 1977. 348p. NTIS PC ‘A15/MF 


This report is related to an administrative action arising from 
applications files by Tenneco Atlantic Pipeline Company and Ten- 
nessee Gas Pipeline Company which relate directly to a proposal by 
Tenneco Atlantic Pipeline Company (TAPCO) to import natural gas 
at the U.S.-Canadian border near Calais, ME. This gas would 
initially be shipped as liquefied natural gas (LNG) from Algeria to a 
terminal located near St. John, New Brunswick, which would be 
owned and operated by TAPCO. After vaporization, the gas (owned 
by Tenneco LNG) would be transported via 66 miles of new 
Canadian pipeline to the U.S.-Canadian near Calais, where the gas 
would be purchased by TAPCO and the project would come under 
U.S. jurisdiction. Approval of the listed applications would author- 
ize the construction and operation of 506 miles of TAPCO pipeline 
and related appurtenances required to transport this imported gas 
from Calais, ME, to Milford, PA. 


15238 (PB—278111) TAPCO protect (Tanneco Atlantic Pipeline 
Company, et al.) Docket No. CP77-100, et al. Volume II. appendixes. 
Final environmental impact statement. (Federal Power Commission, 
Washington, DC (USA). Bureau of Natural Gas). Sep 1977. 336p. 
NTIS PC A15/MF AOl1. 

This report is related to an administrative action arising from 
applications filed by Tenneco Atlantic Pipeline Company and Ten- 
nessee Gas Pipeline Company which relate directly to a proposal by 
Tenneco Atlantic Pipeline Company (TAPCO) to impost natural gas 
at the U.S.-Canadian border near Calais ME. 


15239 Gas supply, distribution and control - dispatching. Stahlk- 
necht, R. (Bayerische Ferngas G.m.b.H., Muenchen (Germany, 
F.R.)). Erdoel-Erdgas Z.; 94: No. 6, 209-214(Jun 1978). (In German). 

From Systems exhibition ‘Energy’ within the context of the 
Hannover Fair; Hannover, Germany, F.R. (19 - 27 Apr 1978). 

The nerve centre of a modern gas utility is the control room 
which receives and transmits a multitude of signals and messages. 
The control room operator who has a job requiring expert knowl- 
edge and experience in a large number of areas is the master of this 
centre and responsible for a great number of supply, distribution and 
control functions serving the security of gas supplies and economic 
efficiency of gas transmission. 


15240 Austria within the European natural gas supply system. 
Natural gas supply and advances in the technology of 

transport of natural gas. Safoschnik, R.; Schwarz, G. (Oesterrei- 
chische Mineraloelverwaltung A.G., Vienna). Erdoel-Erdgas Z.; 94: 
No. 6, 215-222(Jun 1978). (In German). 

Following a brief survey about the present capacity of the 
Austrian natural gas supply system and a forecast up to the mid of 
the eighties, some considerations are made about the gas reserves 
known as worldwide available and the possibilities of transporting 
large quantities of gas to Central aay a A short description of the 
Austrian pipeline systems, provides for both national as well as 
international gas transport, is given. Rapid technical progress in 
pipeline technology is demonstrated by comparison of some signifi- 
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cant items of West Austria Gusleitung and Trans Austria Gasleitung, 
built some five years ago. Finally a short information is given about 
progress of West Austria Gasleitung - the most important gas 
pipeline project being under construction in Austria presently. 


15241 Influence of liquid-gas flow on the effectiveness of inhibi- 
tor protection. Zaitsev, Yu.V.; Shatalov, A.T. Gazov. Prom-st.; No. 2, 
17-19(Feb 1978). (In Russian). 

A description is given for a method of computing the minimal 
velocity of a liquid-gas mixture in which there is a circular flow 
structure in the horizontal and sloped sectors of commercial gas 
mains. The description is based on flow characteristics of gas-liquid 
mixtures in pipes of variable diameter and spatial orientation. 4 
references, 2 figures. 


15242 Computerized determination of electrochemical protection 
of gas mains. Vinokurtsev, G.G.; Gembom, B.Ya. Gazov. Prom-st.; 
No. 2, 37-38(Feb 1978). (In Russian). 

A discussion is made of the problem of using computers for 
providing electrochemical protection of gas mains. On the basis of 
comparing computations with measurement data on operating gas 
mains there was found to be a sufficient accuracy on linear sectors 
where the two-component method is used. 4 references, 1 table. 


PROPERTIES 
REFER ALSO TO CITATION(S) 16774 


15243 (CONF-780309—, pp 3-6) Report on the water content 
measurement of high carbon dioxide content simulated Prudhoe Bay 
gas in equilibrium with hydrates. Aoyagi, K.; Kobayashi, R. (Rice 
Univ., Houston, TX). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 


A study was conducted to measure the water content of a 
carbon dioxide-rich simulated Prudhoe Bay gas in equilibrium with 
its hydrates. The water content was experimentally determined at 
temperatures between 20 and -40°F and at pressures of 1750, 850, 
and 650 psia respectively. The pressure dependency of the water 
content became less pronounced at lower temperatures, but it must 
be kept in mind that the lower temperature runs, e.g., those below 
about -20°F, may have been taken for the gas in equilibrium with 
liquid hydrocarbons as well as the hydrate as a phase diagram 
indicates. The need to ascertain the compositions of the equilibrium 
gas phase precisely cannot be overemphasized. 


15244 Chromatographic determination of the hydrocarbon com- 
position of liquified gases. Akopova, A.A.; Safaeva, F.Z.; Amirov, 
K.M.; Seroshtan, V.A.; Novikova, O.A. Neftepererab. Neftekhim. 
(Kiev); No. 1, 36-37(1977). (In Russian). 

Auxiliary adapters were developed and introduced at a 
number of enterprises which make it possible to test a liquefied gas in 
a chromatograph either in the vapor state by a Rekord” type spray, 
or in the liquid phase state. 


COMBUSTION 


REFER ALSO TO CITATION(S) 15943, 16791 


STORAGE 
REFER ALSO TO CITATION(S) 15214, 15215 


15245 Method of covering the bottom surface in a gas cavern. 
Sebald, F.X.; Hagemann, H.D. (to Deutsche Texaco Aktiengesells- 
chaft). US Patent 4,109,471. 29 Aug 1978. Priority date 6 Sep 1975, 
German, Federal Republic of (F.R. Germany). 4p. 

A method is disclosed for depositing a layer or carpet of 
bitumen in an underground cavern which has a water sump layer in 
the bottom, and which is used for storing gaseous hydrocarbons, 
whereby the deposited bitumen carpet minimizes the vaporization of 
the cavern water into the stored gaseous hydrocarbon. 


15246 Gas storage caverns in the salt formation of Epe. Cos- 
tinescu, A. (Ruhrgas A.G., Essen (Germany, F.R.)). Erdoel-Erdgas 
Z.; 94: No. 6, 200-208(Jun 1978). (In German). 

The first step in the design of the Epe natural gas storage 
cavities was the analysis of the geological data gathered during the 
drilling and mining operations. The salt back thickness, the separa- 
tion distances between the cavities and the cavity diameters, depths 
and pressures were defined in rock mechanical studies. On the basis 
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of these data, the limited extension and thickness of the salt deposit 
and the given well pattern, the caverns were optimized to maximize 
the spatial volumes with a view to maximum salt production and 
minimum gas storage cost. Refitting some of the wells for gas 
injection and withdrawal involved a number of problems, because 
the wells were originally designed for salt production only. Special 
equipment was needed to overcome the difficulties encountered. The 
gathering lines and most of the plant were designed for a working 
pressure of 200 bar. The operating experience gained since 1976 
confirms the predictions made in the design phase and withdrawal 
rates above 200000 m°/hr/cavity were feasible. The PVT behaviour 
of the gas stored was in line with the results of thermodynamic study 
made for the project. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 16357 


15247 (PB—278159) Oil shale research overview. Hook, C.O. 
(Cameron Engineers, Inc., Denver, CO (USA)). May 1977. Contract 
EPA-68-01-4337. 79p. NTIS PC A05/MF AO1. 

This paper is a compilation of some federally sponsored oil 
shale research, both current and recently completed. It lists 148 
programs. A breakdown of funding levels and number of projects in 
the areas of (1) general environmental research, (2) water research, 
(3) atmospheric research, (4) land and revegetation research, (5) 
health effects research, and (6) miscellaneous oil shale research is 
shown. Sections II through VII provide the interested reader with 
information on the funding level, purpose, and principal contact for 
projects identified in the six general categories listed previously. 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 


15248 Biogenic-chemical stratified lake model for the origin of oil 
shale of the Green River Formation: alternative to the Playa-lake 
model, Desborough, G.A. (Geological Survey, Denver, CO). Geol. 
Soc. Am., Bull.; 89: No. 7, 961-971(Jul 1978). 

A model is proposed which involves biogenic Mg enrich- 
ment, a stratified lake environment, and authigenic growth of miner- 
als that led to the development of oil shale in the lacustrine Green 
River Formation. The chemistry and mineralogy of Ca—Mg—fe 
carbonates and other minerals in oil shale are consistent with an 
authigenic origin. The higher content of magnesium with respect to 
calcium in kerogen-rich rocks is probably due to the preferential 
concentration of magnesium with respect to calcium by blue-green 
algae whose remains released these cations after accumulation on the 
lake bottom. These elements were available for incorporation in 
Ca—Mg—Fe carbonates which crystallized in lake-bottom muds, 
while degradation of admixed algal material led to the development 
of kerogen. In modern lacustrine environments, primary and second- 
ary Ca—Mg—Fe carbonate development and stability in terms of 
geologic time are consistent with authigenic development of the 
Ca—Mg—Fe carbonates present in Green River Formation oil 
shale. Iron is a significant component of these rhombohedral carbon- 
ate assemblages in oil shale, and thus it limits interpretations of origin 
of oil shale in the context of CaCO3—MgCO3 equilibria. The 
variable composition and variety of Ca—Mg—Fe carbonates in oil 
shale also prohibits interpretations in terms of CaCO—MgCO3 equi- 
librium diagrams. Greater amounts of mineral matter in time-strati- 
graphic intervals in the depositional center of the Piceance Creek 
basin, compared with the basin margins, suggest strongly that authi- 
genic mineral development is more important than detrital accumu- 
lation of minerals in the richer oil-shale sequences. 


15249 Subsurface environmental facies and reservoir relation- 
ships of the mcmurray oil sands, northeastern alberta. Nelson, H.W.; 
Glaister, R.P. (Imp Oil Ltd, Calgary, Alberta). Bull. Can. Pet. Geol.; 
26: No. 2, 177-207(Jun 1978). 

Analyses of cores and wireline logs from 28 wells within an 
eight-township area demonstrate that the Lower Cretaceous 
McMurray Formation consists of three fundamental progradational 
depositional units bounded by time-stratigraphic markers. The reser- 
voir quality and continuity of the oil-bearing sands are intimately 
related to the environmental facies. Statistical analyses show the 
distributary-type sands are coarser-grained, thicker-bedded, and 
have a lower percentage of muddy matrix and higher oil saturations 
than any of the other identified facies types. Petrographic and X-ray 
analyses reveal that the McMurray oil sands in the Athabasca area 
have a grain-and-matrix composition that is significantly different 
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from those in the Cretaceous sands of the Cold Lake and Peace 
River heavy-oil areas. 2 refs. 


15250 Sedimentology of a saline closed basin: the Wilkins Peak 
member, Green River formation (eocene) Wyoming. Smoot, J.P. Balti- 
more; Johns Hopkins Univ. (1978). 331p. University Microfilms 
Order No. 78-11,799. 

Thesis (Ph. D.). 

The Wilkins Peak Member of the Green River Formation 
formed in the Bridger Basin in SW Wyoming, which is a broad flat- 
bottomed closed-basin surrounded by steep mountain ranges. These 
deposits were studied to determine the sedimentary processes which 
operated during their accumulation and to determine the origin of 
the “primary” dolomite micrite sediments which makes the bulk of 
them. The carbonate sediments of the Wilkins Peak are mostly fine 
sand- to silt-sized dolomite peloidal intraclasts found in traction- 
deposited bed forms. These intraclasts are thought to have formed 
by the disintegration of three basic kinds of syndepositional precipi- 
tates: (1) dense dolomite surface crusts formed on the evaporative 
mudflat, (2) mound-shaped travertine tufa precipitated along spring- 
fed streams, and (3) caliche crusts and cements formed in the alluvial 
fans. The consequences of this study are: (1) it provides a mechanism 
of lacustrine carbonate production without a standing lake, (2) it 
shows that hard, carbonate crusts, which are very abundant in some 
lake basins, can provide fine-grained sediment, and (3) a large 
accumulation of “primary” dolomite can be made by the erosion of 
syndepositional crusts. 


OIL PRODUCTION, RECOVERY, AND REFINING 


IN SITU METHODS, TRUE AND MODIFIED 


15251 Low-temperature oxidation method for the recovery of 
heavy oils and bitumen. Cram, P.J.; Redford, D.A. (to Texaco 
Exploration Canada Ltd.). US Patent 4,114,690. 19 Sep 1978. Filed 
date 6 Jun 1977. 8p. 

An improved method is disclosed for the recovery of heavy 
oils and bitumen from subterranean formations by the injection 
thereinto of a mixture of an oxygen-containing gas and steam in 
which the ratio of free oxygen in the gas to steam is in the range of 
0.03 to 0.13 MSCF/bbIl. 


15252 Method for controlling sand in thermal recovery of oil 
from tar sands. Payton, J.T. (to Texaco Inc.). US Patent 4,114,691. 
19 Sep 1978. Filed date 14 Oct 1977. 8p. 

A method is disclosed for producing oil from a subterranean 
reservoir of tar sands as unconsolidated oil bearing sands. The 
method comprises basically (1) setting a screen in an open hole, the 
screen being large enough to pass a majority of the formation sand 
and small enough to retain a packing material, (2) running a wash 
pipe through the screen for connecting to a lateral nozzle in a hole in 
the bottom of the screen for washing out a cavity around the screen, 
(3) dropping a weight down the wash pipe for breaking off the 
nozzle for enlarging the screen bottom opening and (4) ejecting a 
consolidating gravel packing material through the large bottom 
opening for forming a consolidated gravel pack around the screen 
for primary production, or (5) agglomerating the gravel pack with 
chemicals as with resins, plastics, or jelly for secondary recovery 
production. 


15253 Systems for producing bitumen from tar sands. Payton, 
J.T. (to Texaco Inc.). US Patent 4,114,687. 19 Sep 1978. Filed date 
14 Oct 1977. 6p. 

A system for producing bitumen from unconsolidated tar 
sands in an open well includes a screen positioned in the well large 
enough to pass a majority of the formation sand and small enough to 
retain a gravel packing material, a pair of high pressure fluid lateral 
nozzles fracturably fastened in the bottom of the screen, a wash pipe 
extending down into the screen for detachably connecting to the 
nozzles and for washing out a cavity in the tar sand formation, a ball 
weight for dropping down the wash pipe for knocking the nozzles 
out of the bottom of the screen for allowing a consolidated gravel 
pack material to emerge from the screen bottom and form the gravel 
pack on the screen, and the wash pipe being replaceable with a 
production tube packed off at the screen mid point for allowing hot 
aqueous fluids to flow from a screen annulus formed between the 
production tube and the screen into the cavity for producing oil. 


15254 System and apparatus for extracting oil and the like from 
tar sands in situ. Adamson, J.S. US Patent 4,109,715. 29 Aug 1978. 
Priority date 5 Dec 1975, Canada. 10p. 

The method includes circulating steam, solvent or fluids 
through a material such as sand while constantly agitating the 
material to scrub and wash entrained substances such as oil, bitumen 
or the like free whereupon the substances are carried back to the 
surface. A vibrating probe assembly is utilized which is highly 
maneuverable and which fluidizes the sand immediately surrounding 
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same thus facilitating the movement of the probe and assisting in the 
scrubbing and separating action of the solvents or steam upon the 
sand. The probe includes means for extending same into the sand to 
the bottom of a well bore so that the vibration in conjunction with 
the probe configuration moves the probe through the sand in a 
horizontal plane or, if desired, up and down at an angle from the 
horizontal. The voids remaining in the clean sand are filled with 
water so that the probe floats on the surface of the water. The 
substances which have been separated from the sand normally float 
on the water to the well bore and thence may be elevated to the 
surface by the pressure of the steam, solvent or fluid circulation. 


15255 Process for recovering carbonaceous values from post in 
situ oil shale retorting. Cha, C.Y. (to Occidental Oil Shale). US 
Patent 4,105,072. 8 Aug 1978. Filed date 27 Jan 1977. 22p. 

In a process for recovering liquid and gaseous products from 
an in situ oil shale retort containing a fragmented permeable mass of 
particles containing oil shale, a heated zone is established in an oa 
portion of the fragmented mass. For a period of normal — 
operation, an oxygen containing gas is introduced to the fragment 
mass on the trailing side of the heated zone at a sufficient rate for 
advancing the heated zone downwardly through the fragmented 
mass and liquid products and a relatively lean off containing 
gaseous products are withdrawn from the bottom of the retort. 
Thereafter, for a period of post-retorting operation, the introduction 
of gas to the fragmented mass is reduced to a rate such that a 
relatively rich off gas is withdrawn from the retort. The rich 
withdrawn off gas preferably has a heating value of at least about 75 
Btu/scf. The reduced rate of introduction includes substantial clos- 
ing of an end of the retort or introduction of gas at a rate less than 
about 10% of the rate of introduction of gas to the retort during 
normal retorting operation. Relatively rich off gas from post-retort- 
ing operation is preferably withdrawn from the top of the retort and 
can be used for igniting another retort or for sustaining a secondary 
combustion zone in a second retort. 


15256 Combustion rates for oil shale carbonaceous residue. 
Dockter, L.; Turner, T.F. (Laramie Energy Research Center, WY). 
In Situ; 2: No. 3, 197-215(1978). 

The combustion rate of the residual carbon remaining in 
retorted oil shale was investigated using oil shale core samples. 
Laboratory data indicate the combustion front penetration rate is 
proportional to the square root of time and increases linearly with 
the square root of the sweep gas oxygen concentration, implying an 
ash layer diffusion control mechanism. Equations are presen 
relating the residual carbon combustion rate to shale richness and the 
oxygen concentration in the sweep gas. 


15257 Experimental work on oil shale at Lawrence Livermore 
Laboratory and predictions of retorting characteristics of oil shales. 
Rothman, A.J.; Lewis, A-E. (Univ of Calif, Lawrence Livermore ~ 
Lab). Isr. J. Technol.; 15: No. 4-5, 273-282(1977). 

An experimental program is being carried out to advance oil- 
shale retorting technology. This paper summarizes some results of 
laboratory and pilot retorting and gives the reactions of oil-shale 
char with gases. A computer model of the retorting process has been 
compared with retort experiments and has been used to predict in 
situ retorts under various operating conditions. Finally, the results of 
a retort using Negev (Israel) oil shale are compared with those using 
Colorado oil shale. Two "modified in situ” methods of pyrolyzing 
kerogen in oil shale are described: “combustion retorting” and “hot 
gas retorting”. 12 refs. 


SURFACE METHODS 


15258 Processes including the production of non-congealing shale 
oil from oil shales. Morrell, J.C. US Patent 4,105,536. 8 Aug 1978. 
Filed date 18 Feb 1977. 16p. 

Oil shale is partially dehydrated prior to retorting. Both the 
dehydrating and retorting steps are carried out by heat treatment in 
rotating horizontal cylindrical vessels heated by indirect heat ex- 
change with hot gas. The vapors withdrawn from the retorting ~—- 
are fractionated to yield products including a heavy conversion oi 


15259 System for handling the underflow from a primary separa- 
tion vessel in the tar sand hot water process. McQuitty, S. (to Minister 
of Energy, Mines and Resources). US Patent 4,105,537. 8 Aug 1978. 
Filed date 7 Mar 1977. 6p. 

For operating control and safety, a variable-speed close- 
coupled pump is direct connected to the underflow of the primary 
separation vessel (PSV). The desired discharge density of the PSV is 
70—80% solids in order to minimize bitumen losses. For a 
pumping system, the pump discharge density should be less than 
65% solids to avoid settling out of the solids in the downstream 
conduit. Therefore it is necessary to dilute the PSV underflow 
before it reaches the pump. Secondary flotation tailings, a dilute 
stream containing a high proportion of fine solids, is used for this 
purpose. The solids content of the PSV underflow is monitored by 
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one of two alternative systems: a torque recorder on the PSV rake 
shaft or a density gage on the PSV underflow conduit. The former is 
used when the PSV is being fed low fines tar sand, the latter when it 
is treating high fines tar sand. The close-coupled pump speed is 
adjusted relative to the solids content measurement to keep it at the 
desired 70—80% level. The density of the stream at the pump 
discharge is also monitored and the measurement is used to control 
the amount of secondary flotation tailings added. By the use of the 
controlled-speed, close-coupled = , a closed system for control- 
ling underflow density is provided. By using secondary tailings as 
diluent, water requirements for the process are reduced and a 
—— mixture is provided from which the solids do not readily 
settle out. 


REFINING 
REFER ALSO TO CITATION(S) 15012 


DIRECT USES AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 15027 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 17085 


NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 16357, 16639 


RESERVES 


15260 (USGS-OFR—77-821) Geochemical and mineralogical 
studies of a south Texas roll front uranium deposit. Goldhaber, M.B.; 
Reynolds, R.L. (Geological Survey, Reston, VA (USA)). 1977. 37p. 
Geological Survey, Reston, VA. 

Core samples from a roll-front uranium deposit in south Texas 
have been analyzed for iron sulfide content and mineralogy, organic 
carbon content and the abundance of carbonate, iron, manganese and 
titanium. Sulfide occurs almost exclusively as the iron disulfides 
pyrite and marcasite, in concentrations as high as 2 percent of the 
coarse (> 62 ym) fraction. Marcasite is particularly abundant rela- 
tive to pyrite in the vicinity of the po! front. Because marcasite 
precipitation requires acidic pH’s and the most likely mechanism for 
generating a low pH is oxidation of preore sulfide, it is argued that 
marcasite formation is, at least in part, related to roll-font develop- 
ment. Organic carbon analyses from various representative parts of 
the deposit are uniformly low (< 0.1% C). This is taken to imply 
that sulfate reducing bacteria were not involved in either initial 
sulfidation of the host rock or during later sulfidization that was 
related to the ore-forming episode. Carbonate minerals, such as 
calcite, are quite abundant, but appear to have formed after the ore. 
The overall abundance of iron apparently is not systmatically related 
to position with respect to the roll front, whereas manganese prob- 
ably is concentrated near the redox interface. Titanium like iron does 
not show a systematic relationship to position about the roll. Howev- 
er, titanium is systematically more abunant in the fine fraction (< 62 
pm) relative to the coarse fraction with distance downdip. This 
reflects a progressively more intense alteration of precursor iron 
titanium oxide minerals to fine-grained TiOz. 


16261 (USGS-OFR—78-76) Comments on classification of ura- 
nium resources. Masters, C.D. (Geological Survey, Reston, VA 
(USA). 1978. 8p. US Dept. of Interior, Geological Beco Reston, 


Portions of document are illegible. 

It is recommended that DOE abandon its system of classifica- 
tion and that DOE and DOI devise operational definitions for 
uranium resources reporting that are consistent with the conceptual 
classification system reported in USGS Bulletin 1450-A. (DLC) 


15262 Huronian polar wander and paleomagnetism of the Thessa- 
lon volcanics. Symons, D.T.A.; O'Leary, R.J. (Univ of Windsor, 
Ont). Can. J. Earth Sci.; 18: No. 7, 1141-1150(Jul 1978). 

The Thessalon basalts outcrop in Ontario on the north shore 
of Lake Huron near the base of the Huronian Supergroup in the 
Southern tectonic province. Existing North American Paleoaphe- 
bian paleomagnetic data are critically evaluated and a conservative 
apparent polar wander path drawn. The Thessalon volcanics were 
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extruded at a middle paleolatitude of 35°indicating that the contem- 
poraneous Blind River-Elliot Lake uranium deposits were formed in 
a warm temperate climate. 51 refs. 


15263 Australian uranium reserves. II. Their influence on world 
energy crisis. Anon. Aust. Min.; 70: No. 5, 18-19, 21(May 1978). 

The article surveys d its and reserves in Queensland, 
North and Western Australia. 15 refs. 


15264 World uranium resources. Grenon, M. Rev. Energ.; 29: 
No. 303, 196-204(Apr 1978). (In French). 

The question of the amounts of uranium resources and re- 
serves available to meet the world’s programs of nuclear develop- 
ment is considered. Rough estimates suggest that at the very best 
there will be just enough uranium to meet demands until the end of 
the century. This means that the long — supply ig ee for 
uranium are relatively less good than those for oil. In fact, the 
situations are not comparable. The search for uranium is just begin- 
ning while oil is more than a century old. Moreover, the majority of 
experts and geologists are convinced that there is still a lot of 
uranium in the earth and that just like for coal there is a major 
“potential behind the potential”. 


15265 Uranium and vanadium resources in the Moab 1°*2° quad- 
rangle, Utah and Colorado. Butler, A.P. Jr.; Fischer, R.P. Washing- 
ton, DC; Geological Survey (1978). 22p. 

The Moab quadrangle, Utah and Colorado, includes highly 
productive uranium and uranium-vanadium deposits and has a sig- 
nificant resource | pees This report summarizes the geology of 
the area, and briefly describes the habits of the uranium and vanadi- 
um deposits. An appraisal is made of the uranium and vanadium 
resources of the area, and suggestions are made for prospecting 
several of the more favorable parts of the area. 30 refs. 


15266 Colorado energy resources handbook. Volume 3. Uranium. 
Morse, J.G.; Curtin, M.S. Golden, CO; Colorado School of Mines 
(1977). 73p. $6.00. 

Current and factual data on the uranium resources of the state 
of Colorado are presented. Data are also included on the technologi- 
cal, environmental, and socio-economic impacts associated with the 
uranium industry in Colorado. (BLM) 


EXPLORATION 
REFER ALSO TO CITATION(S) 17090 


15267 (DEMO—77/1G) Radiometric survey by car-borne scin- 
tillometer in the Khalkidhiki peninsula. II. Preliminary report. Stayro- 
eo 1.D.; Manolarake, S.G.; S le, N.S. (Democritus Nuclear 
esearch Center, Athens (Greece)). 1977. 7lp. (In Greek). Dep. 
NTIS (US Sales Only), PC A04/MF AOI. 
The present report deals with the preliminary results from 
June 1976 to October 1976 of the car-borne scintillometer survey of 
the Khalkidhiki peninsula, by the Uranium Prospecting Department 
of the Greek Atomic Energy Commission. gx anomalies were 
discovered in various geological formations giving 300-900 c/s (3 to 
7 times the background radiation) and with a content of 5,2 to 69 g/ 
ton U. Among them, the anomaly No. 20 shows some interestic 
geological problems (radioactive sand with monazite) still under 
study. It is concluded that the discovered anomalies are in the SM” 
Massif and most of them in acidic eruptive rocks. 


15268 (GJBX—117(78)(Vol.1)) Aerial radiometric and magnetic 
survey, Reno national topographic map, Nevada. Volume 1. (Geodata 
International, Inc., Dallas, TX (USA)). 1978. Contract EY-77-C-13- 
1678. 180p. Dep. NTIS, PC E11/MF E11. 

The Reno Map Sheet covers part of western Nevada between 
latitudes 39° and 40° north and longitudes 118° and 120° west. The 
area includes parts of Churchill, Mineral, Nye, Douglas, Lyon, 
Storey and Washoe counties. The area is located within the limits of 
the Basin and Range Physiographic Province but borders the Sierra 
Nevada immediately to its west. The eastern half of the Reno Map 
Sheet is dominated by the Carson Sink. The western half of the map 
sheet contains a greater number of ranges. The basin areas are less 
extensive. In the western half of the map sheet Mesozoic aged 
metamorphic rocks occur as isolated outcrops surrounded by Ceno- 
zoic deposits or Cretaceous plutonic rocks. Metamorphism of the 
volcanic and sedimentary rocks occurred pe to and during the 

lutonic intrusions. Extensive preys of southern Washoe and 

torey counties are covered by Late Pleistocene and Recent alluvial 
deposits and alluvial fans. In the eastern half of the map sheet the 
peripheral mountain ranges are underlain by Cenozoic volcanic and 
sedimentary rocks. Mesozoic rocks of Triassic to Middle Jurassic 
age occur throughout the mountain ranges. The narrower eastern 
valleys are underlain by Quaternary alluvial and lacustrine deposits 
which are approximately contemporaneous with the Pleistocene 





APRIL 15, 1979 


aged deposits of Lake Lahontan which formerly occupied the 
Carson Sink. Much of the present day topography of the basins and 
ranges is a result of intermittent Cenozoic structural deformation 
which continues to the present. The major uranium ore occurrences 
are in Storey and Washoe counties and are closely associated with 
the Cenozoic volcanic or volcano-sedimentary rocks. In the Red 
Rock Canyon area and in Churchill County uranium concentration 
is specifically related to lignitic shale or lignite occurrences. 


15269 (GJBX—117(78)(Vol.2)) Aerial radiometric and magnetic 
survey: Reno National Topographic Map, Nevada. (Geodata Interna- 
tional, Inc., Dallas, TX (USA)). 1978. Contract EY-77-C-13-1678. 
155p. Dep. NTIS, PC A08/MF AO1. 

This volume contains the following data on the Reno Nation- 
al Topographic Map area: geologic base map, flight base map, 
anomaly maps, and radiometric multiple-parameter stacked profiles. 
(LK) 


15270 (GJBX—118(78)(Vol.1)) Aerial radiometric and magnetic 
survey. Brownsville/McAllen national topographic map, Texas Gulf 
Coast. Volume 1. (Geodata International, Inc., Dallas, TX (USA)). 
1978. Contract EY-77-C-13-1678. 124p. Dep. NTIS, PC AE11/MF 
Ell. 

The McAllen/Brownsville NTMS report consists of two 
volumes with Volume 1 giving the description of the program and 
results. Volume 2 presents the flight line profile data and statistical 
analysis results. The two quads were combined because the en- 
croachment of the Gulf of Mexico into the Brownsville Quad makes 
this a very small area on a stand alone basis. In addition, the geologic 
types are similarly identified so that the statistical analyses applied 
are valid. The McAllen-Brownsville sheet shows the surficial geolo- 
gy for the region north of the Rio Grande River between latitudes 
25°45’ and 27°00’ north and longitudes 97°00’ and 99°30’ west. The 
Tertiary and Quaternary aged sediments are part of the coastal plain 
of the Gulf Coast Geosyncline. The Cenozoic strata crop-out in sub- 
parallel belts which are progressively younger seaward. The most 
extensive surface area of Tertiary sediment is represented by the 
Pliocene Goliad Formation. The Quaternary deposits are relatively 
thin sheets over the Goliad. To the west the Miocene and Eocene 
deposits crop-out. The most significant uraniferous source areas are 
thought to be located in these older Tertiary sediments and volcani- 
clastics. Uranium mineralization is often associated with soil forming 
processes, especially, calcic/caliche horizons and carbonate deposi- 
tion. 


15271 (GJBX—118(78)(Vol.2)) Aerial radiometric and magnetic 
survey: Brownsville/McAllen National Topograhic Map, Texas Gulf 
Coast. (Geodata International, Inc., Dallas, TX (USA)). 1978. Con- 
tract EY-77-C-13-1678. 146p. Dep. NTIS, PC AO7/MF A011. 

The following data on Brownsville/McAllen National Topo- 
graphic Map area of the Texas Gulf Coast are given: geologic base 
map, flight base map, anomaly maps, and radiometric multiple- 
parameter stacked profiles. (LK) 


15272 (GJBX—121(78)(Vol.2)) Nure aerial gamma-ray a mag- 
netic reconnaissance survey: NE Washington area, Spokane NL 11-2 
Quadrangle. (LKB Resources, Inc., Huntingdon Valley, PA (USA)). 
Sep 1978. Contract EY-76-C-13-1664. 295p. Dep. NTIS, PC A13/ 
MF AOl. 

Volume II contains the following data on the Washington- 
Spokane NL 11-2 quadrangle: geologic base map, flight path map, 
anomaly maps (U, Th, K, UlTh, UIK, ThlK), radiometric multiple- 
parameter stacked profiles, magnetic and ancillary stacked profile 
data, and statistical data. (LK) 


15273 (GJBX—127(78)Vol.2)CORDOVA) Nure aerial gamma- 
ray and magnetic reconnaissance survey: Chugach/Yakutat area, 
Alaska, Cordova Quadrangle. (LKB Resources, Inc., Huntingdon 
Valley, PA (USA)). Oct 1978. Contract EY-76-C-13-1664. 129p. 
Dep. NTIS, PC A07/MF AOI. 

This volume contains the following data on Cordova, Alaska: 
eologic base map, flight path map, anomaly maps (U, Th, K, UITh, 
IK, ThiK), radiometric multiple-parameter stacked profiles, mag- 

netic and ancillary stacked profile data, and statistical data. (LK) 


15274 (GJBX—127(78)(Vol.2)VALDEZ) Nure aerial gamma- 
ray and magnetic reconnaissance survey: Chugach/Yakutat area, 
Alaska, Valdez Quadrangle. (LKB Resources, Inc., Huntingdon 
Valley, PA (USA)). Oct 1978. Contract EY-76-C-13-1664. 127p. 
Dep. NTIS, PC A07/MF AOl. 
This volume contains the following data for Valdez, Alaska: 
ea base map, flight path, anomaly maps (U, Th, K, UITh, UIK, 
IK), radiometric multiple-parameter stacked profiles, magnetic 
and ancillary stacked profile data, and statistical data. (LK) 


15275 (GJBX—133(78)(Vol.1)) Aerial radiometric and magnetic 
reconnaissance survey of Baltimore, Washington, and Richmond quad- 
rangles. Final Report. Volume 1. Instrumentation and methods. (Texas 
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Instruments, Inc., Dallas (USA)). Sep 1978. Contract EY-76-C-13- 
1664. 77p. Dep. NTIS, PC E06/MF E06. 

Instrumentation and methods used for a DOE-sponsored 
high-sensitivity, aerial gamma-ray spectrometer and magnetometer 
survey of the Baltimore, Washington, and Richmond NTMS, 
1:250,000 scale quadrangles are described. The objective of the work 
was to define areas showing surface indications of a generally higher 
uranium content where detailed exploration of uranium would most 
likely be successful. A DC-3 aircraft equipped with a gamma-ray 
spectrometer using nine large-volume Nal detectors, two 400-chan- 
nel analyzers, and ancillary geophysical and electronic equipment 
was used. The system was calibrated using DOE calibration facilities 
at Grand Junction, Colorado, and Lake Mead, Arizona. Gamma-ray 
spectrometric data were processed to correct for variations in atmos- 
pheric, flight, and instrumental conditions and were statistically 
evaluated to remove the effects of surface geologic variations. The 
resulting first-priority uranium anomalies (showing simultaneously 
valid eU, eU/eTh, and eU/K anomalies) were interpreted to evalu- 
ate their possible origin and significance. Results of the interpreta- 
tion, along with significance factor profile maps, stacked profiles, 
histograms, and statistical summary tables, are presented in te 
individual quadrangle reports issued as Volumes 2-A through 2-C of 
this final report. It is concluded that, although the probability of 
finding large economic uranium deposits (as judged by today’s 
standards) is not considered great based on present known occur- 
rences, the strongest first-priority uranium anomalies deserve follow- 
up investigation to determine their cause and to evaluate further the 
uranium potential of the area. 


15276 (GJBX—133(78)(Vol.2-A)) Aerial radiometric and mag- 
netic reconnaissance survey of Baltimore, Washington, and Richmond 
Quadrangles: Baltimore Quadrangle. (Texas Instruments, Inc., Dallas 
(USA)). Sep 1978. Contract EY-76-C-13-1664. 451p. Dep. NTIS, PC 
A20/MF AOl. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Baltimore Quadrangle, Penn- 
sylvania, Maryland and Virginia, are presented. Instrumentation and 
methods are described in Volume 1 of this final report. Statistical 
and geological analysis of the radiometric data revealed 15 uranium 
anomalies worthy of field checking as possible prospects. Three of 
the possible prospects are associated with the Triassic New Oxford 
Formation known to be uranium-bearing north of the survey area. 
Many of the other anomalies are suspect of being caused by un- 
mapped road or railroad fill or slightly uraniferous shale beds. 
However, the stronger ones should be field checked to verify their 
nature. 


15277 (GJBX—133(78)(Vol.2-B)) Aerial radiometric and mag- 
netic reconnaissance survey of Baltimore, Washington, and Richmond 
Quadrangles: Washington Quadrangle. (Texas Instruments, Inc., 
Dallas (USA)). Sep 1978. Contract EY-76-C-13-1664. 285p. Dep. 
NTIS, PC Al3/MF AOI1. 

The results of a high-sensitivity aerial gamma-ray spectrom- 
eter and magnetometer survey of the Washington Quadrangle, 
Maryland and Virginia, are presentd. Instrumentation and methods 
are described in Volume | of this final report. Statistical and geologi- 
cal analysis of the radiometric data revealed six uranium anomalies 
worthy of field checking as possible prospects. Four (1, 2, 7, and 8) 
are located over sediments that may have long-range future potential 
for low-grade sedimentary uranium deposits. In particular, anomalies 
1 and 8 are related to a unit (Triassic New Oxford Formation) 
known to contain uranium occurrences in Pennsylvania. One anom- 
aly (3) may be associated with vein-type mineralization in augen 
gneiss, and one (12) may be caused by vein-type or hydrothermal 
uranium associated with a north-south striking fault at the boundary 
between the Appalachian Highlands and the Coastal Plain physio- 
graphic provinces. 


15278 (KBS-TR—60) Preparations for site selection, bedrock- 
probing. Scherman, S. (Kaernbraenslesaekerhet, Stockholm 
(Sweden)). Jan 1978. Ca 200 p.p. (In Swedish). Dep. NTIS (US Sales 
Only), PC All/MF AOl. 

Bedrock investigations were performed during the years 1976 
and 1977 in order to evaluate the possibilities for disposal of radioac- 
tive waste in the crystalline bedrock of Sweden. The work com- 
prised mainly geological and structural surface mapping and evalua- 
tion of 5000 m of drillcore. Each core extended to a depth of about 
500 m, a possible storage level. Due to the importance of ground 
water movements, the chief emphasis in the study, both on and 
beneath the surface, was placed on the fracturing pattern and the 
mineralization on fracture surfaces. The investigated areas are dis- 
tributed along the south-east Swedish coust. These areas were 
chosen since they lie in the vicinty of two nuclear power stations, 
Forsmark and Oskarshamn, and they are composed of rock types 
commonly found in the crystalline bedrock of Sweden, that is 
granite (young and old) and gneiss, which do not have any future 
economic and/or mining interest. 
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15279 (USGS-OFR—77-669) Helium determinations as an ex- 

technique at the Ambrosia Lake uranium district, McKinley 

, New Mexico. Brady, B.T.; Rice, R.S. (Geological Survey, 

Washington, DC (USA)). 1977. 8p. Geological Survey, Washington, 
DC. 


Measurements of helium in soil gas, well water, and mine air 
were made from samples collected near a roll-type uranium deposit 
in the Ambrosia Lake district, N. Mex. Purpose of this survey was to 
evaluate the potential of helium detection as an exploration tech- 
— in an area of known uranium mineralization. High helium 
values, which locally exceeded the volumetric atmospheric helium 
level by 400 ppB, were measured from soil-gas samples collected 
during detailed sampling above Kerr-McGee Corporation's section 
30 mine (T. 14 N., R. 9 W). Small amounts of excess helium in soil 
gas and well water are easily detected, and may indicate the pres- 
ence of previously unknown uranium-enriched horizons. 


15280 (USGS-OFR—78-102) Determination of uranium in 
source rocks by using radium in Crystal Springs, Great Salt Lake area, 
Utah. Felmlee, J.K.; Cadigan, R.A. (Geological Survey, Washing- 
ton, DC (USA)). 1978. 3lp. Dept. of Interior, Geological Survey, 
Washington, DC 

Measurements of radium in 15 mineral springs in the Great 
Salt Lake area show that Crystal Springs, located on a fault border- 
ing the west edge of the Wasatch Range north of Brigham City, has 
the highest radium content, 220 pyg/1l. Other springs within 20 km 
west of the Wasatch Range have radium contents of 20 to 140 uyg/ 
1. The areal distribution of radium and other elements such as 
barium, iron, manganese, and copper, in water and chemical precipi- 
tates combined with the known geology indicates that these springs 
are associated with faults and possibly with hydrothermal mineral 
deposits in the fault systems. In this paper, the amount of U in source 
rock that would be required to produce the Ra in the water at 
Crystal Springs was calculated in order to determine whether the 
source rock may have a potential for U concentrations of economic 
interest. 


15261 Possible pitfalls in the search for uranium deposits using 
lake sediments and lake waters. Levinson, A.A.; Bland, C.J.; Parslow, 
G.R. (Univ of Calgary, Alberta). CIM Bull.; 71: No. 796, 59-62(Aug 
1978). 

The organic-rich sediments from the centers of Canadian 
lakes are a valuable sampling medium in the search for uranium. 
However, because of the young age of hydromorphically transport- 
ed uranium in these sediments, which must post-date the last period 
of glaciation, there has been insufficient time for the isotope ***Bi to 
reach equilibrium with its ancestor **U. This results in equivalent 
uranium (eU) values significantly lower than actual uranium values 

i by fluorometry or delayed neutron activation analysis. 
Radiometric (?"*Ra) analyses of 12 center-lake sediments from Sea- 
horse Lake, Saskatchewan illustrate the potential pitfalls which may 
be encountered using gamma-ray spectrometry, as only 3-8% of the 
actual uranium present in most of the samples would have been 
detected. 12 refs. 


15282 Uranium Exploration and Development Institute. Boulder, 
CO; Rocky Mountain Mineral Law Foundation (1976). 388p. (NP— 
23396). 

Individual abstracts were prepared for the thirteen papers 
im at the Uranium Exploration and Development Institute. 


15283 Methods of uranium exploration. Davis, J.F. (Rocky 
Mountain Energy Co., Denver). pp 6.1-6.14 of Uranium Exploration 
and Development Institute. Boulder, CO; Rocky Mountain Mineral 
Law Foundation (1976). 

The operating philosophies, strategies, and methodologies of 
uranium exploration are explained. (LK) 


15284 Uranium exploration and the fission of the permit system. 
McGee, B.E. (Cogswell, Chilson, Dominick, and Whitelaw, 
. pp 7.1-7.36 of Uranium Exploration and Development 

ulder, CO; Rocky Mountain Mineral Law Foundation 


The kinds of preliminary or threshold exploration permits 
an may be required at federal, state, or local level are discussed. 
K) 


MINING 
REFER ALSO TO CITATION(S) 14985 


15285 (77-CNA—400) Volume 4. Nuclear energy - the material 
constraints - the social constraints. (Canadian Nuclear Association, 
Toronto, Ontario). [nd]. vp. (CONF-7706126—P4). Available from 
Conadian Nuclear Association, Toronto. 


ERA VOL. 4, NO. 7 


From 17. Canadian Nuclear Association conference; Montre- 
al, Quebec, Canada (5 Jun 1977). 
Separate abstracts are included for individual papers. 


15286 (NUREG—0481) Final environmental statement related 
to the Wyoming Mineral Corporation Irigaray uranium solution 
mining project (Johnson County, Wyoming). (Nuclear Regulatory 
— Washington, DC (USA)). Sep 1978. 270p. 1S, PC 
Al2. 
The Irigaray project consists of soluticn mining (in situ leach- 
ing) operations involving uranium ore d its in Johnson County, 
yoming. Solution mining activities will include a processing facili- 
ty with an annual production of 500,000 Ib of UsOs from up to 50 
acres of well fields through the initial license authorization. The 
Irigaray project has an estimated lifetime of up to 10 to 20 years with 
known ore deposits and the current level of solution mining technol- 
ogy. The site is mostly used as grazing land for cattle and sheep. 
Initiation of the Irigaray Fay would result in the temporary 
removal from grazing and the disturbance of approximately 60 acres 
during operation as proposed by the staff. All disturbed surface areas 
will be reclaimed and returned to their original use. Approximately 
1.2 x 10° m* of water will be withdrawn from the ore zone aquifer. 
43 figs, 52 tables. 


15287 Method of treating formation to remove ammonium ions 
without ility. Foster, W.R.; Snavely, E.S. Jr. (to 
Mobil Oil Corp.). US Patent 4,114,693. 19 Sep 1978. Filed date 15 
Aug 1977. 4p. 

A method is disclosed for treating a subterranean formation 
which has undergone an in situ leaching operation which utilized an 
ammonium carbonate and/or bicarbonate lixiviant. In such a leach 
operation, ammonium ions will absorb into the clay in the formation 
and will present a threat of contamination to any ground waters that 
may be present in the formation. The present method involves 
flushing the formation with a strong, alkaline solution, e.g., sodium 
or calcium hydroxide, to convert the ammonium ions to ammonia 
which is easily carried from the formation by the alkaline solution. 
The alkaline solution is modified by adding a monovalent metal salt, 
e.g., sodium chloride, which prevents the clay from swelling which 
decreases the permeability of the formation. After substantially all of 
the ammonium ions are removed, the formation is then flushed with 
water to remove any alkaline solution which may remain in the 
formation. 


15288 Uranium mining claim. Moran, R.L.; Ebner, D.G. (Lohf 
and Barnhill, Denver). pp 2.1-2.22 of Uranium Exploration and 
Development Institute. Boulder, CO; Rocky Mountain Mineral Law 
Foundation (1976). 

An attempt is made to analyze the several component parts 
entering into the completed location, with attention to the several 
variants which, in breach or observance, may produce consequence 
of material significance. Considered are availability of the land, 
discovery, description of the claim, claim monuments, and the loca- 
tion certificate. 


15289 Title to properties. Crouch, K.M. (Gorsuch, 
Kirgis, Campbell, Walker and Grover, Denver). pp 5.1-5.29 of 
Uranium Exploration and Development Institute. Boulder, CO; 
Rocky Mountain Mineral Law Foundation (1976). 

The requirements of the law which must be met in order to 
create title to an unpatented mining claim and the procedures which 
should be followed when an attempt is made to determine the title to 
the claim is acceptable are reviewed. (LK) 


15290 Appropriation System: water rights in the western United 
States; water pollution problems peculiar to the uranium industry. 
Worcester, T.E. (Dawson, Nagel, Sherman, and Howard, Denver). 
pp 9.1-9.15 of Uranium Exploration and Development Institute. 
Boulder, CO; Rocky Mountain Mineral Law Foundation (1976). 

The legal framework surrounding water rights acquisition 
and usage in the western United States and the steps which should 
be taken in analyzing potential sources of water are dealt with. Some 
of the applicable water pollution control laws and regulations are 
discussed briefly. (LK) 


15291 Uranium: production methods and economic consider- 
ations. Lootens, D.J. (Dames and Moore, Park Ridge, IL). pp 10.1- 
10.28 of Uranium Exploration and Development Institute. Boulder, 
CO; Rocky Mountain Mineral Law Foundation (1976). 

Basic mining concepts, and basic processing techniques, oper- 
ating costs, and capital costs are discussed. The recovery of uranium 
as a by-product of copper mining and phosphate mining is consid- 
ered. (LK) 


15292 Federal and state permits required to open a new uranium 
mine with comments on uranium development on Indian reservations. 
Root, T.E. (Energy Fuels Corp., Denver); Whisler, J.S. pp 11.1- 
11.39 of Uranium Exploration and Development Institute. Boulder, 
CO; Rocky Mountain Mineral Law Foundation (1976). 
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Three federally related problems are discussed: the environ- 
mental impact statement, water discharge permits, and access. A 
cookbook approach to the permitting process is given as it exists in 
Wyoming, Utah, New Mexico, and Arizona. The question of juris- 
diction is dealt with by using a case study approach to illustrate how 
jurisdiction bears on uranium development on Indian reservations. 
(LK) 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 14985, 15291 


15293 Recovery of uranium from carbonate leach solutions. Nar- 
ayan, K.; Pick, R.D. (to Atlantic Richfield Co.). US Patent 
4,092,399. 30 May 1978. Filed date 1 Dec 1976. 4p. 

The present invention relates to the recovery of uranium from 
carbonate leach solutions. More particularly, it relates to the recov- 
ery of uranium from ammonium carbonate leach soluticns having 
molybdenum as an impurity. 


15294 Process for producing uranium oxide rich compositions 
from uranium hexafluoride. DeHollander, W.R.; Fenimore, C.P. (to 
General Electric Co.). US Patent 4,090,976. 23 May 1978. Filed date 
3 Mar 1976. 20p. 

Conversion of gaseous uranium hexafluoride to a uranium 
dioxide rich composition in the presence of an active flame in a 
reactor defining a reaction zone is achieved by separately introduc- 
ing a first gaseous reactant comprising a mixture of uranium hexa- 
fluoride and a reducing carrier gas, and a second gaseous reactant 
comprising an oxygen-containing gas. The reactants are separated by 
a shielding gas as they are introduced to the reaction zone. The 
shielding gas temporarily separates the gaseous reactants and tempo- 
rarily prevents substantial mixing and reacting of the gaseous reac- 
tants. The flame occurring in the reaction zone is maintained away 
from contact with the inlet introducing the mixture to the reaction 
zone. After suitable treatment, the uranium dioxide rich composition 
is capable of being fabricated into bodies of desired configuration for 
loading into nuclear fuel rods. Alternatively, an oxygen-containing 
gas as a third gaseous reactant is introduced when the uranium 
hexafluoride conversion to the uranium dioxide rich composition is 
substantially complete. This results in oxidizing the uranium dioxide 
rich composition to a higher oxide of uranium with conversion of 
any residual reducing gas to its oxidized form. 


15295 Permits required to open a uranium mill. Shaw, J.W. 
(Rocky Mountain Energy Co., Denver). pp 12.1-12.3 of Uranium 
Exploration and Development Institute. Boulder, CO; Rocky Moun- 
tain Mineral Law Foundation (1976). 

The types of permits which are required, the processes for 
obtaining the key permits, and some of the current problems in the 
general permitting or licensing process are discussed. (LK) 


15296 Uranium ore purchase and custom milling agreements. 
Dolan, B.T. (Davis, Graham, and Stubbs, Denver). pp 13.1-13.61 of 
Uranium Exploration and Development Institute. Boulder, CO; 
Rocky Mountain Mineral Law Foundation (1976). 

Important considerations involved in structuring agreements 
for ore sale or other disposition are discussed. Payment provisions in 
ore purchase agreements and custom milling agreement provisions 
are considered. Proposed forms of Ore Purchase Agreement and 
Custom Milling Agreement are included as appendices. (LK) 


ENRICHMENT 


15297 Uranium enrichment apparatus having a cascade of sepa- 
rating stages in a single unit. Wenzel, W. (to NUSTEP Trenndusen 
Entwicklungsund Patentverwertungsgesellschaft mbH and Co.). US 
Patent 4,093,436. 6 Jun 1978. Priority date 23 Sep 1975, German, 
Federal Republic of (F.R. Germany). 6p. 

An uranium-separating apparatus having a cascade of separat- 
ing stages disposed in a single unit comprises an upright column with 
a bottom portion, intermediate portion and top portion, subdivided 
by partitions into sectors. The separating elements of each stage are 
disposed in a respective sector and the cooling heat exchangers are 
located below the respective chambers while an array of compres- 
sors can be provided below these heat exchangers. 


15298 Ion exchange apparatus for uranium technology. Miyake, 
T.; Seko, M.; Takeda, K.; Ikeda, A.; Imamura, K. (to Asahi Kasei 
Kogyo Kabushiki Kaisha). US Patent 4,092,398. 30 May 1978. Prior- 
ity date 6 Jun 1975, Japan. 12p. 

An anion exchange column, containing anion exchange resin 
particles with uniform degree of sphericity, restricted average diam- 
eter and uniform particle size distribution and having devices for 
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flowing a liquid uniformly, is suitably used for uranium technology, 
especially for separation of uranium isotopes. 


GASEOUS DIFFUSION 


15299 (JAERI-M—7344) Economic evaluation of the gaseous 
diffusion on uranium enrichment. Naruse, Y.; Yoshida, H.; Fujine, S.; 
Aochi, T.; Higashi, K. (Ja Atomic wo! Research Inst., 
Tokyo). Nov 1977. 203p. (In Japanese). Dep. S (US Sales Only), 
PC A10/MF AO1. 

A gaseous diffusion plant is a large mek system, — 
is composed of about a thousand stages in cascade and other su 
facilities even to obtain the po ed enriched uranium for L Pro 
design and construct such a reliable, versatile, economical plant, it is 
necessary to know the process characteristics and to make a techno- 
economic evaluation of the enrichment F ere A cascade optimiz- 
ation and a conceptual design of the diffusion plant are described, 
and the cost evaluation formulae based the 1970-1972 cost level in 
Japan are given. In parametric case studies with the economic 
evaluation program developed, technological and economic factors 
in the plant economy are presented. 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 17649 


LASER EXCITATION 


15300 Method and apparatus for the separation or enrichment of 
isotopes. Niemann, H.J. (to Kraftwerk Union AG). US Patent 
4,096,046. 20 Jun 1978. Priority date 22 Apr 1975, German, Federal 
Republic of (F.R. Germany). 8p. 

A method for separation or enrichment of isotopes bound to 
anisotropic materials and forming a mixture of isotope compounds 
comprise irradiating the mixture of isotope com with a first 
light source to photochemically convert the mixture to a second 
mixture of isotope compounds, e.g., converting UF. to UFs and F, 
irradiating the second mixture in the presence of a reactant with a 
second light source to selectively excite only = isotope compound 
of the second mixture, the reactant chemically reacting with the 
excited compound, e.g., UF; + UF, + F or UR, + R (reactant) — 
UF, + RF and separating the reaction products including one of the 
isotopes of the first mixture. The separation or py cone of i 
topes may be carried out in apparatus having a highly-reflectin 
elliptical cylinder with a reaction vessel provided with feed = 
reactant inlet and reaction products outlet, disposed at one focal line 
of the elliptical cylinder and a high game mercury burner dis- 
posed at the second focal line, and with the reaction vessel 
between resonator mirrors of a dye laser as the second light source. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 15316, 15435 


15301 (CONF-780304—, pp VII.25-VII.27) Remote refabrica- 
tion of alternate LWR fuels by sol-gel sphere-pac technology. Notz, 
K.J.; Beatty, R.L.; Lotts, A.L. (Oak Ridge National Lab., TN). 19 
Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


An existing technology for remote fuel refabrication by gel 
methods is being improved and adapted to LWR fuel types of 
interest, including Pu/U, U/Th, and Pu/Th. This work is of the 
program on Alternate Fuels Cycle Development, which also in- 
cludes pellet technology. 


15302 (Juel—1460) Preparation and mass 

temperature investigations on compounds of the quasi-ternary 
Cs,0-Al,O3-SiO2. A contribution to the optimization of ALLO/SIO. 
additions to retain solid fission products in fuel elements for the gas- 
cooled high temperature reactor (HTR). Odoj, R.; Hilpert, K.; sponse 
berg, H.W. (Kernforschungsanlage Juelich G.m.b.H. ( 

F.R.). Inst. fuer Angewandte Physikalische Chemie). Sep 1977. 261p. 
(In German). Dep. NTIS (US Sales Only), PC Al2/MF AOI. 

Thesis. 

Additions of aluminium oxide and silicon oxide to ceramic 
fuel for pyrocarbon-coated nuclear fuel particles counteracts a re- 
lease of fission-cesium by compound formation. The vaporization 
tests carried out here using samples from the quasi-ternary system 
cesium-oxide-aluminium-oxide-silicon-oxide by means of high-tem- 
perature mass spectroscopy using a Knudsen cell served the optimiz- 
ation of this retention effect. The aim of the apparative changes on 
the Knudsen cell were to shield heat radiation on the temperature 
measuring borehole through the tungsten wire cathode in order to 
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be able to perform exact temperature measurements even below 
1,000°C. A new method of preparation was developed to obtain 
defined cesium aluminium silicates whose composition was deter- 
mined by Guinier and goniometer pictures as well as by microscopic 
investigations. According to the latter, 3 ternary compounds are 
present in the system investigated: CsAISiO,, CsAISizOs and 
CsAISisO.2. Their lattice constants were determined from goniome- 
tric measurements; the vapor pressure equation were set up from the 
measured cesium vapor pressure values over each sample and the 
enthalpies of the vaporization reactions were found to be 84 kcal for 
CsAISiO, at 1,400°K, 100 kcal for CsAlSizO¢ at 1,550°K and 122 
kcal for CsAISisOi2 at 1,650°K. The cesium vapor pressures of the 
glass phases investigated of the system are above the Cs partial 
— of the solid crystalline phases of the same composition. 

e results of the work explain the causes of the reduction of the Cs 
release and show that the vapor pressure can be lowered by more 
than 10 orders of magnitude at reactor relevant temperatures by 
compound formation. 


15303 Movement of lenticular pores in mixed oxide (U, Pu) O. 
nuclear fuel elements. Clement, C.F.; Finnis, M.W. (UKAEA, 
AERE, Harwell, Oxfs, Engl). J. Nucl. Mater.; 75: No. 1, 115-124(Jul 
1978). 

Oxygen concentrations on the two pore faces are allowed to 
differ according to the local plutonium concentration, otherwise 
stability criteria for the pore are violated. Numerical results for pore 
velocities are insensitive to values of oxygen to metal (O/M) and 
plutonium to metal (Pu/M) ratios and are practically independent of 
the oxygen heat of transport. Pores transport plutonium towards the 
center of the fuel above a critical temperature which depends 
strongly on the O/M and Pu/M ratios. A macroscopic current 
representing this transport is derived. 16 refs. 


15304 Plutonium redistribution in mixed oxide (U, Pu)O2 nuclear 
fuel elements. Clement, C.F.; Finnis, M.W. (UKAEA, AERE, Har- 
well, Oxfs, Engl). J. Nucl. Mater.; 75: No. 1, 193-200(Jul 1978). 

Based on a previously determined expression for the pore 
velocity, v, calculations show that pore motion cannot significantly 
redistribute plutonium unless v is greatly reduced by a mechanism 
such as fission gas pickup. The expression for redistribution from 
thermal diffusion is fitted to data for two fuel pins. The results for 
one pin are consistent with the use of a Pu-U diffusivity with an 
activation energy of 105+-$10 kcal/mole. 18 refs. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 15362, 15366, 15420, 15432, 
15433, 16181, 16183, 16187, 16371, 16372, 16761 


15305 (CONF-780304—, pp IV.1-IV.5) Progress towards in- 
istance 


creasing the proliferation res’ of the nuclear option. Strauch, S. 
(Dept. of Energy, Washington, DC). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


The Nonproliferation Alternative Systems Assessment Pro- 
gram (NASAP) is designed to provide technical support for the 
nternational Nuclear Fuel Cycle Evaluation program and to help 
define the future direction of the U.S. domestic nuclear program. 
Systems were selected and categorized into 3 groups. A limited 
assessment of proliferation resistance was performed. Some of the 
major concepts which are being studied under NASAP are listed. A 
wide variety of converter and breeder options are available: tandem, 
CANDU, HTGR, accelerator breeder, etc. (DLC) 


15306 (CONF-780304—, pp IV.9-IV.11) Criteria for the assess- 
ment of proliferation resistance of alternative fuel cycles. Albert, T.E.; 
Straker, E.A. 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


One set of general criteria is that a more resistant fuel cycle is 
one that makes proliferation through misuse of the fuel cycle more 
costly, more time consuming, more difficult, more visible, and more 
vulnerable to sanctions. One ible approach for assessing prolif- 
eration resistance is outlined. (DLC) 


(CONF-780304—, pp IV.13-IV.17) Criteria for diversion 
resistance applied to process design using co-processing. Zebroski, 
E.L. (Electric Power Research Inst., Palo Alto, CA). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


There are strong incentives for timely development and dem- 
onstration of diversion-resistant processes for breeder reactor fuels 
containing plutonium, even in the U.S. Criteria for such processes 
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are proposed which would result in no increase and possible de- 
crease in diversion risks, relative to a case with long-cooled LWR 
spent fuel only. Processes such as the EBR-2 pyroprocess or 
“Civex”, a one-cycle solvent extraction process, can be designed 
which meet the proposed general and specific criteria. 


15308 (CONF-780304—, pp IV.19-IV.21) Coprocessing of spent 
fuel at the Ba~-well Nuclear Fuel Plant. Gray, J.H.; Murbach, E.W.; 
Williams, A.K. (Allied-General Nuclear Services, Barnwell, SC). 19 
Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


In order to define fuel cycles which offer maximum credible 
reduction in proliferation potential, the reprocessing capability of the 
Separations Facility at BNFP was reexamined for possible recovery 
of fissile material from spent fuel. It is concluded that if coprocessing 
with spiking is an acceptable form of fuel reprocessing, then the 
BNFP appears to offer an opportunity for recovery of fissile material 
from spent fuel. 


15309 (CONF-780304—, pp IV.23-IV.25) Conceptual design of 
a refabrication facility for LWR fuel. Madia, W.J.; 
Pobereskin, M.; Kok, K.D.; Zielenbach, W.J. (Battelle Columbus 
Labs., OH). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


A conceptual design study of a coprocessing/fabrication fa- 
cility was undertaken to evaluate the potential for proliferation 
resistance of such a facility. The technical feasibility of the Battelle 
coprocessing concept was evaluated analytically in an earlier study 
supported jointly by the Arms Control and Disarmament Agency 
and the Council on Environmental Quality. This coprocessing con- 
cept calls for adjustments to be made in reprocessing the spent fuel 
which allow the actinide transmutation products to report along 
with the fuel in a product stream. Concomitant with this is a 
reduction in the decontamination factors for fission products from 
the usual 10°—10* to 10?—10*. The waste stream from this process 
consists of fission products and corrosion products. Actinide recov- 
ery is expected to be 99.5% complete. Such waste will need to be 
isolated for hundreds of years rather than hundreds of thousands of 
years. This coprocessing approach both provides for the safeguard- 
ing of strategic material and minimizes radioactive waste manage- 
ment problems. 


15310 (CONF-780304—, pp V.1-V.5) Batch extraction and 
stripping tests with uranium and plutonium. Campbell, D.O.; Pattison, 
W.L.; Buxton, S.R. (Oak Ridge National Lab., TN). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


Batch extraction tests with 30% TBP and highly irradiated 
LWR fuel show that losses of both U and Pu to the aqueous raffinate 
can be well below 0.01% of the feed. Stripping of highly loaded 
TBP with dilute HNOs resulted in equally good recoveries from the 
organic, but the distribution coefficient (DC) for Pu increased sig- 
nificantly after >99% had been stripped. With long contact time 
during extraction (very high radiation exposure) there was essential- 
ly no change in behavior. Stripping of Pu from TBP loaded with U 
to <20% of saturation was much less effective, a major fraction of 
the Pu having a DC of about 102 Aging the loaded organic before 
stripping increased the fraction of Pu that was more difficult to strip. 
3 figures. 


15311 (CONF-780304—, pp V.7-V.9) Coprocessing solvent ex- 
traction flowsheet studies. Okamoto, M.S. (E.I. du Pont de Nemours 
and Co., Aiken, SC). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


To reduce the potential for unauthorized diversion of plutoni- 
um, the solvent extraction flowsheet for recovery and purification of 
LWR fuels is being altered to eliminate streams containing pure 
plutonium. One method of eliminating pure plutonium streams (co- 
processing) will partially separate uranium and plutonium at the 
partitioning stage; a pure uranium stream and a mixed uranium- 
plutonium stream will result. This paper is a report of studies of 
partial partitioning. 


15312 (CONF-780304—, pp V.11-V.13) Development of the 
column for the BNFP. Cermak, A.F.; Gray, J.H.; Mur- 
bach, E.W.; Neace, J.C.; Spaunburgh, R.G. (Allied-General Nuclear 
Services, Barnwell, SC). 19 Mar 1978. 
From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 
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A program was conducted to develop equipment for continu- 
ous operation in the in-situ electrolytic reduction of uranium to (IV) 
for reducing Pu to the aqueous-favoring (III) state. The equipment 
was 1- and 5-inch dia pulse columns in which the pulse plates served 
as cathodes. Some experimental results are given. (DLC) 


15313 (CONF-780304—, pp V.15-V.17) Photochemically pro- 
duced uranium(IV) as a reductant for plutonium(IV) and applications 
in LWR fuel reprocessing. DePoorter, G.L.; Rofer-DePoorter, C.K.; 
Hayter, S.W. (Los Alamos Scientific Lab., CA). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


This paper discusses a photochemical production of uranium 
(IV) that requires no chemicals other than those normally present in 
the reprocessing streams, the reaction between this photochemically 
produced uranium (IV) and plutonium (IV) in single and multiphase 
systems, and applications of these reduction reactions to LWR 
reprocessing. 


15314 (CONF-780304—, pp V.19-V.21) Studies of Zr complexes 
with butyl lauryl phosphoric acid. Maya, L.; Bopp, C.D. (Oak Ridge 
National Lab., TN). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


HBLP was studied as a representative of secondary degrada- 
tion products in Purex TBP—dodecane solutions, which complexes 
Zr and makes its removal by carbonate washing difficult. The 
species extracted by TBP—dodecane contains two moles HBLP per 
zirconium. While carbonate washing is inefficient, a water wash 
transfers the BLP™ anion into the aqueous phase. Amberlyst 26, 
activated C, Bentonite, and Celite effectively adsorb HBLP and 
NaBLP. Freshly prepared Zr-BLP complex in acid-containing 
TBP—dodecane can be completely stripped into 3M HNOs, but 
stripping is incomplete on aging, owing to polymerization. Aged 
complex can be removed by adsorption on active carbon. 


15315 (CONF-780304—, pp VII.9-VII.13) Selection of a process 
for the conversion of plutonium nitrate to plutonium oxide for LWR 
fuels. Neal, D.H.; Lehmkuhl, G.D. (Rockwell International, Golden, 
CO). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


The Pu (IV) oxalate precipitation/calcination process is rec- 
ommended for a conversion facility to be built immediately, a 
situation in which no further development work can be done. For 
the situation of a plant to be built in the future, say engineering to 
start in five to ten years, the screw calciner direct denitration process 
is recommended, since there is adequate time for additional needed 
development work. 2 figures, 1 table. 


15316 (CONF-780304—, pp VII.15-VI.16) Criteria and concepts 
for coprecal conversion in an LWR reprocessing-refabrication com- 
plex. Sloat, R.J.; Graf, W.A. Jr.; Miller, G.P. (General Electric Co., 
San Jose, CA). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


The Coprecal process involves the addition of NH,OH to 
Pu—U nitrate solution to produce a slurry of ADU and Pu hydrox- 
ide, calcination in an elutriative fluid bed unit to form UO;—PuO2, 
reaction with 6% Hz—Na, and treatment with hot COs. Preliminary 
studies are underway to develop the coprocessing design of a 10- 
ton/day reprocessing/refabrication complex. (DLC) 


15317 (CONF-780304—, pp VIII.1-VIII.4) Technical investiga- 
tions of an eastern Tennessee reprocessing plant site. Rathvon, H.C. 
(Exxon Nuclear Co., Inc., Bellevue, WA). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


Results of the technical programs conducted for the evalua- 
tion of the Bear Creek Valley site confirmed the initial prediction 
that it would be suitable as a location for the NFRRC. 


15318 (CONF-780304—, pp VIII.5-VIII.7) Exxon Nuclear Fuel 
Recovery and Recycling Center: process description. Ritter, G.L. 
(Exxon Nuclear Co., Inc., Richland, WA). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


This paper describes the process to be used in the Nuclear 
Fuel Recovery and Recycling Center (NFRRC) for recovery of the 
uranium (as uranyl nitrate, uranium trioxide or uranium hexafluor- 
ide) and plutonium (as plutonium dioxide). 
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15319 (CONF-780304—, pp VIII.9-VIII.14) Exxon Nuclear 
Fuel Recovery and Recycling Center: facility description. Caudell, 
H.L. (Exxon Nuclear Co., Inc., San Francisco). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


The NFRRC is comprised of two principal facilities: the Fuel 
Receiving and Storage Facility and the Fuel Reprocessing Facility. 
The facilities and related support facilities are described. 3 figures. 
(DLC) 


15320 (CONF-780304—, pp VIII.15-VIII.18) Safety analysis for 
the Nuclear Fuel Recovery and Recycling Center. Lakey, L.T. (Exxon 
Nuclear Co., Inc., Richland, WA). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


The analysis showed that the plant is designed with sufficient 
confinement barriers and redundancy that in-plant accidents would 
not result in excessive radiation doses to the public. The worst 
credible accident results in an off-site individual whole body dose 
which is more than a thousand-fold lower than the guideline value of 
25 rem applicable to nuclear reactors. Seventeen major accidents 
were evaluated to estimate the environmental impact. 


15321 (CONF-780304—, pp VIII.21-VIII.23) High-density stor- 
age of plutonium nitrate solutions at the Barnwell Nuclear Fuel Plant. 
Sumner, W.B. (Allied-General Nuclear Services, Barnwell, SC). 19 
Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


At BNFP, up to 8,000 kg of Pu need to be stored as nitrate. 
The storage concept selected consisted of a series of large slab tanks 
neutronically isolated by moderator-absorber partitions. The decay 
heat is removed by circulating the cell ventilation air through air 
conditioning equipment. (DLC) 


15322 (CONF-780304—, pp VIII.25-VIII.29) Checkout program 
at the BNFP. Ellis, J-H.; Reust, R.R.; Evans, T.A.; Plummer, K.E. 
(Allied-General Nuclear Services, Barnwell, SC). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


Inspections and initial flushes revealed a small number of 
minor problems related to construction. Volume measurement accu- 
racies of better than 0.1% were demonstrated for accountability 
vessels. Air lift design proved to be the major process problem area. 
While fluid movement capabilities of the air lifts were satisfactory, 
entrainment (air into the streams, liquid into vent lines) and flow 
measurement uncertainty caused several operational problems. A 
number of air lift modifications were made during the tests and 
further changes are planned based on experimental work conducted 
at AGNS. The design rate of 5 MTU/day was demonstrated; 
however, air lift problems limited the average rate to only 3.9 MTU/ 
day. All of the process equipment performed at or above required 
capacities with no major problems. The electrocell did not produce 
as much uranium (IV) as predicted, primarily due to solvent degra- 
dation interference; however, it was sufficient to meet flowsheet 
plutonium reduction requirements. 


15323 (CONF-780304—, pp X.11-X.13) Voloxidation and disso- 
lution of irradiated LWR fuel. Stacy, R.G.; Goode, J.H. (Oak Ridge 
National Lab., TN). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


A series of exploratory hot-cell tests was conducted on a 100- 
g scale to determine the effectiveness of voloxidation for tritium 
removal from Zircaloy-clad UO: and to study its effect on subse- 
quent processing steps. Three-year-decayed, 31,000 MWd/ton UO, 
fuel from H.B. Robinson-2 reactor was used for these tests under 
reference conditions of 12 rpm rotation, 480°C, and flowing air as 
the oxidant. Analytical results indicated that the tritium was essentia- 
ly quantitatively (equal to or greater than 99.9%) removed by 
voloxidation. 


15324 (CONF-780304—, pp X.15-X.17) Reprocessing plant off- 
gas decontamination by selective absorption. Stephenson, M.J.; Eby, 
R.S.; Huffstetler, V.C.; Kansk, B.E. (Oak Ridge Gaseous Diffusion 
Plant, TN). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


A fluorocarbon-based selective absorption process was devel- 
oped for removing krypton-85, carbon-14, and other contaminants 
from the off-gas of conventional LWR, alternate, and advanced fuel 
reprocessing plants. The process has an especially high tolerance for 
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nitrogen dioxide, water, carbon dioxide, and various organics and 
does not rely upon elaborate feed pretreatment steps. The second 
generation development pilot plant has been in operation for over 
three years. The pilot plant is designed to process a nominal 15 scfm 
of contaminated off-gas. A facility capable of handling approximate- 
ly 550 scfm is tr for a typical 5 ton/day LWR reprocessing 

lant. The pilot plant can remove better than 99% of the feed gas, 
k rypton-85 and pone Ae A (as carbon dioxide). Krypton product 
concentration factors in excess of 3000 have also been achieved. 
Since final product separation and isolation equipment has been 
added, concentration factors in excess of 10,000 are now possible. 


15325 (CONF-780304—, pp X.19-X.20) a agg Be = of 
a krypton retention system using the GO methodology. W .E. 
(Kaman Sciences Corp, Colorado Springs, CO). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


A pilot plant has been constructed at Oak Ridge to develop 
and test methods for separation of krypton from the off-gas of fuel 
reprocessing plants. Objectives of this paper were to estimate the 
availability af the pilot plant, suggest methods for improving avail- 
ability in the design of a demonstration plant, and quantify the 
availability improvements. 


15326 (CONF-780304—, pp X.21-X.22) Iodox process tests in a 
transuranium element production campaign. Collins, E.D.; Benker, 
D.E. (Oak Ridge National Lab., TN). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


The Iodox process removes gaseous iodine from air by oxida- 
tion of organic iodides and by hydrolysis-oxidation of free iodine to 
the stable iodate form. An Iodox system for treatment of the 10-4 
m/s dissolver off-gas (DOG) stream was installed and is used for 
initial removal of radioiodine, this allowing the Hopcalite-charcoal 
to serve as a backup system in TRU. During a recent TRU produc- 
tion campaign, three dissolver runs were made to test the Iodox 
process. 


15327 (ETR—293) Activity report 1976. Drent, W.; Delande, E. 
(eds.). (European Company for the Chemical Processing of Irradiat- 
ed Fuels, Mol (Belgium)). Jul 1977. 67p. Dep. NTIS (US Sales 
Only), PC AOS/MF AOl1. 

The principal activities of Eurochemic plant in the fields of 
reprocessing and the closing-down program are presented in this 
report that covers the period 1 January to 31 December 1976. Works 
in the plant are closely related to the decontamination of the process 
cells and the completion of the bituminization plant and storage 
facility. The solidification processes for the high-level liquid waste 
have been defined and the negotiations in view of setting up an 
international R and D program for the embedding of solidified high- 
level waste into metal matrices have been pursued. 


15328 Outline of reprocessing process. Tsujino, T. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). pp 47-83 of Reprocessing of nuclear fuel. Takashima, 
Y. (Tokyo Inst. of Tech. (Japan). Research Lab. of Nuclear Reac- 
tor); Tamiya, S.; Tsujino, T.; Yagi, E.; Nakajima, K. Tokyo, Japan; 
ISU (1977). (In Japanese) 

The reprocessing of the spent fuel which is taken out from 
nuclear reactors is very effective and beneficial from the viewpoint 
of resources. This reprocessing consists of the removal of fission 
og and the extraction of uranium and plutonium from spent 
uel. The positioning of reprocessing in the nuclear fuel cycle, the 
composition of the spent fuels in light water reactors, fast breeder 
reactors and high temperature gas cooled reactors especially for the 
variable burn-up and cooling time, the decay heat of the fission 
products in spent fuel, the economic value of spent fuel, the amount 
of spent fuel coming out of light water reactors, fast breeder reactors 
and high temperature gas cooled reactors with the capacity of 1000 
MWe each, the special features of reprocessing, the outline of 
reprocessing methods, for example, the Purex process, the Thorex 
process, the halide volatilization process, the high temperature vola- 
tilization process and the pyro-metallurgical chemical process, the 
technical comparison between these processes, the technical prob- 
lems for these processes, the detail of these processes and their 
technical characteristics, the facilities for each process, the off gas in 
reprocessing plants, the radioactive waste disposal in each process 
and the related research and development are explained in this 
paper. 


15329 Method and device for cutting a bundle of irradiated 
nuclear fuel tubes. Chaze, G.; Cherel, G.; Guilloteau, R.; Tucoulat, 
D. (to Commissariat a |'Energie Atomique). US Patent 4,095,495. 20 
Jun 1978. Priority date 11 Sep 1975, France. 10p. 

A method and device are described for cutting a bundle of 
irradiated nuclear fuel tubes so as to cut the fuel into pieces of a 
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suitable length for subsequent operation. The fuel tubes are moved 
from the storage pond by manipulating means to the store of the 
cutting machine. Means are provided for detecting the position of 
the bottom end of the bundle with respect to a cutting section in the 
cutter by means of a movable reference plate so as to enable the 
bundle to be moved to an operative position in which the first cut 
can be made in the immediate neighborhood of the base spigot. The 
arrangement also includes means for moving the bundle forward 
while adjusting its position between two cutting operations. 


15330 Process for recovering molybdenum-99 from a matrix con- 
taining neutron irradiated fissionable materials and fission products. 
Hadi, A.S.A.; Reinhardt, J.; Knapp, J. (to Gesellschaft fuer Kern- 
forschung m.b.H.). US Patent 4,094,953. 13 Jun 1978. Priority date 
16 Mar 1976, German, Federal Republic of (F.R. Germany). 12p. 

In a process for recovering molybdenum-99 from a matrix 
which has been irradiated with neutrons and contains fissionable 
materials and fission products, the matrix is decomposed in an 
— alkali hydroxide solution and the molybdenum-99 and part 
of the fission products are dissolved. The solution containing the 
molybdenum-99 is separated from a residue of particles containing at 
least actinides and lanthanides and is treated with thiocyanate ions to 
form a molybdenum complex. In the process, the alkali solution 
containing molybdenum in the form of molybdenum (MoQ,~~ ) is 
conditioned with an iodine reduction agent. Mineral acid is added to 
the alkali solution. The molybdenum contained in the acidified 
solution is reduced to form three-valent molybdenum Mo/(III), and 
the Mo(III) is complexed with SCN™ ions to form [Mo(SCN)6.]* 
ions. The [Mo(SCN).]*" ion containing solution is treated with a 
previously-conditioned, organic ion exchanger to selectively absorb 
the molybdenum. After absorption of the molybdenum, the ion 
exchanger is washed with a wash solution in order to remove 
residual quantities of the molybdenum free solution. The molybde- 
num from the washed ion exchanger is eluted with a liquor at an 
elution temperature in the range from about 20°C to about 70°C. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 15321, 15431, 16830 


15331 (CNEN-Doc-DISP—77-9) Collection of ministerial circu- 
lars on the transport of radioactive substances. (Comitato Nazionale 
per l’Energia Nucleare, Rome (Italy)). Oct 1977. 274p. (In Italian). 
Comitato Nazionale Energia Nucleare, Rome. 

This publication by the CNEN reproduces the full texts of 
Ministerial Circulars on the transport by road, rail, air and sea of 
radioactive substances, made in implementation of Act No. 1860 on 
the peaceful uses of nuclear energy of 1962, as amended by Decree 
No. 1704 of 1965, laying down that regulatory standards should be 
elaborated for such transport in accordance with the Euratom basic 
radiation protection standards and the IAEA Regulations on the 
Safe Transport of Radioactive Materials. These Circulars are set out 
in chronological order with reference to the national and interna- 
tional provisions under which they were made. 


15332 (CONF-780304—, pp VI.1-V1.2) U.S. and non-U.S. AFR 
storage: an overview. Woodhall, C.B. (Nuclear Assurance Corp., 
Atlanta). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


Individual reactor fuel cycle plans, knowledge of reactor 
spent fuel pool capacities, inventories and projected expansions, 
reprocessor or AFR storage supplier commitments and plans, and 
governmental policy objectives are combined to analyze the present 
and potential status of each reactor, reprocessor, and AFR spent fuel 
storage pool. Results aré summarized in this paper. 


15333 (CONF-780304—, pp VI.5-VI.9) Design and operational 
characteristics of high density spent fuel storage facilities: summary. 
Grimm, E.A. (General Electric Co., San Jose, CA). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


Both analysis and Morris Operation experience have quanti- 
fied the low level of impact on operations and the environment 
represented by high density storage of spent reactor fuel over a 
period of several years. Designs for expansion of spent fuel storage 
capacity and for reactor high density spent fuel storage systems have 
utilized this experience effectively. 2 figures. 


15334 (CONF-780304—, pp VI.11-VI.15) Regional approach to 
spent fuel management. Hanson, A.S. (Yankee Atomic Electric Co., 
Westboro, MA). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 
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It was concluded from this study that shared storage in the 
near term, followed by construction of an independent spent fuel 
storage facility for the intermediate term if required, would offer the 
most economical strategy for managing spent fuel through the 1980's 
in New England. It is likely, however, that the exercise of spent fuel 
management options will be constrained by Federal, State, and local 
political considerations. 


15335 (CONF-780304—, pp VI.19-VI.21) Subsurface storage of 
commercial spent nuclear fuel. Richards, L.M. (Atlantic Richfield 
Co., Philadelphia); Szulinski, M.J. 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


In this concept, a spent fuel element aged 2 to 3 years in 
water basin is moved into a hot cell, the heat evolution rate is 
measured, and the fuel element is welded in a helium-filled can. The 
canned fuel element is then inserted into a shallow lined hole in dry 
alluvial soil on a square or hexagonal grid with spacings of 20 to 25 
feet. A radiation-opaque cap is lowered into the top of the hole; 
about 8 feet of soil is above the top of the fuel can. Data are given on 
the effect of hole diameter and heat evolution rate on fuel can 
temperatures. For substantial tonnages of spent fuel (>2000 MT), 
the proposed storage concept would have costs of about one half 
those for conventional water basin storage. (DLC) 


15336 (NUREG/CR—0266) Transportation of radioactive mate- 
rial in South Carolina. (South Carolina Dept. of Health and Environ- 
mental Control, Columbia (USA)). Apr 1978. 3lp. NTIS $4.50. 

The transportation of radiopharmaceuticals shipments into 
South Carolina presents no hazard to the health and safety of 
transportation workers or general public. Improper packaging of 
some radioactive waste shipments could possibly expose transporta- 
tion workers to unnecessary radiation levels. Most of the discrepan- 
cies noted appear to have been the fault of the shipper and not the 
carrier. These included errors in packaging, labeling, and shipping 
documents. Recommendations are given. 


15337 (NP-tr—2056) Transportation of nuclear materials. Trans- 
lated from Rev. Gen. Nucl.; No. 1, 60-63(1976). 10p. British Library 
Lending Div., Yorkshire, Eng. 

The economics of nuclear materials transport in France are 
examined. Factors involved in transport of irradiated fuels including 
the cost of casks, transport time, safety, cask design, and mainte- 
nance facility decontamination are considered. In the case of UFe 
transport, improved transport systems can be achieved by systematic 
repair and inspection of containers and protective casings, minimiza- 
tion of container numbers, and administrative cost reduction. The 
transport of enriched uranium and plutonium requires antihijacking 
measures. It is noted that transport of radioactive materials requires 
an entire quality assurance organization. (JRD) 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 15282, 15296 


15338 Uranium industry 1976 and its problems. Schwartz, W.T. 
pp 1.1-1.9 of Uranium Exploration and Development Institute. Boul- 
der, CO; Rocky Mountain Mineral Law Foundation (1976). 

Some of the problems discussed are the Subpoena Duces 
Tecum served June 22, 1976, on the uranium industry companies, the 
Westinghouse litigation, the tight supply of the uranium product 
caused by lack of enrichment facilities, and the acquisition of proper- 
ty on the public domain under the provisions of the General Mining 
Laws of 1872. (LK) 


15339 Uranium royalty provision: its evolution, present complex- 
ity and future uncertainty. Peterson, R.E. (Getty Oil Co., Los 
Angeles). pp 4.1-4.33 of Uranium Exploration and Development 
usr Boulder, CO; Rocky Mountain Mineral Law Foundation 

The discussion on uranium royalties considers the royalty 
base, the royalty amount, commingled ore, minimum royalties), 
advance royalties, delay rentals, royalties for solution mining oper- 
ations, and non-royalty provisions affecting economics. (LK) 


15340 Evolution of the uranium joint venture. Bloomenthal, H.S. 
(Univ. of Denver). pp 8.1-8.20 of Uranium Exploration and Devel- 
opment Institute. Boulder, CO; Rocky Mountain Mineral Law Foun- 
dation (1976). 

This paper concentrates on the economic realities of the joint 
venture in order to anticipate the basic problems that will be 
encountered so as to permit legislating by contrast how the problems 
are t) be handled as between the parties. (LK) 
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WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 16365 


15341 (CONF-780304—, pp XI.17-XI.21) Leach rates of high 
activity waste from borosilicate glass. Wiley, J.R. (E.I. du Pont de 
Nemours and Co., Aiken, SC). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


Eighteen glass buttons weighing approximately 10 g each 
were leached in static, distilled water at room temperature. Leach 
rates of '°7Cs, ® Sr, and gross a-particle activity were approximately 
equal: 10-5 to 10~® g/(cm-day) initially; 10-7 to 10~* g/(cm?-day) 
after two weeks; and 10~® to 10~® g/(cm?-day) after 100 days. 
Leachability was not sensitive (within a factor of two) to either 
waste loading or waste type, confirming that borosilicate glass is a 
versatile matrix for long-term storage of solid radioactive wastes. 3 
tables. 


15342 (CONF-7606183—, pp 28p, Paper 8) Radioactive waste 
mangement in Canada. Didyk, J.P. (Atomic Energy Control Board of 
Canada, Ottawa). 1976. 

From International plant engineering conference; Montreal, 
Canada (1 Jun 1976). 


The objectives of the Canadian radioactive waste manage- 
ment program are to manage the wastes so that the potential hazards 
of the material are minimized, and to manage the wastes in a manner 
which places the minimum possible burden on future 
The Atomic Energy Control Board regulates all activities in = 
nuclear field in Canada, including radioactive waste 
facility licensing. The Atomic Energy Control Act authorizes the 
Board to make rules for regulating its proceedings and the perform- 
ance of its functions. The Atomic Energy Control — 
define basic regulatory requirements for the licensing of facilities, 
equipment and materials, including requirements for records 
inspection, for security and for health and safety. 


15343 (DPST—76-125-4) Waste management. Savannah River 
Laboratory quarterly report, October—December 1976. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Mar 1977. Contract EY-76-C-09-0001. 37p. Dep. NTIS, PC A03/MF 
AOl. 

Long-term waste management studies reported on are conse- 
quences of a postulated fire in a retrievable storage facility (RSF) 
and sludge drying. The RSF containers, filled to 90% of capaci 
with concrete waste, will withstand an intense (1450°C) fire for 
more than 30 minutes, which satisfies the standards for transporta- 
tion casks for radioactive waste. Ultimate failure would be caused by 
the internal steam pressure exceeding approximately 2300 psi. Non- 
radioactive, simulated SRP sludge was dried at the laboratories of 
vendors of four types of commercial drying equipment. Based on 
these tests, large-scale drying equipment will be tested at the SRL 
semiworks. Interim waste management studies reported on are de- 
velopment of wiped-film evaporators, sampling of 16-yr-old alpha 
waste trench, demonstration of glovebox decontamination, and ra- 
diolytic gas formation. Semiworks tests have demonstrated the feasi- 
bility of plant operation with wiped-film evaporators. The tests show 
that at sufficiently high boildown, wiped-film —— effectively 
convert a broad range of wastes (e.g., SRP and ford wastes) to 
salt cake in a single pass. Analysis of 8 soil cores revealed no 
downward migration of plutonium from a 16-yr-old B-Line alpha 
waste trench. The maximum plutonium concentrations were 188 
pCi/g in soil and 2800 pCi/g in intercepted waste. A large (approxi- 
mately 4 x 5 x 6 ft) stainless steel glove box, which had been in TRU 
wet-chemistry service for 12 years was decontaminated (10 nCi/m?) 
for trench burial. The decontamination procedures will be the basis 
for developing a decontamination and disassembly facility for TRU- 
contaminated equipment. Four instrumented drums of solid waste in 
20-year retrievable storage have developed internal gas pressures up 
to 1.7 psig since burial in March 1976. 


15344 (DPST—77-125-1) Waste management. Savannah River 
Laboratory quarterly report, January—March 1977, (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
Jun 1977. Contract EY-76-C-09-0001. 36p. Dep. NTIS, PC A03, 
AOl. 

Long-term waste management studies reported on are sludge 
washing/drying and effect of sludge composition on the leachability 
of glass waste ens. Tests with simulated wastes show that elimina- 
tion of the drying step in the reference process for solidification of 
defense waste may be feasible. Elimination of the drying 
desirable to simplify the process and avoid the development of 
specialized rotating mechanical equipment. Soxhlet leach tests 
showed that glass samples containing UsOs, NiO, MnOs, or CaO 
(principal components of SRP sludge) had leachabilities up to five 
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times that of glass without these additives. Eliminating TiO2 from 
the glass increased the leachability by a factor of three. Two 
compositions of borosilicate glass were compatible with all major 
constituents of SRP sludge. Interim waste management studies re- 

rted on are characterization of burial ground soils, distribution and 
looking of plutonium in alpha waste trench soil, and decontamina- 
tion of equipment by electropolishing. To postulate the movement of 
alpha-emitting radionuclides from buried solid waste to the environ- 
ment, the measured distribution coefficient (K/sub d/) for plutonium 
in 39 typical burial ground soils averaged 1500, with a range of 500 
to 4000. Strontium K/sub d/ for 56 burial ground soil specimens 
ranged between 9 and 6000, with an average of 400 and a median of 
110. Leach testing of six cores of burial ground soil indicate (1) the 
plutonium is not cation-exchanged and may be in the form of a 
nonpolymeric hydroxide, and (2) about 76% of the plutonium is 
associated with the clay fraction. Tests at Battelle Pacific Northwest 
Laboratory have shown electropolishing to be an effective technique 
for metal decontamination. Preliminary laboratory experiments at 
SRL have confirmed that electropolishing will decontaminate stain- 
less steel surfaces. A pilot electrodecontamination facility is being 
installed at SRL. 


15345 (DPST—77-125-2) Waste management. Savannah River 
Laboratory quarterly report, April—June 1977. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1977. Contract EY-76-C-09-0001. 59p. Dep. NTIS, PC A04/MF 
AOl. 


Long-term waste management studies reported on are com- 
patibility of container materials with concrete waste forms, volatility 
of borosilicate glass, devitrification of glass waste forms, removal of 
106Ru from waste supernate, effect of heating on settling and filtra- 
tion of centrate, radiolytic gas production from decontaminated salt 
cake, and electrical resistivity of glass melts. Progress in an interim 
waste management study on radionuclides in cover grass at the 
burial ground is reported on. 


15346 (DPST—77-125-3) Waste management quarterly report, 
July—September 1977. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). 1977. Contract EY-76-C-09-0001. 
1llp. Dep. NTIS, PC A06/MF AOl1. 

Status of the following studies is reported; new reference 
process for defense waste solidification; sludge washing studies; 
spray calciner feasibility test; viscosity of glass melts, electrical 
resistivity of glass melts; tank farm model for Savannah River Plant; 
pilot-scale incinerator for alpha waste; shallow land burial studies; 
gas generation in offsite tritiated wastes; corrosion of carbon steel by 
concentrated synthetic nuclear wastes; chemical form of plutonium 
in groundwater from the burial ground, and groundwater transport 

f '*°] from seepage basins. 


15347 (DPST—77-125-4) Waste management quarterly report, 
October—December 1977. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1977. Contract EY-76-C- 
09-0001. 58p. Dep. NTIS, PC A04/MF AO1. 

Long-term waste management studies reported on are: pre- 
cipitation of Al(OH)s from waste supernate ion-exchange feed, solid 
sorbents for mercury vapor, long-term compatibility of container 
materials and concrete waste forms, conceptual process for encapsu- 
lating glass waste forms, leachability of Frit 21 glasses containing 
actual waste sludge, and optimization of storage containers. Labora- 
tory tests showed that to avoid precipitation of Al(OH)s, which 
could plug the ion-exchange columns and leave insoluble heels in 
process tanks, the aluminum content of the ion-exchange feed should 
not exceed 0.6 M NaAl(OH),, and the ratio of Al(OH),~ to free OH 
ions should not exceed 0.80. Laboratory tests also showed that the 
last traces of mercury can be removed from off-gas from the defense 
waste calciner-melter by adsorption onto silver-exchanged zeolite. 
Compatibility tests show that Lumnite cement would not be the best 
choice for fixing radioactive sludges (and probably Zircaloy-2 hulls) 
if the waste were sealed in a Type 304L stainless steel canister. A 
conceptual — was developed for encapsulating glass waste 
forms. Leachability of glasses made with Frit 21 are similar to those 
of Frit 18 glasses. A study to estimate the optimum size of waste 
storage containers for the proposed Defense Waste Solidification 
Facility at SRP shows that (1) use of waste-glass containers larger 
than those specified in the reference design could save as much as 
$132 million, and (2) use of larger salt containers could save as much 
as $261 million. The capability of the TANKFARM computer 

rogram to forecast long-range requirements for waste storage tanks 
‘or separations areas was improved. A monitor was assembled and 
calibrated to determine the transuranic content of laboratory waste. 
Tests with simulated low density waste spiked with transuranic 
nuclides show that the instrument is accurate to about +-10% in 
determining 10 nCi/g amounts of **'Am, *°*Pu, and °°Pu. 


15348 (DPST—78-125-1) Waste management quarterly report, 
January—March 1978, (Du Pont de Nemours (E.I.) and Co., Aiken, 
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SC (USA). Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 
94p. Dep. NTIS, PC A05/MF AO1. 

Long-term waste management studies in progress are: charac- 
terization of suspended solids in simulated Savannah River Plant 
(SRP) waste, centrifugal separation of simulated SRP waste, vitrifi- 
cation of simulated SRP sludge by in-can melting, viscosity of glass 
melts, mathematical models for the electric field in electric glass 
melters, volatilization of ruthenium from borosilicate glass melts, ion 
chromatographic analysis of off-gas scrubber solutions from the glass 
melter, and Tc and mercury in decontaminated salt. Interim waste 
management studies include: a conceptual geohydrological model of 
the separations area, soil erosion at the burial ground, effect of 
radiogenic gases on the integrity drums of TRU waste, and chemical 
dissolving of Tank 16H sludge. 


15349 (EP—77-6) Management of Canada’s nuclear wastes. 
Aikin, A.M.; Harrison, J.M.; Hare, F.K. (Department of eg 
Mines and Resources, Ottawa, Ontario (Canada)). 31 Aug 1977. 63p. 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

A federally sponsored overview is —— of nuclear waste 
management in Canada. The nature of the wastes is explained, as 
well as present methods of waste management. Environmental and 
health impacts are predicted. Final disposal methods are listed. Some 
information is given on current Canadian and international programs 
in this area. 


15350 (IDO—10075) Alternatives for long-term management of 
defense transuranic waste at the Idaho National Engineering Labora- 
tory. (Idaho National Engineering Lab., Idaho Falls (USA)). Oct 
1978. 209p. Dep. NTIS, PC A10/MF AO1. 

The study reported here has identified, developed, and evalu- 
ated alternatives for long-term management of low-level TRU waste 
buried or stored at the INEL. The technology required for manag- 
ing the waste, the risks to the public, the radiological hazards to 
workers, and the estimated costs are discussed. The results of the 
study will assist in the preparation of a Programmatic EIS on the 
same subject. The costs of the alternatives were found to vary 
greatly. For the time period studied, the radiological risks to the 
public from all of the alternatives were calculated to be very small 
compared with the population risk due to natural background radi- 
ation. 


15351 (NUREG—0412) Essays on issues relevant to the regula- 
tion of radioactive waste management. ee W.P.; Hoos, LR.; 
Hilberry, N.; Metlay, D.S.; Watson, R.A. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Fuel Cycle and Material 
Safety). Apr 1978. 96p. NTIS $6.00. 

This volume contains a collection of six essays prepared by 
the individuals who participated on a Special Task Group for the 
NRC for the Aap ay of identifying and proposing goals (or guiding 
principles) for the regulation of radioactive waste management. 
Separate abstracts were prepared for all six essays. 


15352 (NUREG/CR—0390) Risk methodology for geologic dis- 
posal of radioactive waste: sensitivity analysis techniques. Iman, R.L.; 
Helton, J.C.; Campbell, J.E. (Sandia Labs., omg a NM 
(USA)). Oct 1978. Contract EY-76-C-04-0789. 108p. (SAND—78- 
0912). Dep. NTIS, PC A06/MF AO1. 

Statistical techniques for sensitivity analysis of a complex 
model are presented. Included in these techniques are Latin hyper- 
cube sampling, partial rank correlation, rank regression, and predict- 
ed error sum of squares. The synthesis of these techniques was 
motivated by the need to analyze a model for the surface movement 
of radionuclides. The model and statistical techniques presented in 
this report are part of a project funded by the Nuclear Regulatory 
Commission to develop a methodology to assess the risk associated 
with geologic disposal of radioactive waste. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 15324, 15325, 15420, 16182 


15353 (AERE-R—8921) Thermal decomposition of HARVEST 
feed slurries and the characterisation of the product. Chun, K..S.; 
Morris, J.B. (UKAEA, Harwell. Atomic Energy Research Estab- 
aan. Feb 1978. 20p. Dep. NTIS (US Sales Only), PC A02/MF 


The thermal decomposition of simulated Magnox highly 
active waste and of HARVEST feed slurries which include the glass 
forming chemicals has been studied by (i) weight loss, (ii) physical 
appearance, (iii) bulk density, and (iv) apparent modulus or strength 
of the resulting products as a function of decomposition temperature. 
Two different feed slurries were used, one (SN) containing a precipi- 
tated silica with some — impurity and the other (SG) contain- 
ing a micronised silica gel. The waste on its own is almost complete- 
ly calcined by about 500°C. A further 0.7% weight loss occurred up 
to 915°C. In addition to the waste the feed slurries contain alkal. (Na 
and Li) boric oxide and silica. The calcination of the complete feed is 
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virtually achieved by 500 to 550°C. This is at first surprising because 
it is known that the nitrates of Na and Li are not decomposed 
significantly at this temperature. It seems likely that the silica has 
sufficient surface reactivity to act as a weak acid liberating nitric 
acid. The bulk density of the intermediate solids is fairly low (0.3 to 
0.8 g/cm*) until 650 to 700°C is reached. This temperature seems to 
mark the onset of fluxing and sintering for beyond it the density rises 
quickly to 2 g/cm® at 700 to 800°C and to the full glass value of 2.6 
/cm* by 1000° C. The colour of the solids varies little until about 
°C when it darkens considerably. The sulphate impurity in SN 
causes a yellow sulphate/molybdate/chromate phase to separate 
above 750°C. The apparent modulus (or strength) of the intermedi- 
ate solids decreases with temperature up to 500°C. It then rises as 
the solids begin to sinter/flux. Below 500°C the SN solids are the 
stronger, suggesting that the sulphate impurity renders this silica 
more reactive. 


15354 (BARC—894) Studies on inorganic exchangers - polyanti- 
monic acid. Murthy, T.S.; Balasubramanian, K.R.; Ananthakrishnan, 
M.; Ramani, K.S.; Varma, R.N. (Bhabha Atomic Research Centre, 
Bombay (India)). 1976. 23p. Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 

From the detailed experimental investigations carried out, it 
may be mentioned that the inorganic exchanger polyantimonic acid 
could be used for effectively separating strontium from fission prod- 
uct waste solutions free from cesium and zirconium at acidities of the 
order of 2M or so. After thorough washing of the column with 2M 
HNOs acid to remove any residual activity unadsorbed, the stron- 
tium can be eluted with a mixture of 1M AgNO; +6M HNOs at 
room temperature. The column after regeneration and conditioning 
can be used for further adsorption and elution up to a maximum of 6 
cycles without much deterioration in column characteristics. 


15355 (CONF-780304—, pp V.23-V.27) Removal of actinides 
from nuclear fuel reprocessing wastes. Navratil, J.D.; Thompson, 
G.H. (Rockwell International, Golden, CO). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


A program is being conducted to develop a cost-risk-benefit 
analysis of actinide partitioning and transmutation as a waste man- 
agement concept; two subtasks are Actinide Recovery from Com- 
bustible Waste (RCW) and Actinide Recovery and Recycle Prepara- 
tion for Waste Streams (RWS). Preliminary evaluation of common 
dissolution and fusion methods showed that the most effective 
method was carbonate-nitrate fusion. Preliminary runs with a biden- 
tate and a combined bidentate-TBP extraction process were made to 
remove actinides from acidified synthetic salt waste. The TBP 
removes most of the U and Pu and the bidentate removes most of the 
remaining actinides. 3 tables. 


15356 (CONF-780304—, pp IX.13-IX.14) Nuclear waste vitrifi- 
cation. Chapman, C.C.; Buelt, J.J. (Battelle-Northwest Labs., Rich- 
land, WA). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


Two radioactive waste vitrification processes are presented. 
The first is a ceramic melter coupled to a calciner. Pilot-scale of a 
melter is described. The second process is the direct liquid-fed 
ceramic melter. Experimental results with a pilot-scale unit and a 
large-scale developmental unit are presented. 2 figures, 2 tables. 


15357 (CONF-780304—, pp IX.15-IX.21) Analysis of capital 
and operating costs associated with high-level waste solidification 
processes. Kniazewycz, B.G. (TERA Corp, Berkeley, CA); Heck- 
man, R.A. 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


An analysis was performed to evaluate the sensitivity of 
annual operating costs and capital costs of waste solidification proc- 
esses to various parameters defined by the requirements of a pro- 

osed Federal waste repository. The process methods and waste 
orms examined were salt cake, spray calcine, fluidized bed calcine, 
borosilicate glass, and supercalcine multibarrier. 2 tables. 


15358 (CONF-780304—, pp X.5-X.10) Estimated radiological 
doses from the gaseous effluents of a model high-level waste solidifica- 
tion facility. Kibbey, A.H.; Godbee, H.W.; Hill, G.S. (Oak Ridge 
National Lab., TN). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


The maximum annual total-body dose and organ doses (50-yr 
commitment) to an individual from gaseous effluents of a model 
WSF are tabulated. The maximum individual total-body dose (0.39 
mrem/y) is about 0.4% of the average dose (97 mrem/y) due to 
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natural background in the same region and approximately four times 
the average dose (0.1 mrem/y) resulting from television viewing. 
The organ doses are only a small fraction of those resulting from 
other facilities at a fuel reprocessing site. 3 tables, 22 references. 


15359 (CONF-780304—, pp XI.15-XI.16) Fixation of radioac- 
tive wastes in glass by a process of molecular stuffing. Macedo, P.B.; 
Simmons, J.H.; Barkatt, A.; Litovitz, T.A. (Catholic Univ., Wash- 
ington, DC). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


Research on a process for adding dopants to high-silica 
porous glass at relatively low temperatures (<900°C) (Molecular 
Stuffing Process) has led to a method suitable for the storage of 
radioactive waste materials. Glass produced by this method a 
high concentration of waste in the interior and is free of this waste in 
a thick surface layer. Silica content is above 75% in the core and 
above 90 mole % in the surface. The glass exhibits extremely high 
chemical durability and low diffusion rates for the waste (cesium). 


15360 (CONF-780304—, pp XI.23-XI.25) Some thermal analysis 
aspects of metal encapsulated waste. Jardine, L.J.; Steindler, M.J. 
(Argonne National Lab., IL). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


This paper is to summarize two waste management schemes: 
(1) packaging for extended storage of LWR spent fuel assemblies, 
with the capability for simple conversion either to terminal storage if 
a throwaway” fuel cycle is ultimately adopted or to a form that can 
be reprocessed and (2) packaging for the terminal ng 20 8 of solidi- 
fied high-level wastes when the reprocessing of spent fuel is initiated. 
Only concepts utilizing metals or metal alloys to encapsulate either 
spent fuel or solidified high-level waste forms have been considered. 
Conceptual process flow sheets have been constructed to allow 
potential advantages and yenenges) ge of encapsulation alternatives 
to be identified in comparison with more conventional reference 
processes. Identification is also made of uncertainties of the analysis 
due to a lack of fundamental data required to perform evaluations. 3 
tables. 


15361 (CONF-780304—, pp XI.29-XI.32) Volume reduction and 
solidification of radioactive wastes. Stewart, J.E. (Werner and Pflei- 
derer Corp, Waldwick, NJ). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


The bituminization process is the choice at three aonins 
centers in Europe, where they are actually solidifying medium an 
low level wastes. When the reprocessing centers in the U.S. face the 
problem of waste disposal, a proven system is available. However, 
the bitumen binder is not recommended for high level wastes, 
although a process using the extruder-evaporator is readily adapt- 
able. In the interim the commercial power plants in both Europe and 
the U.S. are using the VRS based on cost benefit and proven 
technology. 


15362 (CONF-781105—40) NWCF maintenance features and ca- 
pabilities. Smith, R.R.; Bingham, G.E. (Allied Chemical Corp., 
Idaho Falls, ID (USA)). [nd]. Contract EY-76-C-07-1540. 15p. Dep. 
NTIS, PC A02/MF AO. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

A New Waste Calcining Facility is being built at the Idaho 
Chemical Processing Plant to replace the existing Waste Calcining 
Facility which was built to demonstrate fluidized-bed solidification 
of highly radioactive liquid wastes. The new facility is being de- 
signed to provide a higher waste throughput, more corrosion resis- 
tant materials of construction, more effective cleanup of effluent 
streams, and extensive remote maintenance and equipment replace- 
ment capability. The facility will also contain extensive decontami- 
nation capability should contact maintenance become necessary. The 
facility 7 aa in construction and is scheduled for hot oper- 
ation in 1980. 


15363 (CONF-781105—46) Design, fabrication, and mockup 
testing in the Remote Maintenance Development Facility. Carter, 
J.A.; Jacobs, R.T.; Bingham, G.E. (Allied Chemical Corp., Idaho 
Falls, ID (USA)), 1978. Contract EY-76-C-07-1540, 15p. Dep. NTIS, 
PC A02/MF AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The Remote Maintenance Development Facility (RMDF) at 
the Idaho National Engineering Laboratory (INEL) was installed 
and used extensively for full-scale development, mockup and testing 
of remote maintenance requirements for the New Waste Calcining 
Facility (NWCF). By performing remote handling tests, the NWCF 
handling concepts, techniques and remote capabilities were proven 
workable prior to construction. Presented in this paper is a descrip- 
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tion of the RMDF and its purpose, functions, and handling capabili- 
ties as they were used in support of the NWCF. 


15364 (ICP—1162) Off-gas cleanup system considerations for 
fluidized-bed radioactive waste calcination at the ICPP. Freeby, W.A. 
(Allied Chemical Corp., Idaho Falls, ID (USA). Idaho Chemical 
Programs - Operations Office). Aug 1978. Contract EY-76-C-07- 
1540. 33p. Dep. NTIS, PC A03/MF AOl1. 

Air fluidization, off-gas recycle, and steam fluidization are 
evaluated as process alternatives for a waste calcining facility. Em- 
phasis in the study was on the capability of each process to reduce 
radiochemical and chemical emissions to as low as practicable while 
minimizing system complexity and potential for calciner downtime. 


15365 (ICP—1175) Effect of feed atomization and vessel configu- 
ration of fines formation and entrainment from fluidized-bed calciners. 
Bonder, S.S. (Allied Chemical Corp., Idaho Falls, ID (USA). Idaho 
Chemical Programs - Operations Office). Nov 1978. Contract EY- 
76-C-07-1540. 31p. Dep. NTIS, PC A03/MF AO1. 

Fines and granules are produced during fluidized-bed calcina- 
tion of liquid radioactive wastes. Fines are generated by attrition of 
larger bed particles and spray drying of atomized feed droplets. 
Some of the fines have sufficient residence time in the bed to provide 
seed particles for the particle growth; the remainder are elutriated 
from the bed or withdrawn with the product. Methods which were 
tested to reduce the generation and entrainment of fines during the 
calcination process are discussed. A pneumatic, flat-faced, feed 
atomizing nozzle has proven adequate for feed introduction, bed 
particle size control, and seed particle generation. Other pneumatic 
nozzle types (the extended divergent, long extended convergent, and 
short extended convergent) did not control bed particle size. Testing 
of a single-fluid pressure nozzle and the combination nozzle and 
cyclone fines return jet was discontinued before completion. Howev- 
er, no further testing to improve nozzle operating characteristics is 

resently justifiable, as the flat-faced nozzle has proven adequate. 
Pimited tests confirmed that a cylindrical fluid bed with an expanded 
vapor space results in lower entrainment rates than a conventional 
cylindrical fluid bed. A reduction of the superficial gas velocity in 
the expanded vapor space by a factor of 3.2 reduced entrainment by 
a factor of 8. Double “venetian blind” baffles in the calciner vapor 
space were 20% more effective in suppressing fines entrainment than 
single “venetian blind” and fan baffles. Submerged baffles increased 
bed particle attrition and subsequent fines entrainment. The New 
Waste Calcining Facility will have a cylindrical calciner vessel with 
—- vapor space containing a double "venetian blind” 

e. 


15366 (JAERI-M—7275) Feasibility study of krypton removal 
plant by porous membrane method. Naruse, Y.; Yoshida, H.; Fujine, 
S.; Matsuda, Y.; Shimizu, T. (Japan Atomic Energy Research Inst., 
Tokyo). Sep 1977. 40p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 

In preservation of the environment, it is desirable to minimize 
the release of radioactive Kr-85 (half life 10.73 yrs) from the off-gas 
of a fuel reprocessing plant. For the purpose, methods such as 
cryogenic distillation, solvent absorption and membrane permeation 
are investigated. Feasibility of the porous membrane method for 
removal of Kr (Xe) from fuel reprocessing off-gas has been studied. 
The separation factor of porous membrane is generally small in 
isotope separation, especially in uranium enrichment. However, rela- 
tively large separation factor is expected in Kr removal process, 
because of the large difference in molecular weight between air and 
krypton. Furthermore, the stage separation factor can be increased 
by adopting two-compartment diffuser with porous inorganic sin- 
tered membranes. Based on the preliminary design studies of the Kr 
removal cascade (number of stages, concentration profile, membrane 
area, diffuser size and compressor power), the separation plant was 
found to be compact in cascade layout and simple in operation. The 
—_ inorganic membrane method was proved to be one of the 
easible techniques with safety and handling ease for removal of Kr 
from the radioactive off-gas. 


15367 (JAERI-M—7373) Bituminization of chemical sludge and 
evaporation concentrate. Fukuda, K.; Nishizawa, I.; Katsuyama, K.; 
Matsumoto, A.; Sakata, S. (Japan Atomic Energy Research Inst., 
Tokyo). Nov 1977. 25p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

A batchwise bituminization system has been installed in 1973 
to treat chemical sludge and evaporation concentrate. Volume re- 
duction efficiency of both the wastes and characteristics of the 
system, and properties of the bitumen blocks were studied in cold 
and hot runs. Volume reduction ratios obtained for the sludge (about 
6 wt% solid content) and the concentrate (about 10 wt% solid 
content) were 1/11.4 and more than 1/2, respectively. Radioactivity 
in the condensate was about 1/10° that in the sludge cake, and about 
1/5x10* that in the concentrate. Radioactivity entrained in the off- 
gas was about 1/10’ of that in the sludge and about 1/10 that in the 
concentrate. As the ratio of sludge to bitumen, 40 -- 45 wt% was 
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found to be appropriate both in liquidity and dispersibility of the 
bitumen, sludge mixture. The leaching rate of radioactivity from 
bitumen blocks in distilled water for about a year was about 0.01 % 
for the bitumen block with the sludge and about 0.1% for the 
bitumen block with the concentrate, sludge. 


15368 (PNL—2265-2) Research and development activities waste 
fixation program. Quarterly progress report, April—June 1977. McE]- 
roy, J.L. (Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Jul 1978. Contract EY-76-C-06-1830. 5ip. Dep. NTIS, PC A04/MF 
AOl. 

Through the Waste Fixation Program, the Pacific Northwest 
Laboratory is directing research on the solidification of high-level 
radioactive waste. A major goal of this program is to develop 
reliable waste glass compositions and processes for their manufac- 
ture. This | ps gua report describes the research and development 
activities of the past quarter: A 36-in.-diam spray calciner coupled to 
a 210 KWA electrical resistance in-can melter, capable of accepting 
canisters 24 in. in diameter by approximately 9 ft long, was placed in 
operation. In initial tests, a waste feed rate of 210 liters/hour and a 
melting rate of 60 kg glass/hour were demonstrated. Leach rates of 
multiple samples from five nonradioactive simulated waste glass 
canisters (runs ICM-16, -18, -20, and -34) show good uniformity for 
the glass in the 8 to 16 in. diameter canisters. X-ray diffraction 
measurements on supercalcine containing 3 wt% ***Cm show that 
the radiation is causing the apatite phase to become amorphous. 
Fluorite and tetragonal phases are unaffected after three months. 
Self-decontamination of waste canisters (WSEP canisters SS-7 and 
PG-2) in a mini-wet basin was demonstrated. In the first 150 days, 
86% of the initial smearable contamination was removed. Simulated 
waste glass marbles, encapsulated in an Al-12Si matrix were exam- 
ined microscopically after 10-day heat treatments at 300 and 500°C. 
No reaction between the glass and metal matrix was observed. 


15369 Processing of liquid radioactive wastes of nuclear power 
plants by the reverse osmosis method. Mamet, V.A.; Svittsov, A.A.; 
Shchapov, G.A.; Nikol’skii, B.F.; Khromchenko, N.M.; Chernov, 
V.V.; Zhilin, Yu.N. (Moscow Chem Technol Inst, USSR). Teploen- 
ergetika (Moscow); No. 4, 52-54(Apr 1978). (In Russian). 

Experiments to investigate the dependence of the indices of 
reverse osmosis (selectivity with regard to different components and 
membrane permeability) on the concentration of the initial water 
were carried out. The tests were carried out on effluents of the 
Byeloyarskaya nuclear power plant. The data obtained permit rec- 
ommendations to be given for the calculation of schemes of process- 
ing liquid radioactive wastes by the method of reverse osmosis. 


15370 (LA-tr—78-58) Decontamination performance testing of 
an incinerator for radioactive solid wastes. Machida, C.; Kodaira, N. 
Translated from Nippon Genshiryoku Gakkaishi; 17: No. 12, 661- 
666(1975). 18p. Dep. NTIS, PC A02/MF AO1. 

An incinerator for the treatment of low-level radioactive solid 
wastes was installed at Tokai Research Establishment, JAERI, in 
1966. The incinerator was equipped with a scrubber, cyclone, elec- 
trostatic precipitator, and HEPA filter. The retention factor (R.F.) 
of the furnace as well as the decontamination factors (D.F.) of each 
dust collector were measured using **P as a tracer under various 
conditions. It was found that the overall D.F. of the incinerator was 
improved by increasing the temperature in the furnace, decreasing 
the off-gas flow rate, increasing the charged voltage of the electro- 
static precipitator, and increasing the liquid gas ratio in the scrubber. 
The overall D.F. of the incinerator (including the R.F. in the 
furnace) under standard operating conditions was 9.1 x 10°. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 16681, 17209, 17219 


15371 (77-CNA—400, pp 54-64) Waste disposal - a progress 
report. Hart, R.G. (Atomic Energy of Canada Ltd., Pinawa, Manito- 
ba. Whiteshell Nuclear Research Establishment). [nd]. 

From 17. Canadian Nuclear Association conference; Montre- 
al, Quebec, Canada (5 Jun 1977). 


The Canadian radioactive waste disposal program is pursuing 
a course involving surface interim storage of spent fuel and ultimate 
disposal of all wastes by emplacement underground in plutons. It has 
proved difficult to communicate to the public that chemical pollut- 
ants insult health to an unknown degree almost certainly of far 
greater magnitude than radioactive wastes. 


15372 (AAEC/E—427) Study of the burial ground used for 
radioactive waste at the Little Forest area near Lucas Heights New 
South Wales. Isaacs, S.R.; Mears, K.F. (Australian Atomic Energy 
Commission Research Establishment, Lucas Heights). Dec 1977. 
50p. Dep. NTIS (US Sales Only), PC A03/MF AOl. 

This report describes the laboratory and field work connected 
with the study of the fate of radionuclides already buried at the 
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burial ground of the AAEC Research Establishment at Lucas 
Heights. The study complements and expands investigations made 
before the burial ground was established. The very slow movement 
of radioactivity from the buried waste is confirmed by environmen- 
tal monitoring. The ion exchange capacity of the soil and the 
minimal groundwater velocity both contribute to the retention of 
radioactivity in the area. A simple model is developed to demon- 
strate the capacity of the burial area for radioactive waste. 


15373 (AECL—5959/1) Report by the committee assessing fuel 
storage. Part 1: summary. Morgan, W.W. (ed.). (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). Nov 1977. 23p. Dep. NTIS (US Sales Only), PC A03/ 
MF AOI. 

Various concepts for interim storage of spent nuclear fuel 
have been considered. Preliminary design studies and cost estimates 
have been prepared for the following concepts: two with water 
cooling - prolonged pool storage at a generating station and pool 
storage at a central site - , three with air cooling at a central site - 
“canister”, convection vault”, and “conduction vault” - and one 
underground storage scheme in rock salt. Costs (1972 dollars) were 
estimated including transportation and a perpetual care fund for 
maintenance and periodical renewal of the storage facility. Part 1 of 
this report summarises the findings. All concepts gave moderate 
costs providing a contribution of about 0.1 m$/kWh to the total unit 
energy cost. Advantages and disadvantages of the respective 
schemes are compared. 


15374 (AECL—5959/2) Report by the committee assessing fuel 
storage. Part 2: appendices. Morgan, W.W. (ed.). (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). Nov 1977. vp. Dep. NTIS (US Sales Only), PC A10/ 
MF AOl. 

Various concepts for interim storage of spent nuclear fuel 
have been considered. Preliminary design studies and cost estimates 
have been prepared for the following concepts: two with water 
cooling - prolonged pool storage at a generating station and pool 
storage at a central site - , three with air cooling at a central site - 

“canister”, ‘convection vault” , and “conduction vault” - and one 
underground storage scheme in rock salt. Costs (1972 dollars) were 
estimated including transportation and a perpetual care fund for 
maintenance and periodical renewal of the storage facility. Part 2 
provides details of the concepts and costing methods. All concepts 
gave moderate costs providing a contribution of about 0.1 m$/kWh 
to the total unit energy cost. Advantages and disadvantages of the 
respective schemes are compared. 


15375 (AECL—5965) Concrete canister program. Ohta, M.M. 
(Atomic Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell 
Nuclear Research Establishment). Feb 1978. 56p. Dep. NTIS (US 
Sales Only), PC A04/MF AO1. 

In the spring of 1974, WNRE began development and demon- 
stration of a dry storage concept, called the concrete canister, as a 
possible alternative to storage of irradiated CANDU fuel in water 
pools. The canister is a thick-walled concrete monolith containing 
baskets of fuel in the dry state. The decay heat from the fuel is 
dissipated to the environment by natural heat transfer. Four canisters 
were designed and constructed. Two canisters containing electric 
heaters have been subjected to heat loads of 2.5 times the design, 
ramp heat-load cycling, and simulated weathering tests. The other 
two canisters were loaded with irradiated fuel, one containing fuel 
bundles of uniform decay heat and the other containing bundles of 
non-uniform decay heat in a non-symmetrical radial and axial array. 
The collected data were used to verify the analytical tools for 
prediction of effectiveness of heat transfer and radiation shielding 
and to verify the design of the basket and canisters. The demonstra- 
tion canisters have shown that this concept is a viable alternative to 
water pools for the storage of irradiated CANDU fuel. 


15376 (ARH-SA—294) Characterization of pollucite as a materi- 
al for the long term storage of cesium-137. Strachan, D.M.; Schulz, 
W.W. (Atlantic Richfield Hanford Co., Richland, WA (USA)). Jun 
1977. Contract EY-76-C-06-2130. 36p. (CONF-7710176—). Dep. 
NTIS, PC A03/MF AOl1. 

From Pacific coast meeting; Los Angeles, CA, USA (29 Oct 
1977). 

Storage of nuclear waste requires materials which are thermo- 
dynamically stable. Pollucite (CssO . AlOs . 4SiO2) may be an 
acceptable material for the long-term storage of the purified '°7CsCl. 
Pollucite is made at near theoretical yields when CsCl (or any 
cesium salt) reacts at about 970°K with a montmorillonite-containing 
clay. Pollucite dissolves in deionized water at rates which are less 
than 2 x 10° kg/(m?. s) based on cesium. Microstructural analyses 
show that cesium reacts with the montmorillonite clay to form ill- 
defined pollucite crystals which contain low concentrations of the 
impurities found in the clay. Although further work needs to be 
done, pollucite is considered to be an excellent material for the long- 
term storage of '*’Cs. (5 tables, 5 figures). 
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15377 (CONF-780304—, pp IX.1-IX.4) Public attitudes regard- 
ing nuclear wastes. Rankin, W.L. (Battelle Memorial Inst., Seattle). 
19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


This paper traces the history of public attitudes regarding 
nuclear waste issues. A majority of the public has recently devel- 
oped the attitude that nuclear wastes are a serious problem, and a 
small percentage of the public opposes nuclear power mainly be- 
cause of nuclear waste issues. However, a majority of the public has 
confidence in the ability of technologists to solve the problems 
associated with nuclear waste disposal. Finally, the attitudes of 
nuclear technologists regarding waste disposal differed greatly from 
the attitudes of other groups, especially environmentalists. 


15378 (CONF-780304—, pp IX.5-IX.9) Generic waste 
ment concepts for six LWR fuel cycles. Peterson, J.M. (Argonne 
National Lab., IL); Stone, E.G.; Busch, L.S.; Buffington, J.D.; 
Parry, S.J.S. 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


The environmental impacts of the six options are tabulated 
with respect to the number of repositories required, land commit- 
ments, and radiation doses for both normal and off-normal operating 
conditions. Each repository for any of the six options is assumed to 
require 5000 acres of land. The radiation doses are due to the gamma 
radiation from, and occasional leaks in, the waste containers. Doses 
for off-normal conditions (accidents) are calculated for postulated 
accidents. There is a moderate range in the land and dose commit- 
ments for the six options. However, the environmental impacts in the 
management of the nuclear wastes are not sufficiently large to 
preclude any option. 2 tables, 2 figures. 


15379 (CONF-780304—, pp IX.23-IX.25) Back end of the nucle- 
ar fuel cycle: the view from the caboose. O’Brien, P.D. (Sandia Labs., 
Albuquerque). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


This paper discusses briefly some of the technical concerns of 
the radwaste repository operator: safety hazards, radiation doses, 
long-term hazards, etc. Some of the Waste Isolation Pilot Plant 
criteria are described. (DLC) 


15380 (CONF-780304—, pp IX.27-IX.31) Relative areal require- 
ments for bedded salt disposal of LWR wastes from several fuel cycles. 
Lincoln, R.C. (Sandia Labs., Albuquerque, NM); Parry, S.J.S. 19 
Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


A scoping analysis was performed of the relative area require- 
ments for the disposal of five waste types resulting from LWR 
operation in the once-through (no recycle), U only recycle, and U 
and Pu recycle fuel cycles. 2 figures, 1 table. 


15381 (CONF-7809100—2) Consequences of radiation from 
sorbed transplutonium elements on clays selected for waste isolation. 
Haire, R.G.; Beall, G.W. (Oak Ridge National Lab., TN (USA)). 
1978. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AOI. 

From Symposium on radioactive waste in geological storage; 
Miami Beach, FL, USA (11 Sep 1978). 

Initial results of experiments with **Es—clay mixtures are 
reported. Although the *5*Es radiation destroyed the clay structures, 
the distribution ratios did not drop drastically with time but in fact 
increased slightly. It is concluded that the clays can be used as 
sorptive material for trivalent actinides. (DLC) 


15382 (K/CSD/TM—24) THAC-SIP-3D: a three-dimensional, 
transient heat analysis code using the strongly implicit procedure. 
Turner, W.D. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). Sep 
1978. Contract W-7405-ENG-26. 198p. Dep. NTIS, PC E05/MF 
E05. 

THAC-SIP-3D is a transient heat analysis code designed to 
use the Strongly Implicit Procedure to calculate temperature distri- 
butions for problems that can be modeled in the three-dimensional 
Cartesian coordinate system. In THAC-SIP-3D, the thermal conduc- 
tivity, density, specific heat, and heat generation may be dependent 
on position, temperature, and time. The thermal conductivity may be 
anisotropic. A model may have boundary conditions on the external 
surfaces which may be adiabatic, a prescribed temperature, or any 
combination of prescribed heat flux, forced convection, natural 
convection, and radiation. The boundary temperatures may vary 
with time, and other boundary condition parameters may be depend- 
ent on position, temperature, and time. The mesh spacing may be 
variable along each axis. The code will allow a model with a 
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maximum of 200 fine lattice planes along each axis, 100 regions, 100 
materials, and 25 boundary conditions. The maximum number of 
nodes can be easily adjusted to fit the problem and the computer 
storage fo go paae The amount of storage required by the code 
on an IBM 360 or 370 computer varies from approximately 240K 
bytes for one node to 1500K bytes for 5000 nodes. The code uses a 
finite difference scheme which can range from the Crank—Nicolson 
Procedure to the Classical Implicit Procedure (backwards Euler) to 
enerate the system of equations solved by the Strongly Implicit 
ure to obtain the transient temperature distribution. The size 
of the time step may be varied as a function of the maximum 
temperature change or the maximum percent of relative change in 
temperature throughout the model. This report contains a discussion 
of the numerical technique used by THAC-SIP-3D, instructions on 
how to model a typical problem, a description of the input data, a 
description of the JCL (job control language) necessary to access the 
code at the Oak Ridge installations, and some sample problems. 14 
figures, 16 tables. 


15383 (KBS-TR—35) Project for the handling and storage of 
vitrified high-level waste. (Kaernbraenslesaekerhet, Stockholm 
egg Oct 1977. 127p. Dep. NTIS (US Sales Only), PC A07/ 
AOl. 


A system for handling and disposing of the Swedish radioac- 
tive waste, after reprocessing, is described. After solidification, the 
waste, in form of borosilicate glass blocks, will be cooled for ten 
years. It should then be placed in an interim storage for at least 
another 30 years and eventually be encapsulated and disposed of in 
———— by tunnels drilled in the bedrock 500 m below ground. 

report contains numerical data on activities, temperatures a.s.o., 
and several drawings. 


15384 (KBS-TR—37) Handling of buffer material quartz-benton- 
ite. Fagerstroem, H.; Lundahl, B. (Kaernbraenslesaekerhet, Stock- 
holm (Sweden)). Oct 1977. 56p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A04/MF AO1. 

The intention of the field and laboratory investigations, de- 
scribed in this report has been to investigate in which way a buffer 
material consisting of quartz and bentonite can be handled by means 
of known technics. In the tests, different mixtures have been studied 
with respect to function and handling. The proportions of the 
materials can be adjusted to give the buffer fill desired properties in 
different zones. It is an advantage that the swelling properties of the 
buffer fill can be adjusted to confirm with the requirements in 
different zones. A high bentonite content is favourable in the upper 
portion of the tunnels in order to guaranty that possible voids and 

kets will be filled up through swelling, thus minimizing any 

orizontal water movements. The buffer material can be mixed and 

handled utilizing technics well known from fabrication of concrete 
as well as from earth fill works and road works. 


15385 (KBS-TR—45) Temperature calculations for a rock stor- 
age in one level for final disposal of radioactive waste. Report number 
3. Blomquist, R. (Kaernbraenslesaekerhet, Stockholm (Sweden)). 
= = 10p. (In Swedish). Dep. NTIS (US Sales Only), PC A02/ 

Introductory calculations of temperatures in rock storages for 
final disposal of radioactive waste have earlier been ‘ormed, see 
KBS Technical Reports 05 and 15. In those calculations the values 
of important Berner arn such as geometrical arrangement, age of 
waste, thermal conductivities, etc. have been varied in order to show 
their influence on temperatures. Gradually the main interest have 
been directed to a storage in one level covering a horisontal area of 1 
x 1 km. A mixture of quartz sand and bentonite has been chosen as 
filling material around the waste containers. This paper reports on 
temperature calculations for a storage of this model. 


15386 (KBS-TR—48) Mechanical properties of the rocks in 
Stripa, Kraakmaala, joen and B . Swan, G. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Sep 1977. 54p. Dep. 
NTIS (US Sales Only), PC A04/MF AOI. 

The mechanical properties of Stripa Granite are presented as 
determined from small (laboratory size), oven-dried specimens. The 
properties determined include Young’s modulus, Poisson's ratio, 
unaxial compressive fracture stress and the expansion coefficient, all 
as a function of temperature. In addition the Brazilian tensile fracture 
stress, residual shear strength as a function of a normal stress and the 
rock’s anisotropy ratios are presented. Finally ultrasonic determina- 
tions at 1 MHz of the rock’s dilatational wave velocity are given and 
the deduced Young's modulus is compared with the static value for 
room temperature. 


(KBS-TR—51) Seismotechtonic risk modelling for nuclear 

in the Swedish bedrock. Ringdal, F.; Gjoeystdal, H.; 

Husebye, E.S. (Kaernbraenslesaekerhet, Stockholm (Sweden)). Oct 
1977. 46p. Dep. NTIS (US Sales Only), PC A04/MF AOI. 

The problem studied in this report concerns geotectonic risk 

factors for nuclear waste canisters stored underground in the Swed- 
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ish bedrock, and embedded in tunnels filled with a clay-like material. 
The tectonic events causing potential damage can be classed as (i) 
earthquakes and (ii) creep motion. The numerous existing faults 
observed in Sweden are in general the results of past orogenic 
cycles, dating several hundred million years back. Only a few faults 
have shown surface movements after the most recent glaciation 
(ending about 8000 years b.p.), and in most cases such neotectonic 
movements have occurred along already existing zones of weakness. 
A model has been developed to compute the probability of a storage 
area being intersected by a known or unknown fault. The model is 
based upon lognormal distribution of fault lengths and a random 
orientation of the faults with all directions having equal probability 
of occurrence. The model is used in conjunction with the assumption 
that the rate of creation of new faults has remained constant over the 
past 1500 million years, and will remain so in the future. The 
probability of a new fault created during the next 10,000 years 
intersecting a given circular storage area of 1 km radius is then of the 
order 5x10~*. 


15388 (KBS-TR—54-02) Ground water movements around a re- 
pository. Thermal analyses. Ratigan, J.L. (Kaernbraenslesaekerhet, 
Stockholm (Sweden)). Sep 1977. 78p. Dep. NTIS (US Sales Only), 
PC A05/MF AOl. 

Conduction baseline thermal calculations have been complet- 
ed for local near-field and global far-field temperature distributions. 
The effects of waste age, rock mass thermal conductivity, repository 
depth, repository ventilation, emplacement sequence, and modeling 
— have been analyzed. These baseline results will be used in 

her phases of this study to analyze the effects on the rock 
mechanical situation and subsequent flow permeability perturbations. 
Additionally, the temperature fields will be utilized to assess ther- 
mally induced flow and to quantify the importance of free and 
forced convective heat transfer and their subsequent effects on the 
groundwater regime. The temperature rises that have been observed 
are low in comparison to those arising in the analysis of repositories 
in other nations. This is mainly due to the waste age and the low 
GTL being investigated in Sweden. In a qualitative sense, the 
potential for thermally induced flow appears apparent. However, 
further study should quantify the magnitude of this flow. 


15389 (KBS-TR—S59) Tectonic lineaments in the Baltic from 
Gaevle to Simrishamn. Floden, T. (Kaernbraenslesaekerhet, Stock- 
holm (Sweden)). Dec 1977. 56p. Dep. NTIS (US Sales Only), PC 
A04/MF AOl1. 

The present report deals with the tectonic pattern within the 
offshore area of middle and SE Sweden. The study is restricted to 
the large scale pattern that can be detected by seismic reflection 
profiling. Neotectonic events are discussed in connection with the 
special study of echo sounding and seismic records from the Baltic 
Sea. This report is mainly based on investigations performed during 
the period 1966-1976 by means of continuous seismic reflection 
profiling. The investigations were mainly concentrated to areas with 
a sedimentary rock cover and thus, there is a large discrepancy in 
the amount of available information between different parts of the 
Baltic. In the coastal zone, only those tectonic lineaments that are of 
importance for the understanding of the offshore conditions are 
included in the present maps. References to other known lineaments 
are made in the text. 


15390 (KBS-TR—60) Ground water investigations in the bed- 
rock at Lake Finnsjoen, Sweden. Klockars, C.-E.; Persson, O. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Jan 1978. 17p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The Finnsjoen-area, close to the power reactor plant at 
Forsmark, is a possible location for a nuclear waste repository in 
Sweden. In this report studies of the permeability of the bedrock in 
the area are accounted for. 


15391 (KBS-TR—61) Permeability measurements. Hult, A.; 
Gidlund, G.; Thoregren, U. (Kaernbraenslesaekerhet, Stockholm 
(Sweden)). Jan 1978. 20p. (In Swedish). Dep. NTIS (US Sales Only), 
PC A06/MF AOl. 

Water pressure test have been carried out in boreholes at 
several places in Sweden for determination of the permeability in the 
bedrock. The rests are carried out in 2 m or 3 m sections delimited 
by packers. Water is pumped out between the packers. The water 
flow and pressure (ca 0,2 MPa) is measured and the permeability is 
calculated. The minimum permeability is set by the smallest amount 
of water which can be measured by the water flow meter (0,002 1/ 
min). The results show that fractures are not evenly distributed in 
the bedrock. Hence one joint in one section can give the same 
permeability as several fractures in another section. Diagrams show 
that a considerable difference in permeability can be forthcoming 
between adjacent sections. In several boreholes there is a greater 
amount of open fractures in the upper part of the bedrock than in the 
deeper. In the deeper parts, sections with water seepage are confined 
to zones where the fracture frequency is more intense to a certain 
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degree. Between these zones there are considerable parts of the holes 
where there are no or just a few sections with water seepage. 


15392 (KBS-TR—61) Geophysical borehole measurements. Mag- 
nusson, K.Aa.; Duran, O. (Kaernbraenslesaekerhet, Stockholm 
(Sweden)). Jan 1978. 67p. (In Swedish). Dep. NTIS (US Sales Only), 
PC A06/MF AOl1. 

A well logging program has been carried out in Sweden in 
order to investigate the rock properties at depth. The perpose of the 
investigation is to find out if radioactive waste can be disposed in 
Sweden. The walls of the borehole have been inspected with a TV- 
camera. This method has a very high resolution and can detect very 
small fractures (less than 1 mm). It can also be used to evaluate the 
orientation of the fractures. The borehole’s deviation has been meas- 
ured with an inclinometer. Natural gamma and induced polarization 
measurements have been used to characterize the variation in bed- 
rock composition. The results show that changes in composition are 
often connected with changes in rock qualities, such as fracture 
frequency. The resistivity of the borehole fluid has been measured in 
order to get information about the variation in fluid salinity. Abrupt 
changes in salinity are connected with major fracture zones. This 
borehole fluid leaks into the hole from the fractures. In the first 100 
m of the borehole measurable permeabilities can be obtained of very 
small fractures (less than 1 mm) are situated between the packers. At 
depths about 300 m and below, measurable permeabilities are con- 
nected with large open fracture zones. 


15393 (KBS-TR—63) Geologic and hydrogeologic basic docu- 
mentation on the Stripa Test Station. Olkiewicz, A.; Hansson, K.; 
Almen, K.E.; Gidlund, G. (Kaernbraenslesaekerhet, Stockholm 
(Sweden)). Feb 1978. 90p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A06/MF AOI. 

Geolocial documentation of the Stripa Test Station, middle 
Sweden has been carried out. Stripa is an iron mine. The report 
comprises a summary of previous work; geological and joint map- 
ping of the granite on the surface as well as in tunnels at the level of 
330 and 360 m; mapping of 3 drill cores and TV-inspection of one 
drillhole regarding change in fissure frequency caused by blasting of 
a tunnel in the close neighborhood. The results of mapping of the 
granite in the investigated areas show that they are dominated by 
reddish, medium-grained, massive monzogranite, but that they show 
different degrees of tectonization. The granite on the surface, in the 
ventilation tunnel and in the northern part of the lower tunnel (360 
m level) is, in contrast to the upper tunnel (330 m level), partly 
strongly crushed and sometimes also brecciated. The hydrogeologi- 
cal investigations have included the following: Water injection tests 
before and after driving a drift parallell to the borehole, hydrostatic 
pressure tests determination of permeability, water chemistry, and 
water datings. The permeability tests were performed by measuring 
the waterflow and hydrostatic pressure in different levels. Sections 


of 6,68 m were isolated by two packers, and a plastic tube conducted - 


the water from each section up to the 410 m level. The calculated 
average permeability was 6,5 x 10~!° m/s. Water samples were taken 
from surface waters, shallow groundwater and deep groundwater. 
pH, Na and Cl were found to increase with depth. Extremely high 
concentrations of Rn have been measured in the deep groundwater. 
Contents in the order of 2 u Ci/] have been noticed. The tritium 
concentrations show a significant decrease with depth. The 'C- 
analyses of the deep groundwater indicate an age of 27 000 years at a 
depth of 360 m and 23 300 years at a depth of 410 m. 


15394 (KBS-TR—64) Stress measurements in Scandinavian bed- 
rock-conditions, results and interpretation. Bergman, S.G.A. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Nov 1977. 27p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

In situ stress measurements in Scandinavian bedrock are re- 
viewed and discussed. The conditions precedent in order to obtain 
reasonably reliable three - dimensional stresses in the rock mass 
space mosaic structure are analyzed. It is concluded that measure- 
ments with the LEEMAN three - dimensional or door - stopper 
method and with the modified LEEMAN - HILTSCHER method 
give within a very small volume (less than a few hundreds of cm‘). 
Generally, it can be stated that the stress measurements indicate 
higher horizontal compression stresses and shear stresses than should 
be expected from elastic theory. Most of the stress values obtained 
with the measuring methods judged to be reliable can be interpreted 
as residual stresses caused by creep phenomena in the rock mass 
during late glaciations. It is concluded that it will probably be fairly 
easy to find Swedish bedrock, where qualified rock tunnels (cham- 
bers) with moderate span can be cut out at 100-1000 m depth 
without any manifest stability problems, excavation difficulties or 
heavy reinforcements to be anticipated from rock stress conditions. 


15395 (KBS-TR—70) Leaching of irradiated UO. fuel. Eklund, 
U.B.; Forsyth, R. (Kaernbraenslesaekerhet, Stockholm (Sweden)). 
Mar 1978. 25p. (In Swedish). Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 
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Leaching tests over a period of 105 days have been performed 
on 20 mm long sections of an irradiated fuel rod. The sections - fuel 
with clad - were selected from axial locations along the rod corre- 
sponding to average linear heat ratings of 11.2 and 23.5 kW/m. For 
each fuel type, two leachant solutions were used: a synthetic Swed- 
ish groundwater and distilled water as reference. Leaching was 
performed at 60°C without mechanical stirring. All the leached 
species which were measured (U, 90-Sr, 137-Cs and total alpha 
activity) showed large initial leaching rates - expressed as fractions 
of the total inventory leached per day - but the end of the leaching 
period, values were obtained of about 10~°/d for U, 90-Sr, 137-Cs, 
and about 10~7/d for total alpha activity. Comparison of the cumula- 
tive amounts leached out during 105 days between the highly-rated 
and low-rated specimens showed the greatest difference in the case 
of 137-Cs where values of about 0,7 percent and 0,03 percent of the 
total 137-Cs inventory were obtained. These values demonstrate the 
sensitivity to heat rating of the movement of 137-Cs during reactor 
operation to the pellet-clad gap and pheripheral cracks. 


15396 (KBS-TR—71) Rock sealing with bentonite. Pusch, R 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Nov 1977. 21p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

This report presents a new technique for sealing narrow rock 
joints by applying electrophoresis. The idea is that 4-8 holes for 
electrodes are bored around the central deposition hole. A bentonite 
slurry is applied in the central hole and is injected into the joints by 
applying an under-pressure in the surrounding holes. Then, anodes 
are inserted in the outer holes and a cathode in the central hole and a 
direct current is applied for one or two weeks. The deposition hole is 
cleaned after which the application of highly compacted bentonite 
bodies and canister can begin. 


15397 (KBS-TR—73) Selfinjection of highly compacted benton- 
ite into rock joints. Pusch, R. (Kaernbraenslesaekerhet, Stockholm 
(Sweden)). Feb 1978. 38p. Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 


When radioactive waste is disposed in bore holes in rocks 
there will be some space between rock and canister. Other investiga- 
tions have suggested that the space could be filled with highly 
compacted bentonite. In this report it is discussed if open joints 
formed or widened in the surrounding rock after the deposition will 
be sealed by self-injecting bentonite. Bentonite in contact with water 
will swell. The flow pattern and properties of the swelling bentonite, 
the permeability of the extruded bentonite and the viscosity of the 
extruded bentonite have been investigated. The following statements 
are done. In the narrow joints that can possibly be opened by various 
processes, the rate of bentonite extrusion will be very slow except 
for the first few centimeter move, which may take place in a few 
mounths. The swelling pressure of the extruded bentonite will de- 
crease rapidly with the distance from the deposition hole. The loss of 
bentonite extruded through the narrow joints will be negligible. In 
the outer part of the bentonite zone there will be a successive 
transition to a very soft, dilute bentonite suspension. It will consist of 
fairly large particle aggregates which will be stuck where the joint 
width decreases. 


15398 (KBS-TR—74) Highly compacted Na bentonite as buffer 
substance. Pusch, R. (Kaernbraenslesaekerhet, Stockholm (Sweden)). 
Feb 1978. 42p. Dep. NTIS (US Sales Only), PC A04/MF AOl. 

Sodium bentonite has been suggested as filling material be- 
tween rock and canisters at disposal of radioactive wastes in bore 
holes. In this report bentonite as a buffer substance in bore holes is 
investigated. For this purpose experimentally and theoretically de- 
termined mechanical and physical properties as well as the in situ 
behavior of highly compacted sodium bentonite buffer mass are 
discussed. 


15399 (KBS-TR—75) Small-scale bentonite injection test on 
rock, Pusch, R. (Kaernbraenslesaekerhet, Stockholm (Sweden)). Mar 
1978. 25p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

When radiactive waste is disposed a sealing of the rock is 
very valuable since it reduces the rate of water percolation and 
diffusion. In an earlier report injection of bentonite gels by means of 
over-pressure and subsequent electrophoresis has been suggested. 
The present report describes a rock test series where bentonite 
injection was applied. For the test an approximately cubical block of 
about | m*® was selected. The rock type was diorite with a fairly high 
frequency of quartz denses. The block was kept in a basin during t 
test in order to maintain the water saturation. Holes were bored in 
the block. A bentonite slurry with 1000 percent water content was 
injected. It was shown that the bentonite had a sealing effect but the 
depth of extrusion into rock joints was not large because of gelation. 
Electro-kinetic injection of montmorillonite was found to be a more 
promising technique for rock lightening. 


15400 (KBS-TR—76) Experimental determination of the stress/ 
strain situation in a sheared tunnel model with canister. Pusch, R. 





1628 ENERGY RESEARCH ABSTRACTS 


(Kaernbraenslesaekerhet, Stockholm (Sweden)). Mar 1978. 19p. 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

A previous report concerned a technical matter which could 
be of great importance as regards the mechanical strength of canis- 
ters embedded in a bentonite/quartz buffer mass, i.e. the effect of a 
differential movement triggered by a critical deviatoric stress condi- 
tion. Even if this is extremely unlikeley to occur it was considered to 
be of importance to verify the theoretical expressions for the maxi- 
mum bending moment and maximum shear force. A special reason 
was to test the hypothesis that the contact pressure would soon 
reach a high value and then stay fairly constant when the displace- 
ment increased. The theoretical approach requires that the stress/ 
strain properties of the fill are thoroghly investigated and described 
in therms of a mathematical model. Experience shows that this may 
be a tedions and difficult task. 


15401 (KBS-TR—78) Consideration of radiolysis of ground 
water. Christenssen, HH. (Kaernbraenslesaekerhet, Stockholm 
(Sweden)). Feb 1978. 26p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

Computer calculations of the radiolysis of ground water have 
been carried out with regard to the final disposal of highly active 
waste. Radiolysis of water outside the container of waste encapsulat- 
ed in glass results in an equilibrium situation after less than 50 h. The 
equilibrium concentrations of oxygen, hydrogen, hydrogen peroxide 
are low, in the order of 4M, corresponding to 20, 10 and 20 ppB, 
respectively. Radical concentrations are much lower, C(OH) <= 
2.10"? M and e~ sub(aq) <= 5.10~'* M. For fuel elements directly 
deposited in a copper container the radiolysis of water inside the 
container has been studied by calculations. The pu has been to 
determine whether hydrogen could be formed concentrations ex- 
ceeding the solubility limit and also to calculate the amount of 
copper corrosion. Assuming that oxygen reacts diffusion controlled 
with the copper surface it was found that hydrogen was formed in 
concentrations far below the solubility limit even after several mil- 
lion years. Zirconium may possibly react with water below 100°C 
resulting in the formation of hydrogen at a rate of 1.10sup(-4) mole/ 
year. The corrosion of copper is less than 50 mg per liter of water 
present. 


15402 (KBS-TR—90) Corrosion resistance of copper canisters 
for final disposal of spent nuclear fuel. (Kaernbraenslesaekerhet, 
Stockholm (Sweden)). Mar 1978. 165p. (In Swedish). Dep. NTIS 
(US Sales Only), PC A09/MF AO1. 

The Nuclear Fuel Safety Project (KBS) has proposed, that 
spent non-processed nuclear fuel can be disposed of by enclosing in 
copper canisters with 200 mm thick walls. The canisters are to be 
placed in vertical drill-holes in rock, 500 m below ground, and 
embedded in a buffer of compacted bentonite. The thermodynamic 
possibilities for various corrosion reactions on copper under the 
prevailing conditions were studied, also with regard to bacterial 
influence. Oxygen entrapped in the buffer material at the closing of 
the storage was found to be the oxidant of major importance for the 
corrosion. Sulphide in the ground water was found to be another 
reactant of importance. The supply of oxygen and sulphide mainly 
by diffusion was calculated, and hence the greatest possible corro- 
sion of copper. 


15403 (KFK—2076) Studies on the formation of radiolytic gases 
and heat generation during storage of radioactive bitumen and concrete 
products in underground storage spaces. Smailos, E.; Diefenbacher, 
W.; Korthaus, E.; Comper, W. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Abt. zur Behandlung Radioaktiver Abfaelle; Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Abt. Reaktorbetrieb 
und Technik; Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Projekt Wiederaufarbeitung und Abfallbehandlung). Mar 1978. 69p. 
= —— (PWA—37/77). Dep. NTIS (US Sales Only), PC A05/ 
AOl. 

The investigations relating to the formation of radiolytic 
gases from bitumen and concrete products (without Pu) show that 
the amounts of radiolytic gases increase with the storage space 
becoming more and more filled and with the growing age of the 
fission products. The amounts of radiolytic gases formed while 
storing concrete products are lower by about the factor 17 in a 
storage space as compared to that calculated for bitumen products 
stored. From the amounts calculated of radiolytic gases those values 
of the specific initial activity in the bitumen and concrete products 
were determined for which in a nonventilated storage space an 
ignitable mixture of radiolytic gas/air is just attained after an as- 
sumed 10 years period of operation. As to the heat generation in 
cylindrical storage spaces, investigations relating to products with 
and without Pu content have shown that the temperature rises with 
growing age of the fission products. The maximum temperature 
value is attained for a diameter to height ratio approximately unity of 
the storage space. The temperatures are lower for concrete products 
stored than for bitumen products stored. The temperatures calculat- 
ed are used to determine for a cylindrical storage space those values 
of the specific initial activity in fission product bearing bitumen and 
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concrete products with and without Pu for which the maximum 
tolerable temperatures of 70°C for bitumen products and 90°C for 
concrete products assumed in this investigation are just attained. 


15404 (KFK—2482) Alternative processes for the long-term stor- 
age of Kr-85. Penzhorn, R.D. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.)). Dec 1977. 67p. (In German). Dep. NTIS (US 
Sales Only), PC A04/MF AOI. 

The forseeable problems which are characteristic of the long- 
term storage of Kr-85, are discussed on the basis of the chemical, 
physical and radiological properties of the fission noble gases kryp- 
ton and xenon as well as rubidium, the daughter nuclide of Kr-85. 
The various alternatives suggested in the literature for the long-term 
storage of Kr-85 are reviewed. The technological realization of each 
of the proposed alternatives is analyzed. 


15405 (NRPB-R—69) Preliminary assessment of the radiological 
protection aspects of disposal of high-level waste in geologic forma- 
tions. Hill, M.D; Grimwood, P.D. (National Radiological Protection 
Board, Harwell (UK)). Jan 1978. 75p. Dep. NTIS (US Sales Only), 
PC A0S5/MF AOl1. 

The purpose of this study is to carry out a preliminary 
assessment of the potential radiological consequences of disposing of 
vitrified high-level radioactive waste in geologic formations. The 
events which could lead to the release of radioactivity from a 
— repository are reviewed and ingress of ground-water is 
identified as the principal mechanism by which radioactivity may be 
transported back to the biosphere. A mathematical model of radio- 
nuclide migration with ground-water is used to predict possible rates 
of release of radioactivity into fresh water from a hypothetical 
repository containing all the high-level waste which may be generat- 
ed in the UK up to the year 2000. The individual and collective 
doses which could be received as a result of man’s use of contaminat- 
ed fresh water are evaluated. The numerical results of the study 
depend very much on the assumptions made and cannot be used to 
draw any detailed conclusions. The main result is the identification 
of areas where further studies are required in order to carry out a 
full evaluation of this disposal option. 


15406 (NUREG—0412, pp 1-19) History and interpretation of 
radioactive waste management in the United States. Metlay, D.S. 
(Indiana Univ., Bloomington). Apr 1978. 

In Essays on issues relevant to the regulation of radioactive 
waste management. 


This interpretive history seeks to identify the significant 
strands of policy and organizational behavior. Important patterns of 
how waste management policy was determined and implemented are 
pointed out. The Salt Vault project, Retrievable Surface Storage 
Facility, and their effects on public relations are discussed. The 
reliance of AEC on a technological fix of the waste problem to the 
neglect of nontechnological factors is criticized. (DLC) 


15407 (PB—279271) Report of the special advisory committee on 
nuclear waste disposal. Research report. (Kentucky Legislative Re- 
search Commission, Frankfort (USA)). Oct 1977. 125p. (RR—142). 
NTIS PC A06/MF AOl1. 
The Special Advisory Committee on Radioactive Waste Dis- 
determined that the problems of nuclear waste disposal at the 
axey Flats disposal site could be categorized into three broad areas 
of concern, namely public health issues, future federal and state 
policy options, and financial aspects. The committee findings and 
recommendations are summarized. (Portions of this document are 
not fully legible) 


15408 (PB—279582) Institutional radioactive wastes. Final sum- 
mary report. Andersen, R.L.; Cooley, L.R.; Beck, T.J.; Strauss, C.S. 
(Maryland Univ., Baltimore (USA). Radiation Safety Office). Mar 
1978. Contract NRC-04-76-344. 110p. NTIS PC A06/MF AOI. 

In 1975, a survey of 686 hospitals, medical schools, and 
universities was made to determine the physical form, radionuclide 
content, and volume of radioactive waste shipped from these institu- 
tions to commercial land burial sites. The institutions shipped 6,862 
M3 of radioactive waste. This volume is increasing by 14% per year, 
with the largest portion of this volume (62%) and the most rapid 
increase exhibited by medical schools (720% per year). With the 
exception of 3H particle accelerator targets, the institutional waste is 
composed largely of short-lived nuclides (T 1/2 greater than or 
equal to 60 days). The only long-lived nuclides present in significant 
concentration are 3H and 14C, although average concentration 
rarely exceeded MRCw by more than an order of magnitude. The 
most distinct category of wastes consisted of scintillation fluids 
a 40% v/o) either in vials or absorbed into a solid 
phase. 


15409 (PB—279971) Technical and philosophical aspects of 
ocean disposal. Zapatka, M.C.; Hann, R.W. Jr. (Texas A and M 
Univ., College Station (USA). Environmental Engineering Div.). 
Nov 1977. 173p. (TAMU-SG—78-203). NTIS PC A0O8/MF AO1. 
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Seven major technical aspects of ocean disposal are discussed 
in this report. They include qualitative and quantitative aspects of 
waste materials, disposal methods, transport of materials through 
water, effects of wastes, legislation, regulations, critical quantities, 
disposal sites, alternatives to ocean disposal, and future trends of this 
disposal method. Twenty-two philosophies relating to ocean disposal 
are discussed, and relationships between technical aspects and philos- 
ophies are shown in figures. This report aims to serve as a reference 
for educational, governmental, industrial, and decision-making 
bodies. 


15410 Evaluation of the safety of radioactive waste storage in 
geological formations: preliminary applications of fault tree analysis to 
salt formations. Bertozzi, G.; D'Alessandro, M.; Girardi, F. (Com- 
mission of the European Communities, Ispra (Italy). Joint Research 
Centre); Vanossi, M. (Pavia Univ. (Italy)). pp 13-33 of Risk analysis 
and geologic modelling in relation to the disposal of radioactive 
wastes into geological formations. Paris, France; OCDE (1977). (In 
French, English) 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

This study deals with the applications of fault tree analysis to 
the evaluation of the safety of radioactive waste storage in geologi- 
cal formations. Two hypothetical formations were investigated: the 
layer and the dome of salt. Detailed hypotheses were formulated for 
each of them on the stratigraphical, hydrological and geomorpholo- 
gical conditions. The various phenomena enabling the geological 
barrier failure were observed by FTA. Failure methods and prob- 
abilities were evaluated for 4 time phases, respectively 10%, 10%, 10° 
and 10° years. 


15411 (PUB—S5011) Recommended well drilling and testing pro- 
gram. Long, J.; Wilson, C. (eds.). (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jul 1978. Contract W-7405-ENG-48. 
107p. Dep. NTIS, PC A06/MF AO1. 

A well drilling and testing program is recommended by 
Lawrence Berkeley Laboratory to identify the hydrology of deep 
basalts in the Pasco Basin. The ultimate objective of this program is 
to assist in determining the feasibility of locating a nuclear waste 
repository on the Hanford Reservation. The recommended program 
has been staged for maximum effectiveness. In the first stage, six 
wells have been identified for drilling and testing which, when 
coupled with existing wells, will provide sufficient data for a prelimi- 
nary overview of basin hydrology and a preliminary determination 
of the hydrologic suitability of the deep basalt for a repository site. 
The rate at which the first stage wells are drilled and tested will 
depend upon the date at which a preliminary determination of site 
suitability is required. It was assumed that a preliminary determina- 
tion of suitability would be required in 1980, in which case all six 
first stage wells would be drilled in FY 1979. If the results of the first 
stage analysis are favorable for repository siting, tentative repository 
sites can be identified and a second stage hydrology program can be 
implemented to provide the necessary details of the flow system. To 
accomplish this stage, a number of deep wells would be required at 
locations both inside and outside the basin, with specific sites to be 
identified as the work progresses to obtain maximum utility of 
existing data. A program is recommended for testing in each new 
well and for completion of testing in each existing well. Recom- 
mended tests include borehole geophysics, pressure and permeability 
testing, geochemical sampling, tracer testing, hydrofracturing and 
borehole fracture logging. The entire data collection program is 
oriented toward providing the information required to establish and 
verify an accurate numerical model of the Pasco Basin. 


15412 (RHO-BWI-C—12) Simulated high-level waste-basalt in- 
teraction experiments. First interim progress report. McCarthy, G.J.; 
Scheetz, B.E.; Komarneni, S.; Barnes, M.; Smith, C.A.; Lewis, J.F.; 
Smith, D.K. (Pennsylvania State Univ., University Park (USA). 
Materials Research Labs.). 24 Mar 1978. Contract EY-77-C-06-1030. 
70p. (SA—904). Dep. NTIS, PC A04/MF AO1. 

Reconnaissance experiments have shown that waste/basalt 
interactions are of real importance in understanding all aspects of 
total containment of radionuclides in a basalt repository. It has been 
shown that the reprocessed waste forms, calcine and glass, are 
relatively more reactive than the more crystalline waste forms, spent 
unreprocessed fuel (SURF) and supercalcine. These experiments 
have established the direction of future research. The remainder of 
the program will be concerned with longer-duration and more- 
detailed experiments whose emphasis will be on understanding the 
mechanisms of reaction. Long-duration and in-depth experiments are 
being initiated to establish kinetic relationships and get a better feel 
as to whether or not we are approaching equilibrium in our shorter- 
duration reconnaissance experiments. In some cases, especially at 
higher temperatures, it appears that we are approaching a steady- 
state wherein products are no longer changing. This, however, 
might be a metastable state. Experiments with cesium compounds 
thought to be present in SURF (Cs2MoO,), a simple cesium source 
(CsOH), labradorite, and ground water have shown that pollucite 
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forms and, as a result, fixes 86 to 99% of the cesium (depending upon 
the amount of basalt present. 


15413 (SAND—78-0924) Predicted temperatures in a bedded- 
salt repository resulting from burial of DOE high-level nuclear waste 
canisters. Sisson, C.E. (Sandia Labs., Albuquerque, NM (USA)). Feb 
1978. Contract EY-76-C-04-0789. 60p. Dep. NTIS, PC A04/MF 
AOl. 

A 2-D thermal model is defined and used to calculate tem- 
peratures within support pillars of a bedded salt repository. The 
particular configuration considered includes DOE high-level waste 
canisters (producing 300 W each) buried three abreast below the 
floor of a 20-foot wide drift. A 3-D “close-in” thermal model is also 
defined and used to estimate the thermal response of bedded salt near 
the buried canisters. This model uses boundary conditions from the 
2-D “global” model. 


15414 (SAND—78-1289C) High level defense waste and spent 
fuel characterization for geologic waste repositories. Sutherland, S.H.; 
Allen, G.C. Jr. (Sandia Labs., Albuquerque, NM (USA)). 1978. 
Contract EY-76-C-04-0789. 6p. (CONF-781105—23). Dep. NTIS, 
PC A02/MF AOl. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

Sandia Laboratories, Albuquerque, NM, is presently charac- 
terizing the thermal and radiation sources of Department of Ener, 5 
high-level defense waste (HLDW) and light water reactor (LWR) 
spent fuel (SF) which ultimately may be retrievably stored at federal 
geologic waste repositories (GWR). This HLDW and SF character- 
ization is of particular importance in evaluating the long term impact 
(up to 100,000 years) of storing the thermally active materials in the 
GWR. Possible consequences of the thermal energy generation by 
the HLDW and SF stored in the GWR which are being studied 
include water migration near the waste canisters or fuel assemblies, 
thermally accelerated room closure (which is of particular interest if 
the storage site is located in salt formations), and the stressing of 
surrounding — formations caused by thermal expansion and 
the heating of aquifers. There is considerable uncertainty involved in 
characterizing the HLDW which eventually may be emplaced in the 
GWR. The characterization of commercial SF is a more adequately 
defined problem. The thermal history of the SF has been obtained by 
determining “typical” burn cycles experienced by the SF and model- 
ing the burn cycles and subsequent SF decays utilizing the ORIGEN 
code. The "typical’” PWR burn cycle analyzed involved the 3-year, 
3-cycle burn of 3.3% *°°U enriched fresh fuel. Total burnup in this 
case was 15,000 megawatt-days/assembly (MWD/SA). “Typical” 
BWR burn cycles have been defined and result in six distinct SF 
types with total burnups ranging from 4500 MWD/SA to 5600 
MWD/a. It is recognized that the long-term thermal energy > 
eration by HLDW and SF is of considerable importance to GWR. 
The thermal source histories for SF and HLDW are being devel- 
oped in order to assist in the design and evaluation of geologic waste 
repositories. 


15415 (STUDSVIK-RF—77-2268) Updating of BEGAFIP. 
Ekberg, K.; Olsson, G. (Aktiebolaget Atomenergi, Studsvik 
(Sweden)). Mar 1978. 29p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A03/MF AOI. 

The computer program is designed for calculation of 8 and y 
activity during transport and storage of spent nuclear fuel. The 
initial version of the program was written in 1970. In order that the 
program would be useful for calculation of activities at long term 
storage of fuel, more than 1000 years, a number of nuclides have 
been added to the program library. Now all nuclides of interest from 
Th-232 and upwards are included. The program have been com- 
pared with another program and good agreement in calculated 
amounts of nuclides was found. 


15416 (USGS-OFR—78-269) Potential sites for a spent unrepro- 
cessed fuel facility (SURFF), southwesten part of the Nevada Test 
Site. Hoover, D.L.; Eckel, E.B.; Ohl, J.P. (Geological Survey, 
Washington, DC (USA)). 1978. Contract EW-78-I-08-1543. 23p. 
Dep. NTIS, PC A02/MF AOl1. 

In the absence of specific criteria, the topography, geomor- 
phology, and geology of Jackass Flats and vicinity in the southwest- 
ern part of the Nevada Test Site are evaluated by arbitrary guide- 
lines for a Spent Unreprocessed Fuel Facility. The guidelines include 
requirements for surface slopes of less than 5%, 61 m of alluvium 
beneath the site, an area free of active erosion or deposition, lack of 
faults, a minimum area of 5 km?*, no potential for flooding, and as 
many logistical support facilities as possible. The geology of the 
Jackass Flats area is similar to the rest of the Nevada Test Site in 
topographic relief (305-1,200 m), stratigraphy (complexly folded and 
faulted Paleozoic sediments overlain by Tertiary ash-flow tuffs and 
lavas overlain in turn by younger alluvium), and structure (Paleozoic 
thrust faults and folds, strike-slip faults, proximity to volcanic cen- 
ters, and Basin and Range normal faults). Of the stratigraphic units at 
the potential Spent Unreprocessed Fuel Facility site in Jackass Flats, 
only the thickness and stability of the alluvium are of immediate 
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importance. Basin and Range faults and a possible extension of the 
Mine Mountain fault need further investigation. The combination of 
a slope map and a simplified geologic and physiographic map into 
one map shows several potential sites for a Spent Unreprocessed 
Fuel Facility in Jackass Flats. The potential areas have slopes of less 
than 5% and contain only desert pavement or segmented pavement-- 
the two physiographic categories having the greatest geomorphic 
and hydraulic stability. Before further work can be done, specific 
criteria for a Spent Unreprocessed Fuel Facility site must be defined. 
Following criteria definition, potential sites will require detailed 
topographic and geologic studies, subsurface investigations (includ- 
ing geophysical methods, trenching, and perhaps shallow drilling for 
faults in alluvium), detailed surface hydrologic studies, and possibly 
subsurface hydrologic studies. 


15417 Geological aspects of disposal of solid, high-level radioac- 
tive waste. Gray, D.A. (Institute of Geological Sciences, London 
(UK)). BP 63-73 of Geological aspects of uranium in the environ- 
ment. Duff, P.McL.D (ed.). London; Geological society (1978). 

From Conference on geological aspects of uranium in the 
environment; Strathclyde, UK (12 Nov 1977). 

An identification is made of the geological factors which lead 
to the belief that disposal of high-level radioactive waste into conti- 
nental rocks may prove soeegene. The relation of the UK program 
to those being conducted in the continental field is outlined. 


15418 Radioactive waste management in the United Kingdom. 
Keen, N.J. (UKAEA, Harwell. Atomic Energy Research Establish- 
ment). pp 46-62 of Geological aspects of uranium in the environ- 
ment. Duff, P.McL.D. (ed.). London; Geological Society (1978). 

From Conference on geological aspects of uranium in the 
environment; Strathclyde, UK (12 Nov 1977). 

A brief outline is provided of the nature of radioactive wastes 
arising from nuclear power generation, the quantities involved, and 
some important properties of the waste relevant to the discussion of 
geological —s of sub-surface disposal of waste. The leaching 
behaviour, effect of radiation, and output of decay heat for vitrified 
highly active waste are considered. 


15419 Proving a potential site for the geological disposal of high- 
level radioactive waste. Mather, J.D. (Institute of Geological Sci- 
ences, London (UK)). pp 74-84 of Geological aspects of uranium in 
the environment. Duff, P.McL.D. (ed.). London; Geological Society 
(1978). 

From Conference on geological aspects of uranium in the 
environment; Strathclyde, UK (12 Nov 1977). 

Assuming that a potentially suitable area has been chosen, and 
a particular site identified, for the geological disposal of radioactive 
waste, consideration is given to the research required to prove that 
the geological formations at the site are satisfactory for the time 
scale involved. The main requirements discussed are: three-dimen- 
sional characterisation of repository volume; ground water move- 
ment; effects of fission-product heating; rock mechanisms; seismicity; 
waste/ rock interactions; sealing of boreholes and repository; and 
modelling. 


15420 Treatment and disposal of radioactive wastes. Sato, S. 
(Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). pp 139-185 of Kakunenryo saishori. Takashima, Y. (Tokyo 
Inst. of Tech. (Japan). Research Lab. of Nuclear Reactor); Tamiya, 
S.; Tsujino, T.; Yagi, E.; Nakajima, K. Tokyo, Japan; ISU (1977). (In 
Japanese) 

Explanation is made about the disposal of solid, liquid and gas 
wastes which are released from the reprocessing plant of nuclear fuel 
in this report. The spent fuel which is taken out of a light water 
reactor contains uranium of about 950 kg/t of anti U, plutonium of 7- 
10 kg/t of anti U and fission products of 28-36 kg/t anti U. As for 
the radioactive solid waste of high level from the reprocessing plant, 
the hull has to be considered because this contains about 0.1% of anti 
U and Pu. The hull is usually buried underground in USA, and the 
solidification in concrete and other treatments are also to be consid- 
ered. The radioactive solid waste of low level like ion exchange resin 
is solidified in asphalt or concrete. The radioactive liquid waste of 
high level from the reprocessing plant is stored in stainless steel 
tanks, and then solidified by the glass solidifying process or pot 
calcination process. The characteristics of the solidified matters are 
shown in detail. The final disposal for high level wastes is made by 
transmutation and extraterrestrial disposal for the elimination, and 
the disposal in geologic formations, seabed and ice sheet for the 
earth disposal. These methods are explained, and the cost for each 
process is also estimated. As the waste gas such as Kr and Xe has to 
be removed before venting from stacks, several methods are present- 
ed for this removal. The treatment of *H and '°I for the waste from 
the reprocessing plant is finally explained in this paper. 


15421 Geosphere transport model for risk evaluation: Calculation 
of maximum concentration of activity at given distances from the 
waste disposal site due to water invasion. Buetzer, P.; Chakraborty, S. 
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pp 130-148 of Risk analysis and geologic modelling in relation to the 
disposal of radioactive wastes into geological formations. Paris, 
France; OCDE (1977). 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

A simplified model for the calculation of radioactivity con- 
centration in water due to invasion of water in an underground 
disposal area of radioactive waste is described. The methodological 
framework for computation is based on processes like leaching, 
hydrodynamic dispersion and diffusion and physico-chemical sorp- 
tion. A computer program LEDIRE is written in FORTRA 
language for the purpose of a parametric study. The results of an 
example calculation are given and some limits of such calculations 
are shown. 


15422 Status and programme of the Austrian activities for final 
disposal of radioactive wastes in geological formations. Krejsa, P. 
(Oesterreichische Studiengesellschaft fuer Atomenergie G.m.b.H., 
Vienna). pp 149-155 of Risk analysis and geologic modelling in 
relation to the disposal of radioactive wastes into geological forma- 
tions. Paris, France; OCDE (1977). 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

In the present work an effort is made to calculate the prob- 
abilities of designed fault trees. Many events can be calculated on a 
basis of statistics of related events (e.g. sabotage, war, drilling, water 
flow etc.). But there are also events which can be described on a 
basis of functions. So for the buildup of hydrogenium concentrations 
from bitumen, the release of stored energy, the calculation of the 
influence of different parameters can be done. The problem is to 
convert the functional datas into probabilities. The principle of the 
method is shown using a linear function with the assumption that 
there is no idealistic knowledge of the system. 


15423 Glasses as a first barrier for the long term storage of high 
level activity wastes. Laude, F. (CEA Centre de Marcoule, 30 - 
Bagnols-sur-Ceze (France)). pp 50-76 of Risk analysis and geologic 
modelling in relation to the disposal of radioactive wastes into 
geological formations. Paris, France; OCDE (1977). (In French) 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

Glasses, dissolving most of the oxides, enable the long term 
containment of radioactive elements from fission products solutions. 
Glasses of siliceous composition and sufficient nuclear, chemical and 
thermal stability were selected. After an artificial storage in surface 
needed for their cooling, they were stored in a geological site. In 
order to evaluate the risks of contamination of the geological 
medium, it is important to know the characteristics of these glasses 
and the effect of time on their principal properties. This report gives 
the preliminary results obtained by the CEA at Marcoule on the 
properties of glasses. Results are separately given when glasses 
contain any actinides. 


15424 Geologic modeling in risk assessment methodology for 
radioactive waste management. Logan, S.E.; Berbano, M.C. (New 
Mexico Univ., Albuquerque (USA)). pp 77-115 of Risk analysis and 
geologic modelling in relation to the disposal of radioactive wastes 
into geological formations. Paris, France; OCDE (1977). 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

Under contract to the U.S. Environmental Protection Agency 
(EPA), the University of New Mexico is developing a computer 
based assessment methodology for evaluating public health and 
environmental impacts from the disposal of radioactive waste in 
geologic formations. Methodology incorporates a release or fault 
tree model, an environmental model, and an economic model. The 
release model and its application to a model repository in bedded salt 
is described. Fault trees are constructed to provide the relationships 
between various geologic and man-caused events which are potential 
mechanisms for release of radioactive material beyond the immediate 
environs of the repository. The environmental model includes: 1) the 
transport to and accumulations at various receptors in the biosphere, 
2) pathways from these environmental concentrations, and 3) radi- 
ation dose to man. Finally, economic results are used to compare and 
assess various disposal configurations as a basis for formulatin. 


15425 Previous results of risk analysis of repositories for radioac- 
tive wastes in geologic salt formations in the Federal Republic of 
Germany. Proske, R. (Gesellschaft fuer Strahlen- und Umweltfors- 
chung m.b.H., Clausthal-Zellerfeld (Germany, F.R.). Inst. fuer Tie- 
flagerung). pp 34-49 of Risk analysis and geologic modelling in 
relation to the disposal of radioactive wastes into geological forma- 
tions. Paris, France; OCDE (1977). 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

In the scope of the ‘Systemstudie fuer Radioaktive Abfaelle in 
der Bundesrepublic Deutschland’ the methodology of risk analysis 
was applied to a hypothetical waste management system and also to 
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a hypothetical repository for High-Level Radioactive Waste in the 
Asse Salt Mine in order to test the applicability of this method to 
those systems especially to the geological and mining system of the 
repository and to get first statements on the risk of such systems. 
Thus, a preliminary analysis was carried out and fault trees and 
release models for the repository were developed for three time 
phases: the ‘Operational phase’, the '10°-years-phase’ and the ‘10®- 
years-phase’. After determination of the probabilities of the basic 
failure events mainly by means of estimate the fault trees of the 
‘Operational Phase’ and the '10*-years-phase’ were calculated. The 
results combined with the respective release of radionuclides out of 
the salt formation allowed first statements on critical areas in that 
system with relative high risks and to give first recommendations in 
order to optimize the safety of such systems. 


15426 Status and future developments of risk analysis for reposi- 
tories of radioactive wastes in salt formations in the Federal Republic 
of Germany. Proske, R. (Gesellschaft fuer Strahlen- und Umweltfors- 
chung m.b.H., Clausthal-Zellerfeld (Germany, F.R.). Inst. fuer Tie- 
flagerung). pp 156-165 of Risk analysis and geologic modelling in 
relation to the disposal of radioactive wastes into geological forma- 
tions. Paris, France; OCDE (1977) 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

In the Federal Republic of Germany a hypothetical reposi- 
tory for High-Level Radioactive Waste in a salt formation was taken 
as basis for a first attempt to use the methodology of risk analysis in 
order to get statements on the safety of such a geologic and mining 
system. Several institutions were engaged in drawing up fault trees, 
development of release models and calculation of the risk. A lot of 
R+D-work is scheduled to be carried out in future which includes 
optimization of the application of risk analysis methodology to 
geologic and mining systems, further development of release models, 
development of a model describing the migration of radionuclides in 
typical geologic strata and soils of the Federal Republic of Germany 
and application of risk analysis methodology to different repositories 
and disposal technologies. 


15427 Mathematical modeling of radionuclide migration in a 
homogeneous clay formation. Put, M.; Heremans, R. (Centre d'Etude 
de l’Energie Nucleaire, Mol (Belgium)). pp 116-129 of Risk analysis 
and geologic modelling in relation to the disposal of radioactive 
wastes into geological formations. Paris, France; OCDE (1977). (In 
French) 

From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 

Radioactive waste disposal into a clay formation at Mol is 
studied and the contamination risk of the biosphere is analyzed. The 
geological and geochemical barriers are investigated and the geo- 
logical, seismic and tectonic data of this area are analyzed. This 
study enables an evaluation of the failure of the barrier by fault tree 
analysis. A simple tridimensional model is computed in order to 
evaluate the migration velocity of actinides and fission products in 
the considered clay formation. Results of measurements carried out 
on the field, analyses and laboratory experiments are introduced into 
the model. It is possible to investigate the migration of the most 
important radionuclides in function of time. It i shown that the 
geochemical barrier has an excellent behavior for intermediate half- 
life fission products and a good behavior for long half-life actinides. 


15428 Risk analysis and geologic modelling in relation to the 
disposal of radioactive wastes into geological formations. Paris, 
France; OCDE (1977). vp. (In several languages). (CONF-770565— 
). 


From Workshop on risk analysis and geologic modelling; 
Ispra, Italy (23 May 1977). 
Abstracts were prepared for selected items. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 15292, 15320, 15352, 15378, 
16181, 16187, 17098 


15429 (DP-MS—78-51) Iodine-129 in the environment of a nu- 
clear fuel reprocessing plant by neutron activation analysis, Anderson, 
T.J. (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 23p. 
(CONF-781040—3). Dep. NTIS, PC A02/MF AOI. 

From 22. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (10 Oct 1978). 

97 has been analyzed in both aqueous and soil samples to 
characterize the environmental impact of the Savannah River Plant 
(SRP) reprocessing operations. '*°I was quantified by a neutron 
activation procedure with y-ray spectrometric detection [Ge(Li)]. 
For many samples, natural iodine ('*7I) was also quantified. A wide 
range of samples can be accommodated by a combustion-based 
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preirradiation isolation technique. '*°I amounts as low as 3.8 fCi can 
be determined with countin ng times of less than 30 minutes (s/sub rel/ 
= 10%). Deposition of I in the environment via aqueous and 
airborne emissions has been studied. Data from analysis of seepage 
basin contents, spring water, on-plant streams, and the Savannah 
River show that '?°I from the seepage basins migrates easily through 
the soil with the groundwater, eventually reaching the Savannah 
River. Annual aqueous release rates were estimated to be 16 to 27 
mCi/year. Data from analysis of soils from distances up to 159 km 
from SRP show above background levels of '°I in both the mini- 
mum and maximum airborne transport directions. The soil results are 
compared with a wind dispersion model. The vertical distribution of 
128] in the soil was determined to a depth of 61 cm. 


15430 (PB—278747) Characterization of emissions from plutoni- 
um-uranium oxide fuel fabrication. Bretthauer, E.W.; Cummings, 
A.J.; Black, S.C. (Environmental Protection Agency, Las Ve; ~ 
NV (USA). Environmental Monitoring and Support Lab.). Jul 197 
78p. (EPA/600/7—77/079). NTIS PC A05/MF AO1. 

To develop accurate monitoring techniques for the radioac- 
tive emissions from new types of nuclear facilities, it is necessary to 
characterize those emissions as completely as possible. The first 
facility selected was a ee fuel fabrication plant. In-stack, 
standard hi-vol, and special ultrahigh volume air samplers were used 
to collect particulate samples at the Babcock and Wilcox plant in 
Parks Township, Pennsylvania. The number of radioactive particles 
emitted, the particle sizes, plutonium and uranium isotopic content, 
and the concentration of other materials were determined. These 
characteristics are used to propose an appropriate air-monitoring 
technique for facilities of this type. (Color illustrations reproduced in 
black and white) 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 15358, 15405, 16183 


15431 (KBS-TR—42) Safety of handling, storing and transporta- 
tion of spent nuclear fuel and vitrified high-level wastes. Ericsson, 
A.M. (Kaernbraenslesaekerhet, Stockholm (Sweden)). Nov 1977. 
70p. (In Swedish). Dep. NTIS (US Sales Only), PC AOS/MF AOl. 

The safety of handling and transportation of spent fuel and 
vitrified high-level waste has been studied. Only the operations 
which are performed in Sweden are included. That is: - Transporta- 
tion of spent fuel from the reactors to an independant spent fuel 
nee installation (ISFSI). - Temporary storage of spent fuel in the 
ISFSI. - Transportation of the spent fuel from the ISFSI to a foreign 
reprocessing plant. - Transportation of vitrified high-level waste to 
an interim storage facility. - Interim storage of vitrified high-level 
waste. - Handling of the vitrified high-level waste in a repository for 
ultimate disposal. For each stage in the handling sequence above the 
following items are given: - A brief technical description. - A 
description of precautionary measures considered in the design. - An 
analysis of the discharges of radioactive materials to the environment 
in normal operation. - An analysis of the discharges of radioactive 
materials due to postulated accidents. The dose to the public has 
been roughly and conservatively estimated for both normal and 
accident conditions. The expected rate of occurence are given for 
the accidents. The results show that above described handling se- 
quence gives only a minor risk contribution to the public. 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 15337, 16753, 16830 


15432 Utilization and safety management of plutonium. Kiyose, 
R. (Tokyo Univ. (Japan). Faculty of Engineering). pp 187-204 of 
Kakunenryo saishori. Takashima, Y. (Tokyo Inst. of Tech. (Japan). 
Research Lab. of Nuclear Reactor); Tamiya, S.; Tsujino, T.; Yagi, 
E.; Nakajima, K. Tokyo, Japan; ISU (1977). (In Japanese) 

The utilization of Pu and the safety management in the 
nuclear fuel cycle, especially in reprocessing plants, are explained 
generally in this report. The history of discovery of Pu, the produc- 
ing process of metallic Pu, the reprocessing process in the reprocess- 
ing plant especially by Purex method, the artificial production of Pu 
in nuclear reactors, the neutron absorption of 7°°Pu, 74°Pu and 7*!Pu 
as compared to **°U in relation to neutron energy, the comparison of 
nuclear fuel between light water reactors and liquid metal-cooled 
fast breeder reactors, the comparison of core physics between the U 
core and the Pu core in light water reactors, the critical size of the 
core composed of Pu and H2O and the fuel characteristic parameters 
of light water reactors and fast breeder reactors are described in the 
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first half. The management of measuring Pu, especially the measur- 
om of Pu, for example, the passive and active methods, and 

(materials unaccounted for), MBA (material balance area) and 
the containment and surveillance at the strategic points which were 
decided by the NPT (nonproliferation treaty) basically as the secu- 
rity action for Pu, the physical protection of Pu and the utilization of 
Pu and its environmental effect are described with many comments 
in the second half of this paper. 


15433 (CONF-780304—, pp VII.17-VII.18) Westinghouse role 
in safeguards development. Bastin, J.J. (Westinghouse Electric Corp, 
Pittsburgh). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


The application of safeguards at the Plutonium Fuels Devel- 
Png Laboratory (PFDL) and the Westinghouse Recycle Fuels 
it is discussed. DYMAC concepts were evaluated for the PFDL. 
Lo an integrated Facility Safeguards System is reported. 


15434 (CONF-780304—, pp VII.21-VII.23) Process control and 
safeguard system PINC for MOX fuel facility. Mishima, T.; Aoki, M.; 
Shiga, K.; Muto, T.; Amanuma, T. (Power Reactor and Nuclear 
Fuel Development Corp, Tokyo). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


PINC stands for Plutonium Inventory Control. It is for the 
accounting of solid PuO.. (DLC) 


15435 (HEDL-SA—1401) Advanced accountability techniques 
for breeder fuel fabrication facilities. Bennion, S.I.; Carlson, R.L.; 
DeMerschman, A.W.; Sheely, W.F. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 1978. Contract EY-76-C-14-2170. 
11p. (CONF-781007—16). Dep. NTIS, PC A02/MF AO1. 

From IAEA symposium on nuclear material safeguards; 
Vienna, Austria (2 Oct 1978). 

The United States Department of Energy (DOE) has assigned 
the Hanford Engineering Development Laboratory (HEDL), oper- 
ated by the Westinghouse Hanford Company, the project lead in 
developing a uniform nuclear materials reporting system for all 
contractors on the Hanford Reservation. The Hanford Nuclear 
Inventory System (HANISY) is based upon HEDL’s real-time ac- 
countability system, originally developed in 1968. The HANISY 
system will receive accountability data either from entry by process 
operators at remote terminals or from nondestructive assay instru- 
ments connected to the computer network. Nuclear materials will be 
traced from entry, through processing to final shipment through the 
use of minicomputer technology. Reports to DOE will be formed 
directly from the realtime files. In addition, HEDL has established a 
measurement program that will complement the HANISY system, 
providing direct interface to the computer files with a minimum of 
operator intervention. This technology is being developed to support 
the High Performance Fuels Laboratory (HPFL) which is being 
pay we to assess fuel fabrication techniques for proliferation-resis- 
tant fuels. 


15436 (NUREG—0270) Guideline for the development of a 
methodology for measuring level of effectiveness of physical protection 
facilities at fixed-site facilities. Haberman, W. (Mitre Corp., Bedford, 
MA (USA)). Jun 1977. 46p. NTIS $4.50. 

These technical guidelines contain recommendations for a 
program that would utilize data obtained by NRC inspectors to 
measure the effectiveness of fixed-site physical protection compo- 
nents/systems for various levels of adversary threats. The contribu- 
tion of both equipment and procedures to the measured level of 
effectiveness are considered. The study was conducted in response 
to Task 3 of NRC contract AT(49-24)-0376, and this report is 
submitted in fulfillment of that requirement. 


15437 (NUREG/CR—0333) Cost/benefit analysis of the Inte- 
grated Safeguards Information System (ISIS) alternatives. Final 

May 15, 1978—August 15, 1978. (Boeing Computer Services 
Co., Seattle, WA (USA). Energy Technology Applications Div.). 
Aug 1978. 102p. Dep. NTIS, PC A02/MF AO}. 

The Offices of Nuclear Regulatory Research and Nuclear 
Materials Safety and Safeguards initiated a research effort to develop 
a general design for a comprehensive Integrated Safeguards Infor- 
mation System (ISIS) in March 1977. At the completion of tha 
project in May 1978, the Executive Director of Operations instruct- 
ed the NRC staff to review the results of the research study and to 
formulate recommendations as to how NRC should satisfy its safe- 
guards information requirements. To assist the Safeguards Coordi- 
nating Group (SGCG) in formulating its recommendations for im- 

lementing a safeguards information system, NRC contracted with 
Boein Computer Services Company to perform a cost/benefit 
analysis on seven ISIS alternatives. The results of that cost/benefit 
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analysis are presented here. Five and ten year cost estimates have 
been developed for the seven alternatives. Costs have been com- 
pared with cost estimates for satisfying NRC’s safeguards informa- 
tion requirements without an integrated system. Benefits are dis- 
cussed for each alternative. The results of the analysis indicate that 
ISIS will provide, at reasonable cost, significant benefits achievable 
only through an integrated system approach. 


15438 (ORNL/TM—6412) Chemical and physical considerations 
of the use of nuclear fuel spikants for deterrence. Selle, J.E. (Oak 
Ridge National Lab., TN (USA)). Oct 1978. Contract W-7405-ENG- 
26. 96p. AT. 

One proposed method of inhibiting the diversion of nuclear 
fuel for clandestine purposes is to add to the fuel a highly gamma- 
active material of such intensity that remote handling equipment is 
necessary in all stages of handling and reprocessing. This is called 
spiking for deterrence. The present work sought to identify candi- 
date spikants and identify potential materials problems that might 
occur as the result of incorporation of these spikants with the fuel. 
Potential spikants were identified and thermodynamic analysis was 
performed to determine their chemical and physical states. Phase 
relationships between spikants (and their decay products) and the 
fuel constituents were surveyed. According to criteria defined in this 
report, Co, '®Ru, and '*Ce appear to have the greatest potential 
as spikants. Cerium should be present as the oxide, soluble in the 
fuel, while cobalt and ruthenium should be present in the metallic 
state with very low solubility in the fuel. Experimental work on the 
distribution of fission products and their interactions with cladding 
was also surveyed to provide information on the distribution of 
— in the fuel and describe the probable effects of spikants on 
the fuel. Cobalt, ruthenium, and cerium should not present any 
problems due to reaction with stainless steel cladding. 


15439 (PB—280066) Procedures for rounding measurement re- 
sults in nuclear materials control and accounting. Brouns, R.J.; Rob- 
erts, F.P. (Battelle Pacific Northwest Labs., Richland, WA (USA)). 
a 1978. Contract ERDA-EY-76-C-06-1830. 17p. NTIS PC A02/ 
AOl. 

This report defines procedures for rounding measurement 
results for nuclear material control and accounting. Considerations 
for the applications of these procedures are discussed. 


15440 Methods for the non-destructive assay of irradiated nucle- 
ar fuels for safeguards. Hsue, S.T. (Los Alamos Sci Lab, NM). Az. 
Energy Rev.; 16: No. 1, 89-128(Apr 1978). 

The status of nondestructive assay (NDA) methods used to 
determine burnup and fissile content of irradiated nuclear fuels is 
reviewed. The gamma-spectroscopy method measures gamma activi- 
ties of certain fission products that are proportional to the burnup. 
Problems associated with this method are migration of the fission 
products and gamma-ray attenuation through the relatively dense 
fuel material. The attenuation correction is complicated by generally 
unknown activity distributions within the assemblies. The neutron 
methods, which usually involve active interrogation and prompt or 
delayed signal counting, are designed to assay the fissile content of 
the spent-fuel elements. Systems to assay highly enriched spent-fuel 
assemblies have been tested extensively. Feasibility studies have been 
reported of systems to assay light-water reactor spent-fuel asemblies. 
The slowing-down spectrometer and neutron resonance absorption 
methods can distinguish between the uranium and plutonium fissile 
contents, but they are limited to the assay of individual rods. Some 
general comments are presented summarizing the status of NDA 
techniques for spent-fuel assay and presenting some subjects in need 
of further investigation. 67 refs. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 15351, 16405, 17037 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 15524 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 16642 


15441 Nuclear light source. Spottiswoode, N.L.; Ryden, D.J. (to 
AGA Navigation Aids Ltd.). US Patent 4,103,172. 25 Jul 1978. 
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Priority date 26 Mar 1975, United Kingdom of Great Britain and 
Northern Ireland (UK). 6p. 

The invention relates to light sources and, in particular, to 
light sources for use in navigational aids such as lighthouses and 
lighted buoys. In more detail, the light source of the present inven- 
tion comprises a radioisotope fuel source, thermal insulation against 
heat loss, a biological shield against the escape of ionizing radiation, 
a material having a surface which attains incandescence when sub- 
ject to isotope decay heat and means for transferring energy from 
the insulated fuel source to produce incandescence of the surface and 
thereby emit light. 


HYDROGEN 


15442 (TAC-H—77-003) Hydrogen energy: a bibliography with 
abstracts. Quarterly update, July—September 1977. (New Mexico 
Univ., Albuquerque (USA). Technology Application Center). Oct 
1977. '59p. Univ. of New Mexico, Albuquerque, NM. 

Abstracts of current research in the hydrogen energy field are 
presented. (LK) 


PRODUCTION 
REFER ALSO TO CITATION(S) 15652, 16132 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 15650, 15741 


15443 (CONF-780801—3) New energy from an old source: hy- 
drogen from falling water. Johnson, D.G.; Escher, W.J.D.; Pangborn, 
J.B. (Institute of Gas Technology, Chicago, IL (USA)). 1978. 6p. 
Inst. of Gas Tech., Chicago, IL. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

In a 5-month study (administered by Brookhaven National 
Laboratories under Contract to the U.S. Department of Energy), the 
Institute of Gas Technology and the Pennsylvania Gas and Water 
Company have assessed prospects for, and potential benefits from, 
harnessing small (less than 5000 kW) hydraulic energy sources to 
provide hydrogen via water electrolysis. These energy sources are 
available at the thousands of small nonhydropower dams existing 
throughout the United States. Although the overall maximum poten- 
tial energy contribution of this resource is small—on the order of '/ 
2% to 1% of total U.S. or typical multistate regional energy use— 
more significant contributions are apparent for selected local situa- 
tions. Employing a conceptual system design, which included a 
hydraulic turbine, an electrical generator, and an industrial-type 
water electrolyzer, the estimated hydrogen production cost ranged 
from $5 to $30/million Btu. The lowest cost was derived from the 
larger capacity, higher-head sites in the 250 to 5000 kW/sub e/ 
capacity, 10 to 150 foot head range examined. Only the lower costs 
in this range are judged comparable to some current natural gas 
supplements and to future, less accessable sources of natural gas 
(e.g., Arctic pipeline gas). But as a locally available source of 
commodity or merchant hydrogen, which currently sells at prices 
much greater than $30/million Btu, hydrogen from small falling- 
water facilities emerges as a near-term economic prospect. As an 
added benefit, because current merchant hydrogen is largely based 
upon central-plant reforming of natural gas, this hydrogen would 
serve as an indirect supplement to our fossil-fuel supply. 


THERMOCHEMICAL PROCESSES 


15444 (CONF-780595—4) Hydrogen via thermochemistry and 
future water-splitting technologies. Pangborn, J.B. (Institute of Gas 
Technology, Chicago, IL (USA)). 1978. 16p. Inst. of Gas Tech., 
Chicago, IL. 

From Cryogenic Society of America meeting; Chicago, IL, 
USA (17 May 1978). 

Hydrogen production by thermochemical water-splitting has 
been proposed as an energy conversion process for using heat to 
produce a chemical fuel from an abundant material resource. We 
now have laboratory proof of concept through the stepwise oper- 
ation of cycles in various research programs. This technology is now 
being pursued in the United States at several government laborato- 
ries and at three industrial research establishments. A variation in the 
concept of thermochemical process plants is the in-situ use of geo- 
thermal magmas for water-splitting. Also under laboratory research 
are photochemical procedures for hydrogen production based on 
efforts to control or alter natural photosynthetic processes. Another 
procedure under development is the use of high-energy nuclear 
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radiation (such as from a nuclear fusion reactor), or radiolysis, for 
driving chemical reactions that lead to chemical water-splitting. 


15445 Thermochemical water splitting process using iron-copper- 
chlorine cycle. Tamai, M.; Sato, F. (Mitsubishi Heavy “Ind Ltd, Jpn). 
Nenryo Kyokai-shi; 57: No. 613, 299-306(May 1978). (In Japanese). 

The thermochemical water splitting cycle using Iron-Copper- 
Chlorine families is more promising than other cycles studies in the 
past. This cycle consists of five reactions, two of them being liquid 
phase reactions which result in a low temperature and reduced 
corrosion problems. These reactions are hydrolysis of FeCl, aque- 
ous chlorination of FesO., aqueous reduction of FeCl$sub 3$, ther 
mal decomposition of CuCle, and reverse Deacon reaction. Based on 
the results of experiments, the process flow sheet was prepared, and 
mass and heat balances were calculated. Thermal efficiency of about 
30% was achieved, proving the cycle’s feasibility. 6 refs. 


15446 Hydrogen production methods from water. Ohta, T. (Yo- 
kohama Natl Univ, Hydrogen Energy Lab, Jpn). Nenryo Kyokai-shi; 
57: No. 613, 307-316(May 1978). (In Japanese). 

Recent results of the water decomposition studies in the 
developed countries are reviewed. It is stressed that, from the 
thermodynamical point of view, the interface between the primary 
energy and the decomposition technology is highly important. The 
direct thermal, radiation-irradiation, thermochemical, and hybrid 
methods are discussed in the order of importance. Finally, the three- 
step hybrid methods of the Yokohama National University, and the 
photoelectrochemical method, also developed in Japan, are de- 
scribed. 14 refs. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 14996 


COAL GASIFICATION 


15447 (PB—279322) Synthetic oil from coal - the economic 
impact of five alternatives for making hydrogen from coal. Final 
report. Moore, H.F.; Kim, E.T.; Kermode, R.I. (Kentucky Univ., 
Lexington (USA). Inst. for Mining and Minerals Research). Jan 
1978. 85p. (IMMR—33-PD20-78). NTIS PC A0S5/MF A0Ol1. 

While large-scale liquefaction is approximately 10 to 15 years 
from fruition, its economic implications are important to assess. This 
study evaluates the effect of several hydrogen production configura- 
tions on the cost of syncrude produced by a general catalytic 
liquefaction process. The five cases analyzed were: partial oxidation 
of coal at 44.7,500, and 1000 psia; partial oxidation of char at 1000 
psia; and, partial oxidation of process-derived vacuum bottoms at 
1000 psia. Material balances for all cases were based on a total coal 
consumption of 25,000 tons per stream day (TPSD). This study 
shows that increasing the pressure of partial oxidation from 44.7 to 
1000 psia reduces the oil cost by 10 percent. The incremental savin, 
in going from 500 to 1000 psia is only two percent, which may cae 
this increase marginal. The inclusion of a pyrolysis plant, in all cases, 
resulted in more costly oil. At the highest pressure, coal and vacuum 
bottoms, Cases 1 aand V, yielded syncrude of comparable cost. No 
attempt was made to quantify the advantages associated with the 
vacuum bottoms case, such as less sulfur and nitrogen in the syn- 
crude product, which is also lighter. Operating advantages associat- 
ed with the elimination of the filtration step in the liquefaction plant, 
and lock hopper feeding of coal would produce added benefits for 
Case V, which have not been included in these cost estimations. 
Finally, the least costly hydrogen was produced by partial oxidation 
of coal at 1000 psia. 


15448 Manufacture of hydrogen from fossil resources in the 
future catalytic gasification of coal and residual oils. Kikuchi, E. 
(Waseda Univ, Jpn). Nenryo Kyokai-shi; 57: No. 613, 317-322(May 
1978). (In Japanese with English abstract). 

Hydrogen has so far been manufactured mainly by steam 
reforming or partial oxidation of naphtha or natural gas. Hydrogen 
demand within the chemical industry is expected to increase at least 
over the next few decades. To ensure an effective utilization of fossil 
resources, coal and residual oils (in addition to light petroleum 
fractions) will have to be used as feedstocks for hydrogen produc- 
tion. This article reviews some basic research studies on the catalysis 
involved in the gasification of coal and residual oil. 16 refs. 


STORAGE 


15449 Hydrogen storage and transmission. Suzuki, A. (Gov 
Chem Ind Res Inst Tokyo, Jpn). Nenryo Kyokai-shi; 57: No. 613, 323- 
335(May 1978). (In Japanese with English abstract). 

Three basic methods for the storage and transmission of 
hydrogen are discussed. These methods are designed for gaseous 
hydrogen, liquid hydrogen and metal hydrides. Gaseous storage and 
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transmission have not received much attention because of safety 
problems associated with high-pressure containers and container 
weight. Liquid storage and transmission are also plagued by various 
problems, including those of liquefication energy, boiling off, ortho- 
para transition etc. The liquid hydrogen storage method holds best 

romise for future large-scale storage. Recent studies on various 
hydrides show that these hydrogen absorbing alloys are also promis- 
ing for energy storage. 37 refs. 


CHEMISORPTION 


15450 (BMVg-FBWT—78-12) Storage of hydrogen in alloys or 
intermetallic compounds, especially in the magnesium—nickel system. 
Meier, H.; Zimmerhackl, E. (comps.). (Staatliches Forschungsinstitut 
fuer Geochemie, Bamberg (Germany, F.R.)). 1978. 109p. (In 
German). Dep. NTIS (US Sales Only), PC A06/MF AO1. 
First, scientific and technical problems of the reversible stor- 
age of hydrogen in metals and alloys are identified, followed by a 
report on the thermodynamic and kinetic parameters of the reaction 
of hydrogen with a metal and an intatuetaliie compound, respective- 
ly. This report focuses on the measurement of the main characteris- 
tics of metal—hydrogen systems. For Mg2Ni and intermetallic com- 
pounds of Mg—Ni with Ni in the range of 5 to 50 wt% thermody- 
namic and kinetic data (dissociation enthalpy, hydrogen storage 
capacity, absorption and desorption rates, activation energy etc.) are 
Dy The highest hydrogen weight content is observed for Mg— 
Ni (5% He) and the lowest one for Mg2Ni (3.5%), in spite of a 
decreasing hydrogen storage capacity with decreasing Ni-content. 
However, by the addition of additives (such as Pd, Pt, Ag, Si, P, Be) 
an enhancement of the storage capacity is possible, resulting in 
hydrogen weight contents, e.g. in Mg—10Ni, up to 6%. By the 
addition of dopants neither the PT-behavior (equilibrium tempera- 
ture at 1 atm of Hp in the order of 210 to 230°C) nor the kinetics of 
hydrogen exchange (absorption/desorption time in the order of 5 to 
10 min) is changed. Kinetic experiments showed that the rate of the 
absorption of hydrogen in Mg—Ni alloys is characterized by a 
negative temperature dependence. This observation may be ex- 
plained by means of a kinetic/thermodynamic model of hydrogen 
storage. 


TRANSPORT 


REFER ALSO TO CITATION(S) 15449 


MARKETING AND ECONOMICS 


15451 (PB—279257) Possible future marine fuels. Silla, H. 
(Webb Inst. of Naval Architecture, Glen Cove, NY (USA). Center 
for Maritime Studies). Nov 1977. 34p. NTIS PC A03/MF AO1. 

Several possible future synthetic fuels for marine transporta- 
tion are compared. The production, handling, and utilization of these 
fuels are discussed. Particular emphasis is placed on hydrogen, 
ammonia, and hydrazine. The difficulty of predicting which one of 
the synthetic fuels will dominate makes it necessary to keep abreast 
of developments with all the fuels. Presently, ammonia should be 
studied as a possible hydrogen carrier because of its improved 
storability as compared to hydrogen. Also, recycling carbon dioxide 
= then can be converted into methane or methanol should be 
studied. 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 15947 


PROPERTIES 


15452 (N—78-20489) Analytical study of laser supported com- 
bustion waves in hydrogen. Final report, 10 December 1976—4 De- 
cember 1977. Kemp, N.H.; Root, R.G. (Physical Sciences, Inc., 
Woburn, MA (USA)). Aug 1977. Contract NAS3-20381. 119p. 
(NASA-CR—135349; PSI-TR—97). NTIS PC A06/MF AOI. 

A one-dimensional energy equation, with constant pressure 
and area, was used to model the LSC wave. This equation balances 
convection, conduction, laser energy absorption, radiation energy 
loss and radiation energy transport. Solutions of this energy equation 
were obtained to give profiles of temperature and other properties, 
as well as the relation between laser intensity and mass flux through 
the wave. The flow through the LSC wave was then conducted 
through a variable pressure, variable area streamtube to accelerate it 
to high speed, with the propulsion application in mind. A numerical 
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method for coupling the LSC wave model to the streamtube flow 
was developed, and a sample calculation was performed. The result 
shows that 42% of the laser power has been radiated away by the 
time the gas reaches the throat. It was concluded that in the radially 
confined flows of interest for propulsion applications, transverse 
velocities would be less important than in the unconfined flows 
where air experiments have been conducted. 


OTHER SYNTHETIC AND NATURAL 
FUELS 
HYDROCARBON FUELS 


PROPERTIES 
REFER ALSO TO CITATION(S) 16524 


15453 Entropy and heat capacity of methane; spin-species conver- 
sion. Vogt, J.; Pitzer, K.S. J. Chem. Thermodyn.; 8: 1011-1031(Nov 
1976). 


The Lawrence Berkeley Laboratory, University of California, 
Berkeley, measured the heat capacity of methane from 0.4 to 28 K 
for both pure methane and samples doped with about 0.8% oxygen 
as a spin-species conversion catalyst. With the conversion catalyst, it 
was possible to obtain equilibrium with the spin system within about 
30 min and to measure heat capacities down to 0.4 K. For pure 
methane, the spin-species conversion becomes very slow below 10 
K; however, nonequilibrium heat capacities can be measured on the 
basis of no change in spin-species composition. Entropy values are 
calculated from the heat capacities on the basis of both fixed and 
equilibrium spin-species compostion and compared with the statisti- 
cal calculation for gaseous methane. The results agree, within possi- 
ble experimental error, with the expected zero-point entropies for 
the two spin situations. 


CHEMICAL SYNTHESIS 


15454 Process for the production of an intermediate Btu gas. 
Eakman, J.M.; Nahas, N.C.; Euker, C.A. Jr. (to Exxon Research and 
Engineering Co.). US Patent 4,118,204. 3 Oct 1978. Filed date 25 
Feb 1977. 12p. 

An intermediate Btu gas is produced by reacting steam with a 
carbonaceous feed material in the presence of a carbon—alkali metal 
catalyst and substantially equilibrium quantities of added hydrogen 
and carbon monoxide at a temperature between about 1000° and 
about 1500°F and a pressure in excess of about 100 psia to produce a 
raw product gas consisting essentially of equilibrium quantities, at 
reaction temperature and pressure, of methane, steam, carbon diox- 
ide, carbon monoxide and hydrogen; withdrawing the raw product 
gas from the gasifier and treating it for the removal of acid gases to 
produce a treated gas; withdrawing a portion of the treated gas as an 
intermediate Btu product gas; mixing the remainder of the treated 
gas with steam; passing the resultant mixture into a steam reforming 
furnace where the methane in the gas reacts with the steam to 
produce additional amounts of carbon monoxide and hydrogen; and 
passing the effluent from the reforming furnace into the gasifier. 


15455 Process of producing gases having a high calorific value. 
Baron, G.; Bierbach, H.; Hafke, C.; Pockrandt, G. (to Ruhrgas AG). 
US Patent 4,082,520. 4 Apr 1978. Priority date 18 Jul 1975, German, 
Federal Republic of (F.R. Germany). 8p. 

In the production of a gas having a high calorific value and 
containing more than about 50% methane by volume by a process 
comprising gasifying a solid fuel under a pressure of about 5 to 150 
bars by a treatment with oxygen and water vapor to produce a water 
vapor-containing raw gas at a temperature of about 350° to 700°C, 
the improvement comprises further reacting the water vapor-con- 
taining raw gas under a pressure of about 5 to 150 bars with oxygen 
in a succeeding reactor to produce an intermediate’ product gas 
which contains mainly hydrogen, carbon oxides, and methane and 
which leaves the reactor at a temperature between about 600° and 
950°C, cooling the intermediate product gas and freeing the interme- 
diate product gas from sulfur compounds. A dust fuel and/or liquid 
hydrocarbon can be added to the raw gas as such or after prereac- 
tion with oxygen, the addition advantageously taking place in the 
succeeding reactor. The reactor may contain a granular bed of a 
catalyst such as nickel, cobalt or chromium oxide and/or sulfide, 
and/or a contact material or catalyst support such as an oxide, spinel 
or silicate of aluminum and/or magnesium. The bed can be fluidized 
or otherwise mechanically moved. 
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PREPARATION FROM WASTES OR BIOMASS 


15456 Conversion of solid wastes to fuel coke and gasoline/light 
oil. Yan, T.Y. (to Mobil Oil Corp.). US Patent 4,118,281. 3 Oct 1978. 
Filed date 15 Apr 1977. 10p. 

Solid organic wastes are slurried with hot coker recycle feed 
or fresh petroleum feedstocks at temperatures within the range from 
about 300 to 1000°F and the resulting mixture is coked to produce 
gas, oil, and coke. The oil can be used as clean liquid fuel, but 
preferably it is used as catalytic cracker feed since it is a particularly 
suitable cracking stock and produces high yields of gasoline. This 
process affords a low-cost waste disposal method by a process 
compatible with current petroleum refining technology. 


15457 Process and apparatus for the destructive distillation of 
high molecular weight organic materials. Wallace, F.D. (to Wallace 
Energy Conversion, Inc.). US Patent 4,118,282. 3 Oct 1978. Filed 
date 15 Aug 1977. 10p. 

A process and apparatus are claimed for the destrucive distil- 
lation of high molecular weight organic materials such as organic 
wastes, particularly those containing hydrocarbon groups, using 
ultrasonic and microwave generators together to irradiate, and mo- 
lecularly disperse the organic molecules in the organic materials. At 
least initially a portion of the organic materials are preferably 
irradiated with a laser beam or other initiator to initiate molecular 
motion in the organic materials and produce elemental carbon in situ 
from the organic materials so that the process will begin rapidly. 
Carbon and/or particulate catalysts which promote or increase the 
absorption of microwaves are preferably admixed with the organic 
materials. Also described are condenser means for removal of oily 
higher molecular weight volatilization products and water electroly- 
sis means for providing oxygen for the oxidation of carbon materials 
in the volatilization products and to provide hydrogen in the gaseous 
volatilization products in order to provide clean gaseous volatiliza- 
tion products having a high fuel value. Charcoal, tars, resins and 
pure carbon are also by-products of the process. 


15458 Gasification process. Modell, M.; Reid, R.C.; Amin, S.I. 
(to Massachusetts Inst. of Technology). US Patent 4,113,446. 12 Sep 
1978. Filed date 17 Nov 1976. 10p. 

Solid or liquid organic materials are converted to high Btu 
gas with little or no undesirable char formation by reaction with 
water at or above the critical temperature of water and at or above 
the critical pressure of water to achieve the critical density of water. 
The reaction can be conducted either in the presence or in the 
absence of a catalyst. 


15459 Apparatus and method for producing gas. Mansfield, V. (to 
Mansfield Carbon Products, Inc.). US Patent 4,109,590. 29 Aug 
1978. Filed date 3 Dec 1976. 4p. 

Continuously flowing solid material, such as municipal waste, 
is pretreated in an air-starved hot moving grate carbonizer furnace to 
drive off low temperature volatiles, and then further devolatized in a 
shaft furnace wherein limited amounts of air are let into a down- 
wardly moving stack of the precarbonized material at a plurality of 
locations spaced sufficiently apart as to preclude formation of hot 
spots, i.e., localized regions of intense reaction, such as would cause 
clinkers to be formed. Low Btu gas is exhausted from the pretreat- 
ment carbonizer and shaft furnace and sterile ash residue is dis- 
charged from the bottom of the shaft furnace. 


ALCOHOL FUELS 


PROPERTIES 


15460 Solution behaviour, boiling point curve, and steam pressure 
of mixed engine fuel/methanol mixtures. Schmidt, A. (Technische 
Univ., Vienna (Austria). Inst. fuer Verfahrenstechnik und Technolo- 
gie der Brennstoffe). Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 31: No. 7, 312-316(Jul 1978). (In German). 

The stability of mixtures of gasoline and methanol even in 
presence of small amounts of water is a necessity for producing 
mixed engine fuels. The mixture ratios of model substances (toluene, 
n-heptane) and premium and regular grade gasoline were investigat- 
ed. Wheareas no problems were observed with premium grad gaso- 
line regular, grade gasoline required a dissolving intermediary. The 
application of Methylal, Methyltert.-butylether, 1- and 2-Propanol as 
well as 2-Butanol was studied. Specially the alcohols appear to be 
very efficient. Examples of mixture compositions were worked out. 
Further experiments were made to establish the influence of the 
addition of methanol on the boiling point and the vapour pressure of 
the engine fuel. The boiling point curve indicates a sharp increase of 
the fraction boiling up to 60°C. 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 15182 


OTHER SYNTHETIC AND NATURAL FUELS 1635 


15461 (FE—2416-24(Vol.3)) Conceptual design of a coal to 
methanol commercial plant. Volume III. Environmental. Interim final 
report, July 16, 1976—February 15, 1978. (Badger Plants, Inc., 
Cambridge, MA (USA)). Feb 1978. Contract EX-76-C-01-2416. 
171p. Dep. NTIS, PC A08/MF AO1. 

Agencies of the United States government have a 
numerous coal conversion efforts. The Coal-to-Methanol Badger 
contract specifies that Badger prepare a conceptual design package 
for a commercial size facility and make recommendations for a 
demonstration plant to produce a product slate comprising principal- 
ly methanol, methanol fuel and other synthetic liquids and their 
precursors by advanced coal conversion techniques in the proposed 
advanced system. The environmental considerations associated with 
an industrial manufacturing complex have become major factors in 
the evaluation and the justification of any installation. The Coal-to- 
Methanol manufacturing facility is not without its problems. Ac- 
cordingly, Volume III is devoted entirely to environmental matters. 
This report has been prepared in sufficient detail to enable the 
Department of Energy to award the task of preparing an Environ- 
mental Impact Statement to a qualified organization after selection of 
the plant site. 


15462 Equilibrium of methanol synthesis. Kuznetsov, V.D.; 
Shub, F.S.; Belysheva, T.V.; Temkin, M.I. (Physical-Chemical Inst., 
Moscow). Teor. Osn. Khim. Tekhnol.; 11: No. 6, 866-871(1977). (In 
Russian). 

The equilibrium constant was experimentally determined for 
the synthesis of methanol from CO and He at 250°C and 1 atm. This 
value as well as the previously obtained constant for the indicated 
equilibrium at 302° and 1 atm agree well with the constants calculat- 
ed from the thermodynamic equation, taking into account the ther- 
mal effect of methanol molecular association in the saturated vapor 
state. An equation was also obtained for calculating equilibrium 
constants for the synthesis of methanol from CO: and Ho. 3 tabies, 24 
references. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 15647, 16379, 16380, 16381, 
16382, 16383, 16384 


15463 (LBL—7880) Process development studies on the biocon- 
version of cellulose and production of ethanol. Progress report, Sep- 
tember 1, 1978. Wilke, C.R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1978. Contract W-7405-ENG-48. 34p. 
Dep. NTIS, PC A03/MF AOl1. 

Progress is reported in studies on the pretreatment of cellulo- 
sic materials to facilitate enzymatic hydrolysis, sulfuric acid hydroly- 
sis, investigation of the Purdue processing scheme including an 
economic analysis, and the fermentability of the enzymatic hydroly- 
zate. Progress is also reported on enzyme fermentation studies, 
hydrolysis reactor development, and utilization of hemicellulose 
sugars. (JSR) 


INORGANIC HYDROGEN COMPOUND FUELS 


PROPERTIES 
REFER ALSO TO CITATION(S) 15451 


15464 Catalytic decomposition of hydrogen peroxide on platinum 
in inorganic acid solutions. Vasilenko, I.I. Izv. Vyssh. Uchebn. Zaved., 
Khim. Khim. Tekhnol.; 20: No. 10, 1506-1509(1977). (In Russian). 

During the acidification of hydrogen peroxide solutions its 
decomposition rate on smooth oxidized platinum proceeds through a 
maximum. The pH values, corresponding to the maximum, are 
determined by the nature of the acid anion or cation admixtures and 
correlate with the change in the potential position of platinum’s zero 
charge. 


PREPARATION 


15465 Coal-based ammonia plant operation. Partridge, L.J. (AE 
and CI, Modderfontein, South Africa). Coal Process. Technol.; 3: 133- 
137(1977). 

Near the end of 1974, a 1,100 short ton/day coal-based 
ammonia plant based on the Koppers-Totzek low pressure, high 
temperature, coal gasification process was brought on stream at the 
AE and CI Modderfontein plant near Johannesburg, South Africa. 
The plant feedstock is a semi-bituminous coal containing about 14% 
ash, 36% volatiles, and 1% sulfur. Oxygen for the gasifiers is 
supplied from a single-stream air separation unit. Coal dust, pro- 
duced in two large ring and ball mills, is gasified in six gasifiers. The 
gas is compressed and desulfurized by washing with methanol at - 
36°F at a pressure of about 30 atmospheres. Desulfurized gas con- 
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taining about 58% CO is reacted with steam over conventional iron 
high temperature shift catalyst to produce hydrogen. Carbon dioxide 
is removed from the gas by ed g with mallaeel at -72°F ata 
pressure of about 51 atmospheres. Final gas purification to remove 
residual carbon monoxide, argon, and methane is by washing with 
liquid nitrogen at -310°F. Ammonia synthesis is at about 220 atmos- 
pheres in a conventional synthesis loop with ammonia refrigeration. 
Among the problems encountered during startup were valve and 
joint failures, a dust bunker explosion, and erosion from ash particles 
impinging on boiler tubes. 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 16564 


15466 (CONF-7511145—, Bey Technology update: On- 
ondaga County Energy Recovery Project. Mann, N.R. 1976. 

From 4. congress on waste management technology and 
resource and energy recovery; Atlanta, GA, USA (12 Nov 1975). 


The energy recovery project of Onondaga County in central 
New York state, in which municipal wastes will be incinerated to 
provide steam for district heating, is described. (JSR) 


15467 (CONF-7606183—, pp 14p, Paper 3) Garbage: the unex- 
ploited fuel source of growing rather than depleting value. Wallace, 
B.J. (Consumers Gas Co., Toronto, Canada). 1976. 

From International plant engineering conference; Montreal, 
Canada (1 Jun 1976). 


The vulnerability of conventional fuels necessitates the use of 
solid fuels, such as garbage. Boilers must be designed to accept solid 
fuels. Waste heat must also be used; the heat market should be front 
ended by electric generation. Wastes can supply up to 10% of the 
energy required by North America. The calorific value per ton of 
garbage has increased in the last 25 years. Engineering problems in 
good waste combustion are mentioned. The plants must be versatile 
and adaptable to changing condiions. A fully integrated plant for 
burning garbage at Thorold, Ontario, is planned for 1980. (DLC) 


15468 Process for fuel from solid waste. Marsh, P.G.; 


Kohlhepp, D.H. (to Black Clawson Fibreclaim, Inc.). US Patent 
4,113,185. 12 Sep 1978. Filed date 8 Jun 1977. 8p. 


Municipal refuse is treated to produce fuel particularly useful 
for the operation of a power | aco. boiler by a process which is 
characterized by shredding of the as-received material, separation of 
the light materials -_ to pulping of the heavy materials, and 
ultimate tion from the pulped materials of the inorganic con- 
stituents, after which the remaining slurry of predominantly organic 
materials is dewatered to produce a particulate fuel. The light 
materials separated after the initial shredding operation are then 
directly combined with the dewatered organic residue from the 
pulping operation to effect further reduction in the moisture content 
of the resultant mixture. The invention is especially applicable to 
communities where the garbage and trash are collected separately, 
with the lights produced by shredding and air classifying the trash 
being added to the fuel product produced by pulping the garbage. 


15469 Burning of refuse by the Von Roll system. Seglias, W. 
(Von Roll A.G., Gerlafingen (Switzerland)). CZ-Chem.-Tech.; 7: No. 
5, 211-214(May 1978). (In German). 

The paper gives an outline of the technical problems in 
modern waste incineration plants with waste heat utilization. The 
von Roll solution is explained, and the waste dosage, the grid 
system, the prevention of slag formation in the furnace, furnace and 
superheater corrosion, and the boiler concept are dealt with in 


particular. 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 15483, 16279 


RESOURCES AND AVAILABILITY 


15470 Energy conservation: utilization of secondary power from 
Hydel stations in Kashmir. Nagash, Q.H.U. (Kashmir Electrical and 
Maintenance and Rural Electrification Dept., Srinagar, India). J. 
Inst. Eng. (India), Electr. Eng. Div.; 58: 301-302(Apr 1978). 

In the past, there was no pressing need for generating second- 
arily and utilizing electricity from freely available natural sources to 
minimize consumption of storable sources of energy. But growing 
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demand of electricity in the Kashmir valley necessitated some plan- 
ning to harness the extra-available sources. Here, a few such cases 
are described. Savings in storable fuels that can be achieved from 
utilization of secondary hydel power is also presented. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 15892, 16281, 16282 


15471 Device to shut off tunnels, particularly the suction tube of 
a hydro-electric power station. Schweickert, H.; Kastler, E. (to Voith 
(J.M.) G.m.b.H., Heidenheim (Germany, F.R.)). German(FRG) 
Patent 2,555,523/C/. 27 Apr 1978. 6p. (In German). 

A device to shut off tunnels against water, particularly the 
suction tube of a hydro-electric power station, e.g. a pump turbine 
with a protective shutter which can be inserted in the tunnel from 
above. 


15472 Hydroelectric power station. Pelin, C. German(FRG) 
Patent 2,642,249/A/. 23 Mar 1978. 25p. (In German). 
The invention pertains to a hydroelectric power plant, and in 
particular to the use of a number of turbines arranged inside pressure 
ipes as well as to a novel system for the distribution of the return 
low water from the turbines with the aid of gravity. 


15473 Modular hydroelectric power plant. Diggs, R.E. US 
Patent 4,053,787. 11 Oct 1977. Filed date 23 Oct 1975. 10p. 

A modular hydroelectric power plant which converts energy 
of water flowing in a stream into electric power is described. The 
plant comprises a plurality of modules which are removably mount- 
ed on piers embedded in a river or stream bed. Each module 
comprises a turbine over which water flows to rotate the turbine, 
and turbine rotation is converted into power by a generator attached 
thereto. The generator is removably mounted on the module. Inser- 
tion of the plant in a stream or river does not significantly disrupt 
flow therein, and locks are provided to assist vehicles in transversing 
the plant area of the river or stream. 


ECONOMICS AND MANAGEMENT 


REFER ALSO TO CITATION(S) 16421 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 17100 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 16283, 16284 


15474 Stream- or river-powered turbine. Gutsfeld, A.F. US 
Patent 4,104,536. 1 Aug 1978. Filed date 27 Apr 1976. 4p. 

A steam- or river-powered turbine is described that consists 
of an elongated cylinder with a ae vanes, each vane 
having at its root a plurality of axially-spaced flap valves opening 
and closing corresponding openings therein. These valves open 
automatically as the vanes enter the tail wave to relieve the reverse 

ressure thereon, close while in the main stream to render the vanes 
ully effective, and open automatically as the vanes leave the stream 
to prevent the formation of vacuums on their trailing sides. The 
generator, which may be electric or hydraulic or pneumatic is 
mounted inside the cylinder and is driven as the result of relative 
rotation between an axial stationary torque tube and the cylinder via 
an oil lubricated chain that also serves to supply oil to other parts of 
the mechanism. 


15475 Hydraulic prime movers in the year 1977. Medici, M. 
(Com Elettrotech Ital, Milano). Elettrotecnica; 65: No. 4, 257- 
26%(Apr 1978). (In Italian). 

A short review concerning the development of hydroelectric 
power plants and inherent turbomachinery is delivered and a special 
reference is made to future trends considering the present situation 
and the economical difficulties all over the world but chiefly in Italy. 


15476 Fifty years of existence of the hydraulic turbine engineer- 
ing research base at the “Leningrad Metal Works” Turbine Engineer- 
ing Production Association. Malyshev, V.M. Energomashinostroenie; 
No. 4, 16-18(1978). (In Russian). 

Six main stages in the development of the scientific research 
base of hydraulic turbine design at the Leningrad Metal Works are 
recalled and the principal achievements are described. In the course 
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of these 50 years, the unit capacity of radial-axial turbines designed 
there has increased from several thousand kW to 735 MW, of 
movable-blade turbines from several hundred kW to 180 MW. Large 
diagonal 220 MW turbines and large horizontal bulb turbines with 
rotor dia of 7.5 m and capacity of over 50 MW are under construc- 
tion. 


15477 Hydraulic investigations of models of hydraulic turbines 
for Sayano-Shushenskaya hydroelectric power plant. Gushchin, M.V. 
Energomashinostroenie; No. 4, 18-21(1978). (In Russian). 

Results of hydraulic tests of turbines, 12 of which are to be 
installed at the Sayano-Shushenskaya hydroelectric power plant, are 
presented. In particular, the flow-through part of a radial-axial 650 
MW turbine for a rated head of 194 m, capable of developing a 
capacity of 735 MW with heads of 212m and higher, has been 
designed. Efficiency of the turbine under optimal conditions of 
Operation amounts to 95.8%. A number of new high-performance 
rotors have been developed for 170-230 m heads. They are: RO230/ 
833, RO230/791, RO230/821, and RO230/822. New methods of 
calculation and design of radial-axial type rotors have been devel- 
oped. 3 refs. 


15478 Analysis of the vibration state of hydraulic turbines by 
means of generalized criteria. Malyshev, V.M. Energ troenie; 
No. 4, 21-23(1978). (In Russian). 

A method of evaluation of hydraulic turbine vibrations by 
means of a generalized criterion of vibration displacement is ex- 
plained. Results of a calculation of this criterion in accordance with 
the data of vibration measurement taken at four hydroelectric power 
plants are presented. A possible method of evaluation of the vibra- 
tion state of hydraulic turbines in accordance with the values of 
effective vibration displacements at set points of the construction is 
indicated. 





15479 State of stress of the steel and reinforced concrete spiral 
chamber for turbines of sayano-shushenskaya hydroelectric power 
plant. Komov, N.N. Energomashinostroenie; No. 4, 27-29(1978). (In 
Russian). 

The state of stress of the spiral chamber of the steel and 
reinforced concrete type without a seal is investigated on two 
models of the power unit made in a 1:64 scale of geometric similar- 
ity. Based on these investigations, the most rational reinforcement of 
the spiral chamber shell and of the power unit has been devised. It 
ensures strength and reliability of all the elements of the structure. 4 
refs. 


15480 Restoration of parts of hydraulic turbines damaged by 
cavitation. Pylaev, N.I. Energomashinostroenie; No. 4, 39-41(1978). 
(In Russian). 

The effect of blade deformations arising during surface refin- 
ishing by electrodeposition, on cavitation erosion, is considered. 
Observations carried out at several hydroelectric power plants 
equipped with radial-axial turbines show that, after many repair 
surfacings, intensity of cavitation corrosion increases considerably. it 
is concluded that restoration of hydraulic turbine parts damaged by 
erosion by metal deposition must be carried out with careful control 
of the shape of the blades by means of special templets. Surfacing 
must be carried out by cavitation resisting electrodes, followed by 
careful polishing of the deposited layer. 


15481 Method and apparatus for harnessing the power of moving 
water, Trotta, R. US Patent 4,052,856. 11 Oct 1977. Filed date 30 
Oct 1975. 14p. 

A method and apparatus are described for harnessing the 
power of water in a moving body of water, e.g., a river or stream, 
wherein such waters are utilized to successively fill containers to 
effect a displacement thereof and which displacement is translated 
into rotational mechanical energy for producing useful work. 


15482 Turbine. Morin, B. US Patent 4,045,148. 30 Aug 1977. 
Priority date 4 Nov 1974, France. 6p. 

A turbine is described with a water-driven motive element 
adapted for being immersed in a body of water and comprising a disc 
having a density close to that of the water in which it is immersed. 
The disc is horizontally disposed and has a plurality of cells contain- 
ing a mixture of liquid and gas and the disc carries on the upper and 
lower surfaces thereof a plurality of blades which are pivotably 
movable about a horizontal axis. The blades each have at least one 
pocket containing a mixture of gas and a liquid such that the density 
of the blades connected to the upper surface of the disc is less than 
that of water and the density of the blades connected to the lower 
surface of the disc is greater than that of water. The disc carries a 
structure which holds the blades in one direction of pivotal move- 
ment when the blades reach a vertical position. As a consequence, 
under the action of water current, the blades are driven to their 
vertical position and they then effect rotation of the disc. The 
rotation of the disc serves to drive an electrical generator system. 
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REFER ALSO TO CITATION(S) 16435, 16437, 16920 


15483 (DOE/ET—0041(78)) Solar, geothermal, electric and 
storage systems program summary document, FY 1979. (Department 
of Energy, Washington, DC (USA)). Mar 1978. 461p. Dep. NTIS, 
PC A20/MF AOl. 

Attention is focused on the current and planned programs in: 
solar technology, geothermal energy development, low-head hydro- 
electric power development, electric energy systems, and energy 
storage systems. After setting forth national energy policy with 
respect to these programs, the program structure, FY 1979 budget 
request, strategies, and management are identified. For each activity 
area, projects are described and their status outlined. Finally, other 
issue areas are summarized, including regional aspects, commercial- 
ization plans, and the environmental and socioeconomic implications 
and international programs. 


15484 Development co-operation and solar energy. Thalhammer, 
T.; Langerhorst, J.; Prast, G.; Floor, W. (Philips Res Lab, Eindho- 
ven, Neth). Jnt. J. Energy Res.; 2: No. 3, 211-228(Jul-Sep 1978). 

The applications of energy in Colombia, India and Upper 
Volta are described. To a more limited extent these applications 
have also been investigated with respect to Niger, Pakistan and 
Senegal, The technical economic possibilities of achieving these 
improvements by means of solar energy in the period up to 1985 are 
discussed. Concerning those cases which offer a reasonable chance 
of the use of solar energy, the investigation then turns to the kind of 
co-operative program between industrialized countries and those 
developing countries which might contribute to putting these oppor- 
tunities into practice. This study has revealed the following program 
as offering the best possibilities. 1. Small thermal electric generators 
powered by concentrated sunlight at an operating temperature of 
about 300°C, the principal application being the driving of pumps 
for irrigation in India and Pakistan. 2. Small absorber cooling sys- 
tems for India and Pakistan. 3. Drinking-water purification for 
Niger, Pakistan, Senegal and Upper Volta. 4. Battery-charging sys- 
tems for India and Pakistan. 5. Reforestation for firewood produc- 
tion, close to the major towns of the Sahel countries. Furthermore, 
much importance is found related to the efficiency of cooking. 11 
refs. 


15485 SEM 79. Solar engineering master catalog and solar indus- 
try index. Dallas, TX; Solar Engineering Publishers, Inc. (1978). 
199p. Solar Engineering Publishers, Inc., 8435 Stemmons Fwy, 
Dallas, TX 75247 $15.00. 

Information is given on the Solar Energy Industry Associ- 
ation. The following information is included: manufacturers’ index, 
product index, product directory, product information, manufactur- 
ers and sales organizations, solar professional services, trademark 
and product names, state energy organizations, and specialized prod- 
uct directories. (MHR) 


15486 Minister's measures to promote solar technology. Matth- 
oefer, H. (Bundesministerium fuer Forschuag und Technologie, 
Bonn-Bad Godesberg (Germany, F.R.)). Sanit. - Heizungstech.; 42: 
No. 10, 801-804(1977). (In German). 

A speech from the Ist solar forum held in Hamburg in late 
September is discussed. Research planning in the field of regenera- 
tive energy carriers, gratifications according to present law for the 
installation of solar systems, and planned future measures to promote 
solar energy are outlined. 


15487 EC solar energy research programme. Wasserwirtschaft; 67: 
No. 12, 392-393(1977). (In German). 

The duration and financing of the research programme is 
outlined. The main research areas include heating and cooling of 
building, including the development of efficient heat accumulators; 
solar energy for steam generation to drive power-generating tur- 
bines; photoelectrical and photochemical conversion; bioconversion; 
and compilation of data on solar radiation. 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 15709, 16436 


15488 (CONF-770998—) Proceedings: the second national solar 
radiation data workshop. (Alabama Univ., Huntsville (USA). Ken- 
neth E. Johnson Environmental and Energy Center). Nov 1977. 
Contract EG-77-S-05-5362. 212p. Dep. NTIS, MF A011. 

From 2. national solar radiation data workshop; Skyland, VA, 
USA (26 Sep 1977). 

Portions of document are illegible. 
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The 15 papers presented are indexed separately for the data 
base. Also included are three panel reports. (WHK) 


1 Solar radiation estimate in Germany. Kasten, F. Mittei- 
lungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 2, 7-10(Mar-Apr 1978). (In 
German 


Data on the estimate of incident radiation to be expected are 
necessary for the planning and designing of economically working 
solar systems. The present report gives data in tables on the global 
radiation at different selected sites. 


15490 Radiation energy of the sun depending on the weather. 
Auer, F. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 2, 11(Mar- 
Apr 1978). (In German). 

A report is given on measurements to determine the daily 
average solar iiradiation. The measurements cover the period April - 
August 1976. The ameters of the curves determined are the 
weather conditions. The measuring site’s coordinates were 50° north 
latitude, 9° east longitude. The sensor was angled at 38° 


ECONOMICS 


REFER ALSO TO CITATION(S) 15703 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 15751 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 15766, 15768 


15491 Solar energy converter. Sher, A. US Patent 4,096,393. 20 
Jun 1978. Filed date 7 Jul 1976. 16p. 

Radiant energy is converted into electric energy by irradiat- 
ing a capacitor including an ionic dielectric having a dipole layer 
only on or near its surface. The dielectric is selected from the group 
consisting of the rare earth trifluorides and trichlorides, preferably 
lanthanum trifluoride or lanthanum trichloride. The radiant energy 
cyclically heats and cools the dielectric to cause cyclic changes in 
the capacitance and resistance of the capacitor without changing the 
dielectric state. The capacitor is initially charged to a voltage just 
below the dielectric breakdown voltage by connecting it across a 
source of emf causing a current to flow through a charging resistor 
to the dielectric. The device can be utilized as a radiant energy 
detector, as well as a solar energy cell. In the latter case, the 
dielectric is heated and cooled at a predetermined frequency and the 
capacitor is connected in circuit with a means for resonating the 
capacitor at the frequency. Plural capacitors are arrayed and illumi- 
nated with different phases so that the solar energy illuminates at 
least one of the capacitors substantially all of the time. 


15492 Solar electric generation using variable capacitors. 
O'Hare, L. US Patent 4,087,735. 2 May 1978. Filed date 4 Mar 1976. 
10p. 


The generation of electricity from radiant energy by means of 
effective dielectric constant changes in a light or radiation sensitive 
dielectric of a condenser in series with a charged condenser and a 
transformer is improved when both of the circuits’ condensers are 
light variable condensers and when a special shuttering arrangement 
prevents waste and loss of concentrated radiation by special place- 
ment and additional electric circuitry. 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 15671, 15780, 15787, 16422 


15493 (DOE/JPL/954334—6) Feasibility of low-cost, high- 
volume of silane and pyrolysis of silane to semiconductor- 
grade silicon. Low Cost Silicon Solar Array Project. Quarterly prog- 
ress report, January—March 1978. Breneman, W.C.; Farrier, E.G.; 
Morihara, H. (Union Carbide Corp., Tarrytown, NY (USA)). 1978 
Contract NAS-7-100-954334. 83p. Dep. NTIS, PC AOS/MF AOI. 

The purpose of the silane | aoe goa program is to determine 
the feasibility and practicality of high-volume, low-cost production 
of silane (SiH,) as an intermediate for obtaining solar-grade silicon 
metal. The process is based on the synthesis of SiH, by the catalytic 
disproportionation of chlorosilanes resulting from the reaction of 
hydrogen, metallurgical silicon, and silicon tetrachloride. The goal is 
to demonstrate the feasibility of a silane production cost of under 
$4.00/kg at a production rate of 1000 MT/year. The objective of the 
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silicon production ear is to establish the viability and economic 
feasibility of manufacturing semiconductor-grade polycrystalline sili- 
con through the pyrolysis of silane. The silane-to-silicon conversion 
is to be rete pry in a fluid bed reactor and a free space reactor. 
The purpose of the process design program is to provide JPL with 
engineering and economic parameters for an experimental facility 
capable of producing 25 metric tons of silicon per year by the 
pyrolysis of silane gas. An ancillary purpose is to estimate the cost of 
silicon produced by the same process on a scale of 1000 metric tons 
ed year. The capacitive fluid-bed heating program is exploring the 
easibility of utilizing electrical capacitive heating to control the 
fluidized silicon bed temperature during the heterogeneous decom- 
position of silane. In addition, a theoretical fluid-bed silicon deposi- 
tion model is being developed to be used in a design of a fluid-bed 
pyrolysis process scheme. Research progress is described in detail. 
(WHK) 


15494 (DOE/JPL/954471—2) Novel duplex vapor-electrochemi- 
cal method for silicon solar cells. Quarterly progress report No. 9, 
February 1—April 30, 1978. Kapur, V.K.; Nanis, L.; Sanjurjo, A.; 
Barlett, R.W. (SRI International, Menlo Park, CA (USA)). Apr 
1978. Contract NAS-7-100-954471. 69p. Dep. NTIS, PC A04/MF 
AOl. 


Economic studies of the SRI process for the production of 
silicon are described. These studies cover the recovery of SiF, gas 
from fluosilicic acid (H2SiFs), sodium reduction of SiF; gas, separa- 
tion of silicon from the reaction products by leaching the sodium 
fluorides, conversion of residual fluorides to cryolite, and the envi- 
ronmental treatment of the waste effluents. Since the sodium reduc- 
tion of SiF, gas is highly exothermic, an attempt was made to 
understand the problems of heat transfer in the system and possibly 
predict their effect on the annual rate of silicon production. The 
details of the process economics are discussed, and the heat transfer 
studies are described. Economic analyses of the SRI process for the 
production of silicon show that silicon can be produced at a cost of 
$6.20/kg with a total fixed capital of $9,006,985 (1975 dollars) for a 
1000 MT/yr operation. The cost per kilogram of silicon varies with 
the annual tonnage produced. On increasing the annual production 
to 3000 MT/yr, the cost was calculated to be $5.30/kg, while for a 
5000 MT/yr operation, the cost of silicon production dropped to 
$5.00/kg. The yield of acceptable product silicon from the silicon 
produced was assumed to be 80%. By-product credit was obtained 
by converting the fluorides of sodium and hydrofluoric acid to 
marketable cryolite (NasAlF¢). These calculations also include the 
cost of environmental treatment and disposal for the waste effluents. 


15495 (DOE/JPL/954693—1) Center punched solar cell module 
development effort. Final report. Ross, R.E.; Mortensen, W.E. (Xerox 
Electro-Optical Systems, Pasadena, CA (USA)). Jun 1978. Contract 
NAS-7-100-954693. 31p. Dep. NTIS, PC A03/MF AOl1. 

The results of an advanced module development program 
with the objective of providing a low cost solar cell mechanical 
interconnect design are presented. The design approach, which 
avoids soldering or welding operations, lends itself to automated 
assembly techniques thus supporting the Low-Cost Silicon Solar 
Array Project goals. During the course of the program, a total of 
twelve modules were delivered to JPL for qualification testing. The 
first group of six modules contained aluminum contact cells and the 
second group of six modules contained silver-titanium-palladium 
contact cells. Extensive component and environmental testing by 
Xerox Electro-Optical Systems at the module level has shown that 
reliable cell mechanical interconnection can be achieved when utiliz- 
ing the proper electrical contact materials and pressures. Environ- 
mental testing of XEOS modules at JPL, in accordance with the 
same JPL specification used by XEOS, will be performed and the 
results will be separately published. The module design, manufactur- 
ing procedure, test program, significant problem areas and solutions, 
and conclusions and recommendations as formulated and conducted 
by XEOS are discussed. 


15496 (DOE/JPL/954876—78/3) Development and evaluation 
of die and container materials. Third quarterly progress report, April 
1—June 30, 1978, Wills, R.R.; Niesz, D.E. (Battelle Columbus Labs., 
OH (USA)). 15 Jul 1978. Contract NAS-7-100-954876. 46p. Dep. 
NTIS, PC A03/MF AOl1. 

Methods of producing low-cost silicon sheet for solar cells 
are under active development. In the crystal-growing processes a 
refractory crucible is required to hold the molten silicon, while in 
the ribbon processes an additional refractory shaping die is needed to 
enable silicon ribbon to be produced. In several ribbon processes the 
high-temperature materials are a limiting factor in the development 
of the technique. The objective of this study is to develop and 
evaluate refractory die and container materials. Mass spectrometric 
studies of molten silicon in contact with silicon nitride and silicon 
carbide show that the vapor pressure of silicon is lower over these 
materials than over the oxides (beryllium oxide, alumina, and silica) 
studied previously. Measured carbon and nitrogen contents are 6.4 x 
10° atoms/cm® and 3.3 x 10'* atoms/cm, respectively. The fabrica- 
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tion of O’ and ’ Sialons was found to be strongly dependent upon 
the nature of the silicon nitride powder. A modified hot pressing 
procedure was adopted to allow volatilization of chlorine-containing 
species from the SN402 grade powder. 8’ Sialon of composition X 
= 1 appears to offer some promise as a candidate die material, but 
materials containing a higher alumina composition (X = 2.4 Sialon) 
or the phase known as X phase with molten silicon. O’ Sialons of 
compositions X = 0.1, X = 0.2, and X = 0.35 reacted with molten 
silicon, forming a complex interface zone. The concei:tration of thin 
precipitates in the silicon increased with the alumina content of the 
O’ Sialon solid solution. 


15497 (DOE/JPL/954881—3) Automated Array Assembly, 
Phase 2. Quarterly technical progress report, second quarter, 1978. 
Carbajal, B.G. (Texas Instruments, Inc., Dallas (USA)). Jul 1978. 
Contract NAS-7-100-954881. 26p. Dep. NTIS, PC A03/MF AOI. 

The Automated Array Assembly Task, Phase 2 of the Low 
Cost Silicon Solar Array (LSSA) Project is a process development 
task. This contract includes solar cell module process development 
activities in the areas of Surface Preparation, Plasma Processing, 
Diffusion, Cell Processing and Module Fabrication. In addition, a 
High Efficiency Cell Development Activity is included. The overall 
goal is to advance solar cell module process technology to meet the 
1986 goal of a production capacity of 500 megawatts per year at a 
cost of less than $500 per kilowatt. This contract will focus on the 
process element developments and will propose an overall module 
process. During the second quarter of 1978, effort was focused on 
diffusion from polymer sources, large-area cell fabrication, improv- 
ing the baseline cell process, evaluating polycrystalline substrates, 
deriving low-cost cell process alternatives, fabrication of module 
piece parts, validation of module assembly processes, fabrication of 
Tandem Junction Cells (TJC) and modification of the TJC structure 
to form a Front Surface Field (FSF) cell. Large-area square cells to 
—— the first sample modules have been sent to the module 
abrication activity. A phosphorous-doped polymer diffusion source 
has been identified as an alternate to the POCIs diffusion. TJCs have 
been improved to give AMI cell efficiencies as high as 16.4%. 
Further improvements are expected to reach 17%. 


15498 (N—78-17465) Conceptual approach study of a 200 watt 
per kilogram solar array, phase 1. Final report. Rayl, G.J.; Speight, 
K.M.; Stanhouse, R.W. (General Electric Co., Philadelphia, PA 
(USA). Space Div.). 31 Aug 1977. Contracts NAS7-100;JPL-954393. 
209p. (NASA-CR—155614; DOC—77SDS4207). NTIS PC A10/ 
MF AOl. 

Two alternative designs were studied; one a retractable roll- 
out design and the other a nonretractable foldout configuration. An 
end of life (EOL) power for either design of 0.79 beginning of life 
(BOL) is predicted based on one solar flare during a 3 year interplan- 
etary mission. Both array configurations incorporate the features of 
flexible substrates and cover sheets. A power capacity of 10 kilowatt 
is achieved in a blanket area of 76 sq m with an area utilization factor 
of 0.8. A single array consists of two identical solar cell blankets 
deployed concurrently by a single, coilable longeron boom. An out 
of plane angle of 8-1/4 deg is maintained between the two blankets 
so that the inherent inplane stiffness of the blankets may be used to 
obtain out of plane stiffness. This V-stiffened design results in a 67% 
reduction in the stiffness requirement for the boom. Since boom mass 
scales with stiffness, a lower requirement on boom stiffness results in 
a lower mass for the boom. These solar arrays are designed to be 
compatible with the shuttle launch environment and shuttle cargo 
bay size limitations. 


15499 (N—78-19659) Dynamical model for the CTS development 
model solar array under the influence of gravity. Sincarsin, G.B. 
(Toronto Univ., Ontario (Canada)). May 1977. 113p. (UTIAS-TN— 
206; CN-ISSN—0082-5263). NTIS PC A06/MF AOl1. 

A detailed model for the CTS (Communications Technology 
Satellite) development model solar array (DMSA) is presented, 
accompanied by models for the dynamics of the array in both normal 
gravity and zero gravity environments. The major objective of the 
mathematical derivations, is the development of the gravity-associat- 
ed terms in the model. Vectorial mechanics and variational princi- 
ples were used to derive the equations of motion for the DMSA 
under the influence of gravity. The equations resulting from each 
method were identical, proving a mutual check. A comparison was 
made between the predicted natural frequencies in the one-gravity 
and zero-gravity environments. The latter values were about 50% 
lower, as expected. 


15500 (NSF/RANN/AER—75-20501/PR/76/4) Investigation 
of low cot solar cells based on Cu.O. Quarterly progress report, 
January 1—March 31, 1977. Olsen, L.C. (Washington Univ., Rich- 
land (USA). Joint Center for Graduate Study). 1977. 37p. Dep. 
NTIS, PC A03/MF AOI. 

Efforts during the last quarter have consisted of studies of 
backwall solar cells, frontwall Schottky barriers and MIS cells, and 
supporting studies. Frontwall Shottky barriers were fabricated with 
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several different metals. The photoresponse barrier height was 
always between 0.8 and 0.9 eV. In every case, the CuzO wafer was 
treated with a 10 second 8M HNOs etch before metal deposition. 
The best power conversion efficiency obtained to date is 0.7% for an 
AM2? simulation. MIS studies consisted of examining several possible 
interfacial films. One cell with a Cu/SiO/Cu.O structure exhibited 
an AM2 power conversion efficiency of 1%. A low level effort was 
continued on backwall Cu/CwO cells. Devices made by a slow 
oxidation process showed improved current-voltage characteristics. 
Supporting studies primarily involved examination of problems relat- 
ed to solar simulation for high band gap cells. An approach to AM2 
simulation for CusO cells was determined. 


15501 (NSF/RANN/AER—76-04168/PR/76/4) Heterojunc- 
tion solar cells. Semiannual progress report, June 1—December 31, 
1976. Anderson, R.L. (Syracuse Univ., NY (USA). Dept. of Electri- 
cal and Computer Engineering). Jan 1977. 84p. Dep. NTIS, PC 
A05/MF AO1. 

The electrical characteristics of SnO2/Si heterojunction solar 
cells (HJSC’s) are found to be consistent with those predicted from 
classical heterojunction theory, considering a discontinuity of 0.8 eV 
in the conduction band edge, and a thin semi-insulating layer at the 
SnO2/Si interface. The series resistance of SnO2/Si HJSC’s increases 
with time on shelf but tends to stabilize after a few weeks. This 
degradation is enhanced at elevated temperatures. The increase in 
resistance is attributed to an increase in the thickness of the interfa- 
cial layer (presumably SiO.) with time. It is determined that the 
interfacial layer acts as a series resistance and not as a part of the 
active junction. It is found that the series resistance of SnO2/Si and 
In2O3/Si HJSC’s using polycrystalline substrates is consistently 2 to 
5 times larger than those using monocrystalline substrates. This 
excess resistance is attributed to a thicker interfacial layer. Indium : 
tin oxide/Si HJSC’s, fabricated by deposition of ITO onto Si sub- 
strates by r.f. sputtering, produces cells with characteristics as ex- 
pected from electron affinity considerations assuming the electron 
affinity of ITO to be intermediate between that of SnO2 and IneOs. It 
is found that the series resistance of a solar cell is non-linear, and the 
appropriate series resistance is less than that determined from the 
forward dark I-V characteristics. 


15502 (NSF/RANN/SE/AER—73-03197/PR/77/3) 
Schottky photovoltaic diodes for solar energy conversion. 


Silicon 


Quarterly 
progress report, July 1, 1977—September 30, 1977. Anderson, W.A. 


(Rutgers--the State Univ., Piscataway, NJ (USA). Dept. of Electri- 
cal Engineering). Oct 1977. 27p. Dep. NTIS, PC A03/MF AOl1. 

A 12% Cr-Schottky MIS cell was fabricated on single crystal 
silicon wafers. A 9.8% efficiency was obtained using a Ti Schottky 
cell. Surface state studies on silicon having 100 A and 200 A oxides 
indicate peak densities in the range 6 x 10’ states/cm?-eV to 1 x 10"° 
states/cm?-eV. Polycrystalline silicon films have been formed on 
stainless steel substrates using electron-beam deposition. Columnar 
crystal growth has been clearly observed. 


15503 (PB—279794) Silicon Schottky photovoltaic diodes for 
solar energy conversion. Annual progress report 1 January—31 De- 
cember 76. Anderson, W.A. (Rutgers--the State Univ., New Bruns- 
wick, NJ (USA). Dept. of Electrical Engineering). Jan 1977. 44p. 
NTIS PC A03/MF AO1. 

A study was made to correlate the effects of the interfacial 
oxide, surface states, and neutral level of surface states on open- 
circuit voltage. Surface-state calculations are presented which serve 
to illustrate the calculation of surface-state density. Fabrication 
studies show an established process to produce 0.52 V < V sub oc 
< 0.58 V on a consistent basis. Further data on Tyco silicon, Auger 
analysis, sputtered AR coatings, optical properties of thin films, solar 
cell calibration, and environmental studies are also given. 


15504 (SAND—78-7033) Design of low-cost structures for pho- 
tovoltaic arrays. Task II technical report. Study of structural designs. 
(Bechtel National, Inc., San Francisco, CA (USA)). Jul 1978. Con- 
tract EY-76-C-04-0789. 83p. Dep. NTIS, PC A05/MF AO1. 

The work reported was directed to developing array support 
concepts to consider for further detailed design. Several concepts for 
array support structures were suggested which utilize various types 
of foundations along with different structural materials. By review- 
ing the advantages and disadvantages of each, it is concluded that 
the simple, low racks with 8 ft. slope height should be studied 
further. This corresponds to utilizing an 8 ft x 16 ft panel that is 
postulated to be the largest structural unit that can be conveniently 
shipped without special arrangements. Accordingly, it is also recom- 
mended that several designs be checked for using a 16 ft. slope 
height to determine cost sensitivity to slope height. (MHR) 


15505 Two-junction cascade solar-cell structure. Bedair, S.M.; 
Lamorte, M.F.; Hauser, J.R. (Research Triangle Institute, Research 
Triangle Park, North Carolina 27709). Appl. Phys. Lett.; 34: No. 1, 
38-39(1 Jan 1979). 
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A two-junction cascade solar-cell structure has been demon- 
strated in the AlGaAs/GaAs materials system. The cell consists of 
two p-n junctions with different band gaps monolithically connected 
in series by means of a low-resistance p-n junction. An open-circuit 
voltage of 2.0 V has been observed for this cascade structure. This is 
the highest open-circuit voltage that has been reported for a single 
monolithic photovoltaic cell. 


15506 Photoeffects in Fe2O; sintered semiconductors. McGre- 
gor, K.G.; Calvin, M.; Otvos, J.W. (Laboratory of Chemical Bio- 
dynamics, Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). J. Appl. Phys.; 50: No. 1, 369-373(Jan 
1979). 


Polycrystalline sintered pellets of a-FezOs have been studied 
by capacitance and photoelectrochemical techniques. The pellets 
exhibit (i) photocurrent saturation at a given wavelength with in- 
creasing applied voltage, (ii) large dark currents at low applied 
voltage (0.76 nA cm~? at +0.2 V SCE), (iii) cathodic and anodic 
photocurrent transients at low levels of monochromatic irradiation, 
(iv) photocurrent onset at photon energies greater than 2.1 eV, and 
(v) flat-band potentials of -0.67 V SCE and pH=4. Capacitance 
measurements followed a Mott-Schottky relationship indicating a 
predominance of the semiconductor space-charge layer over surface 
States and electrolyte effects. No degradation of the semiconductor 
properties could be observed at pH=4. 


15507 Growth of CulnSe. on CdS using molecular beam epitaxy. 
White, F.R.; Clark, A.H.; Graf, M.C.; Kazmerski, L.L. (University 
of Maine at Orono, Orono, Maine 04473). J. Appl. Phys.; 50: No. 1, 
544-545(Jan 1979). 

Molecular beam epitaxy has been used to grow CulnSe: on 
CdS(0001B). Epitaxial growth, as determined from in situ reflection 
electron diffraction, was observed at a substrate temperature of 300 

Cc. 


15508 Process for fabricating inexpensive high performance solar 
cells using doped oxide junction and in situ anti-reflection coatings. 
Shah, P.L.; Fuller, C.R. (to Texas Instruments Inc.). US Patent 
4,101,351. 18 Jul 1978. Filed date 15 Nov 1976. 6p. 

Silicon solar cells may be made from either "P’’ type sub- 
strates with N” type dopants to form the geometries or with "N”’ 
type substrates and "P” type dopants forming the junction. This 
invention relates to the dopant species employed, the improved 
method of application and junction formation, formation of in situ 
anti-reflective coatings, and improved metallization processing for 
silicon solar cells. The invention does not affect preparation of the 
silicon substrate prior to diffusion steps, and is applicable both to 
planar solar cells and to vertical-multijunction cells. This invention 
discloses an alternate process of junction formation using arsenic as 
dopant. The process is uniquely different in the fact that it simplifies 
the number of process steps by using the doped oxide for junction 
formation, metallization mask and as an anti-reflection surface layer. 


15509 Solar cells. Gulko, A.G.; Steinberg, J.H. US Patent 
4,101,923. 18 Jul 1978. Filed date 22 Mar 1977. 4p. 

A solar cell is provided which comprises a layer of crystalline 
silicon doped with boron on at least one surface thereof and having 
the other surface doped with vanadium. 


15510 Method of forming silicon solar energy cells. Lindmayer, 
J. US Patent 4,097,310. 27 Jun 1978. Filed date 16 Jun 1977. 4p. 

A method of forming a silicon solar energy cell is described 
which comprises forming an electron generating junction on a single 
crystal silicon wafer and thereafter using a saw having a diamond 
blade to cut through the wafer and the junction formed therein. 


15511 Glass enclosed solar cell panel. Klein, W.R.; Kotila, C.L.; 
Krams, I.L. (to Tideland Signal Corp.). US Patent 4,097,308. 27 Jun 
1978. Priority date 28 Apr 1977, United Kingdom of Great Britain 
and Northern Ireland (UK). 6p. 

A solar panel is described for use in hostile environments. The 
panel includes top and bottom molded glass plates, each having a 
downwardly directed sidewall extending around their outer periph- 
eries. The bottom plate is positioned beneath and within the 
sidewalls of the top plate thereby downwardly directing the opening 
to the compartment formed between the top and bottom plates. 
Recesses are molded in either the bottom of the top plate or in the 
top of the bottom plate for receiving solar cells whereby the thick- 
ness of the compartment is minimized. The recesses are sized and 
shaped to conform to the size and shape of the solar cells. A 
passageway is provided from each recess to an adjacent recess for 
electrical connections between adjacent solar cells which are posi- 
tioned in each of the recesses. Potting compound having an index of 
refraction similar to the index of refraction of glass fills the compart- 
ment. The thickness of the compartment is sufficient to allow the 
compound to withstand thermal cycling. Electrical connectious to 
the solar cells sealably extend through the bottom plate. 
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15512 Thermally isolated solar cell construction. Horne, W.E. 
(to Boeing Co.). US Patent 4,097,309. 27 Jun 1978. Filed date 31 Jan 
1977. 6p. 


Thermal isolation shields consisting of two glass slides sepa- 
rated by insulating standoffs are positioned upon the front radiation 
receiving surface of a solar cell and/or upon the back surface of the 
solar cell. One of the two glass plates is made from material selected 
to absorb and radiate electromagnetic wave energy with a wave- 
length above 5 microns to prevent overheating of the cell. The space 
between the two cover plates forms a thermal gap that is, if desired, 
bridged by a bimetallic strip. The strip is adhered to one of the plates 
and has a reverse bend to extend along the face surface of the 
opposed cover plate. The strip distorts under an increased tempera- 
ture to break the bridge between the two plates and thereby isolates 
the solar cell from the thermal shield formed by the outer cover 
plate until there is a sufficient reduction in temperatures at which the 
bimetallic strip reestablishes conductive contact between the cover 
plates. Each solar cell assembly in an array is adhered to a substrate 
by first bonding glass pads to the substrate and then heating the cell 
and glass pads to a temperature of about 400° while applying an 
electrical potential of the order of 400 volts with the glass being 
negative potential with respect to the cell. A hermetic bond is 
achieved without the use of adhesives. 


15513 Radiant energy power source for jet aircraft and missiles. 
Doelliner, O.L. US Patent 4,090,359. 23 May 1978. Filed date 10 Jun 
1976. 10p. 

A radiant-energy-sensing power system is applicable to air- 
craft having jet-type engines, vehicles having gas turbine engines, 
and missiles. It consists of photovoltaic type cells mounted in the 
proximity of the combustion chamber of a jet engine and the aft end 
of a missile. The photovoltaic solar cells receive a portion of the 
radiant energy from the burning of the jet or missile fuel and 
converts it to electrical energy for use in the aircraft, missile, or 
vehicle. 


15514 Induced junction solar cell and method of fabrication. 
Maserjian, J.; Chern, S.S.; Li, S.P. (to California Inst. of Tech.). US 
Patent 4,090,213. 16 May 1978. Filed date 15 Jun 1976. 8p. 

An induced junction solar cell is fabricated on a p-type silicon 
substrate by first diffusing a grid of criss-crossed current collecting 
n* stripes and thermally growing a thin SiO. film, and then, using 
silicon-rich chemical vapor deposition (CVD), producing a layer of 
SiO. having inherent defects, such as silicon interstices, which 
function as deep traps for spontaneous positive charges. Ion implan- 
tation increases the stable positive charge distribution for a greater 
inversion layer in the p-type silicon near the surface. After etching 
through the oxide, to parallel collecting stripes, a pattern of metal is 
produced consisting of a set of contact stripes over the exposed 
collecting stripes and a diamond shaped pattern which functions as a 
current collection bus. Then the reverse side is metallized. 


15515 Hexagon solar power panel. Rubin, I. (to National Aero- 
nautics and Space Administration). US Patent 4,089,705. 16 May 
1978. Filed date 28 Jul 1976. 4p. 

A solar energy panel comprises a support upon which silicon 
cells are arrayed. The cells are wafer thin and of two geometrical 
types, both of the same area and electrical rating, namely hexagon 
cells and hourglass cells. The hourglass cells are composites of half 
hexagons. A near perfect nesting relationship of the cells achieves a 
high density packing whereby optimum energy production per panel 
area is achieved. 


15516 Method for producing solar energy panels by automation. 
Evans, J.C. Jr. (to National Aeronautics and Space Administration). 
US Patent 4,084,985. 18 Apr 1978. Filed date 25 Apr 1977. 12p. 

A solar cell panel is fabricated by photoetching a pattern of 
collector grid systems with appropriate interconnections and bus bar 
tabs into a glass or plastic sheet. These regions are then filled with a 
first, thin conductive metal film followed by a layer of a mixed metal 
oxide, such as InAsO/sub x/ or InSnO/sub x/. The multiplicity of 
solar cells are bonded between the protective sheet at the sites of the 
collector grid systems and a back electrode substrate by conductive 
metal filled epoxy to complete the fabrication of an integrated solar 
panel. 


15517 Method of making encapsulated solar cell modules. Anag- 
nostou, E.; Forestieri, A.F. (to National Aeronautics and Space 
Administration). US Patent 4,083,097. 11 Apr 1978. Filed date 30 
Nov 1976. 4p. 

Electrical connections to solar cells in a module are made at 
the same time the cells are encapsulated for protection. The encapsu- 
lating material is embossed to facilitate the positioning of the cells 
during assembly. 


15518 High intensity solar energy converter. House, R.E.; Irvin, 
R.A.; Kane, D.F. (to Semicon, Inc.). US Patent 4,082,570. 4 Apr 
1978. Filed date 9 Feb 1976. 14p. 
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A photovoltaic energy converter is described for converting 
incident radiant energy, such as solar energy, to electrical energy. 
The converter comprises a cell formed from integrally interconnect- 
ed p-n junction-containing semiconductor wafers. The wafers are 
stacked end-to-end so that the respective junctions in each wafer are 
parallel to each other. The efficiency and performance of the cell is 
improved, upon exposure to concentrated sunlight, by imposing 
various conditions on the cell fabrication and design. Improvements 
result by selecting a high resistivity semiconductor as the starting 
material in the fabrication of the cell, controlling the diffusion 
process to optimize the junction gradient and minimize the thickness 
of the base region in each wafer, orienting the wafers in the cell so 
that they are illuminated at a small angle relative to the plane of the 
respective junctions, and treating the exposed surfaces of the wafer 
to reduce reflectivity and surface recombination velocities. 


15519 Solar cell with multiple-metal contacts. Lindmayer, J. US 
Patent 4,082,568. 4 Apr 1978. Filed date 10 May 1977. 6p. 

A solar cell is described having a contact formed from a 
titanium group element in contiguous relationship with the cell, a 
mixture of a titanium group element and a platinum group element 
overlying the titanium group layer, and a layer of a platinum group 
element overlying that layer. A body of silver or other contact metal 
is adhered to the platinum group layer. The three layers may be 
vapor deposited on the semiconductor body, while the silver layer is 
more advantageously applied by plating or electroplating. 


15520 Solar cell collector. Evans, J.C. Jr. (to National Aeronau- 
tics and Space Administration). US Patent 4,082,569. 4 Apr 1978. 
Filed date 3) Feb 1977. 6p. 

A transparent, conductive collector layer containing conduc- 
tive metal channels is formed as a layer on a photovoltaic substrate 
by coating a photovoltaic substrate with a conductive mixed metal 
layer; attaching a heat sink having portions protruding from one of 
its surfaces which define a continuous pattern in combination with 
recessed regions among said protruding portions to said substrate 
such that said protruding portions of said heat sink are in contact 
with the conductive layer of said substrate; and heating said sub- 
strate while simultaneously oxidizing the portions of the conductive 
layer exposed to a gaseous oxidizing substance forced into said 
recessed regions of said heat sink, thereby creating a transparent 
metal oxide layer on said substrate containing a continuous pattern 
of highly conductive metal channels in said layer. 


15521 Hydrogen bonding in silicon--hydrogen alloys. Knights, 
J.C.; Lucovsky, G.; Nemanich, R.J. (Xerox Palo Alto Res Cent, 
Calif). Philos. Mag., B; 37: No. 4, 467-475(Apr 1978). 

Infra-red and Raman spectra have been obtained from thin 
films of silicon-hydrogen and silicon-hydrogen-deuterium alloys de- 
posited from low pressure, r.f. excited plasmas in mixtures of SiH,/ 
Ar and SiH,/D2/Ar respectively. The spectra are analysed using a 
valence-force-field model based on effective force constants deter- 
mined from SiH,. For alloys deposited onto substrates held at 25°C 
it is concluded that the structure is best described as a pseudobinary 
alloy of the form (Si)x(SieH,):-x. In contrast, for material deposited 
on to a substrate at a temperature Ts=250°C, the hydrogen is 
incorporated onto Si-sites containing predominantly one H-atom. 
These results are relevant to the use of amorphous “silicon” prepared 
by plasma decomposition of silane (SiH,) as a potential photovoltaic 
solar cell material. 17 refs. 


15522 Solar energy system. Campbell, W.P. III. US Patent 
4,081,289. 28 Mar 1978. Filed date 24 Dec 1975. 6p. 

A system for extracting energy from the sun’s rays includes a 
bank of solar energy cells which generate electrical current when 
exposed to the rays of the sun. The cells are immersed in a bath of 
liquid formed to serve as a lens, concentrating the sun rays on the 
cells, and transmitting heat away from the cells. 


15523 Process for utilizing low-cost graphite substrates for poly- 
crystalline solar cells. Chu, T.L. (to National Aeronautics and Space 
Administration). US Patent 4,077,818. 7 Mar 1978. Filed date 4 Jun 
1976. 12p. 

Low-cost polycrystalline silicon solar cells supported on sub- 
strates are prepared by depositing successive layers of polycrystal- 
line silicon containing appropriate dopants over substrates. Metallur- 
gical-grade polycrystalline silicon, graphite and steel coated with a 
diffusion barrier of silica, borosilicate, phosphosilicate, or mixtures 
such that p-n junction devices are formed. These cells effectively 
convert solar energy to electrical energy. To improve the conver- 
sion efficiency of the polycrystalline silicon solar cells, the crystallite 
size in the silicon is increased by melting and solidifying a base layer 
of polycrystalline silicon before depositing the layers which form the 
p-n junction. 


15524 Advanced photovoltaic synchronous-orbit spacecraft power 
systems. Goldsmith, P.; Reppucci, G.M. (TRW, Redondo Beach, 
CA). J. Energy; 2: No. 2, 81-84(Mar 1978). 


SOLAR ENERGY 1641 


From AIAA conference on the future of aerospace power 
systems; St. Louis, MO, USA (1 Mar 1977). 

The state-of-the-art of photovoltaic power systems, for use in 
synchronous-orbit spacecraft, is characterized, including solar array, 
battery, and power control component performance. Advanced de- 
velopments in each of these areas are reviewed, and performance 
improvement projections are made for the 1980 to 1990 time period. 
It is estimated that photovoltaic power system specific weight could 
improve from a present value of 126 kg/kW to approximately 43 kg/ 
kW in 1985. These performance predictions are compared to nuclear 
system performance projections over the same period. The analysis 
indicates that advanced photovoltaic power systems will exhibit 
specific weights lower than isotope and nuclear reactor systems for 
power levels up to approximately 25 kW. At higher power levels, 
batteries with higher energy density would be required to compete 
with the projected performance of advanced nuclear systems. 


15525 Spacecraft component rotation means. Binge, D.S. (to 
RCA Corp.). US Patent 4,076,191. 28 Feb 1978. Priority date 29 A _ 
1975, United Kingdom of Great Britain and Northern Ireland (UK). 
8p. 

A bearing and drive mechanism to rotate spacecraft compo- 
nents, in particular, an array of solar panels is described. A drive 
shaft designed for long-life capability is required to have high 
stiffness in addition to axial and radial constraints for precise rota- 
tion. A preloaded pair of duplex, contact ball bearings mounted 
between the shaft and housing provides axial and radial shaft con- 
straint. A single bearing, mounted on an axially compliant dia- 
phragm, is preloaded by resiliently flexing the diaphragm. The 
preloaded single bearing provides a radial constraint and shaft sup- 
port. This additional support increases the stiffness of the shaft 
against moments and forces imposed on the shaft. The compliant 
diaphragm permits axial thermal deflections of the shaft relative to 
the housing. 


15526 Method of placing a contact system onto the surface of a 
solar cell. Gochermann, H. (to Licentia Patent-Verwaltungs- 
G.m.b.H., Frankfurt am Main (Germany, F.R.)). German(FRG) 
Patent 2,411,690/C/. 26 Jan 1978. Sp. (In German). 

A suggestion is made for rational fabrication of solar cells, to 
evaporate or sputter on the grid finger system and cross strips of the 
contact system in one working step using masks. The contacts for n 
and p side can be simultaneously sputtered on. By means of a 10um 
thick auxiliary foil, the edges of the chips lying in position blocks are 
shielded. Their reliability is increased by avoiding welding on the 
elements. 


15527 PVSS: a photovoltaic system simulation program. Gold- 
stein, L.H.; Case, G.R. (Sandia Lab, Albuquerque, NM). Sol. Energy; 
21: No. 1, 37-43(1978). 

A computer program has been developed to accurately simu- 
late the performance of a photovoltaic system. Sixteen configura- 
tions can be simulated, including systems with combinations of 
battery storage, inverters, d.c.-voltage regulators and maximum 
power point trackers. Models are presented for system components, 
and sample runs illustrating various aspects of program performance 
are described. 


15528 Chemical vapor deposition of silicon on a liquid tin layer. 
Graef, M.W.M.,; Giling, L.J.; Bloem, J. (Univ. of Nijmegen, Nether- 
lands). pp 136-142 of Photovoltaic solar energy conference. Boston; 
D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A description is given of a crystal growth process which 
enables the formation of large-grain polycrystalline silicon layers on 
cheap foreign substrates. In this process, silicon is deposited on a thin 
fluid Sn layer (S—10 ym) which covers a graphite substrate; the 
technique is called CVDOLL (chemical vapor deposition on a liquid 
layer). During the initial growth stage of this process the fluid 
surface enhances the atomic mobility of the arriving Si atoms and 
enables the mutual rearrangement of growth islands during the 
coalescence stage. The presence of HCl is required in order to bring 
about a controllable reversible process. Trichlorosilane is used as a 
silicon source, hydrogen chloride as an additional independent etch- 
ing agent, and hydrogen as a carrier gas; simultaneous growth and 
etching can be controlled by adjusting the composition of the gas 
phase, and the substrate temperature. Small grains and imperfections 
are removed due to their instability, while the growth of large 
monocrystalline regions is enhanced. Moreover, the crystal surface is 
smoothed in the presence of HCl. 


15529 Recrystallization of C.V.D. grown polycrystalline silicon. 
Schins, W.J.H.; Bezemer, J.; Ouwens, C.D.; Radelaar, S. (State 
Univ. of Utrecht, Netherlands). pp 143-152 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 
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The recrystallization of fine-grained polycrystalline silicon 
obtained by chemical vapor deposition (C.V.D.) was investigated. 
C.V.D. grown polycrystalline silicon materials with grains of 0.1 to 
10 ym are either <110> textured or have randomly oriented grains. 
Recrystallization of the highly textured mayterial by heating for 3 
hours at 1350 to 1400°C yields 0.2 to 1.0 mm long grains of 0.2 to 0.3 
mm in diameter. No influence on grain growth of large temperature 
gradients (up to 500°C/mm) was observed. The recrystallization rate 
as a function of time can be described by an Avrami equation. From 
the dependence of the degree of recrystallization upon the tempera- 
ture, an activation energy of 5.5 eV can be deduced, which is in 
agreement with the activation energy for silicon self-diffusion. New 
grains are elongated in the direction of growth of the starting 
material. When silicon is deposited on a flat substrate, grain boun- 
dries normal to the surface of the substrate are obtained after 
recrystallization. This is important for solar cell applications. The 
texture after recrystallization is weakened considerably which offers 
opportunities for tertiary grain growth. 


15530 Growth of single crystal silicon rods from the vapor phase. 
Franzosi, A.; Giarda, L.; Pelosini, L.; Pizzini, S. (Montedison S.p.A., 
Novara, Italy). pp 153-163 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The influence of temperature, total gas flow rate, reaction 
mixture composition and cooling rate (after having completed the 
deposition) on the external habit, defect concentration and type, 
growth rate and electrical properties of silicon single crystal bars 
grown directly from the gas phase has been investigated. It has been 
demonstrated that the hexagonal habit, which is characteristic of the 
low temperature deposition, could be preserved also in the case of 
long deposition runs and that both the macroscopic defects known as 
“chevron” defects and the dislocation density could be controlled by 
a suitable choice of the operation conditions. It was eventually 
shown that the gas phase deposited single crystal bars exhibit reason- 
ably good electrical properties which however depend both on the 
dislocation density and on the “chevron” defects concentration. 


15531 Continuous polycrystalline silicon layers on carbon sub- 
strates. Belouet, C.; Brissot, J.J.; Martres, R.; Phuoc, N.T. (Labora- 
toires d’Electronique et de Physique Appliquee, Limeil-Brevannes, 
France). pp 164-175 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The early results of the study of the freezing of silicon films 
on carbon substrates by the ribbon against drop (RAD) pulling 
process in view of achieving low-cost solar cells for terrestrial 
—— are presented. The main features relevant to this new 
polycrystalline layers thus obtained are described. In particular, it is 
shown that the size of the columnar grains can be large (300 x 2000 
mm) and that encouraging conversion efficiencies above 6% (AM: 
simulated illumination) have already been obtained on n*/p diffused 
structures. 


15532 Polycrystalline silicon solar cells. Fabre, E.; Baudet, Y. 
(Laboratoires d’Electronique et de Physique Appliquee, Limeil-Bre- 
vannes, France). pp 178-186 of Photovoltaic solar energy confer- 
ence. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Solar cells have been made on polycrystalline silicon layers 
deposited onto a carbon substrate from the melt. Three different 
structures have been investigated for the collecting junction: the n*/ 
p diffused homojunction, the M.I.S. barrier and the heterojunction 
with InzO3. A conversion efficiency of 6.2% is reported for a 
homojunction cell under AM1 simulated sunlight. Minority carrier 
diffusion length enhancement has been observed when the photon 
flux is increased on the cell. 


15533 Polycrystalline solar cells fabricated on metallurgical sili- 
con substrates. Warabisako, T.; Saitoh, T.; Itoh, H.; Nakamura, N.; 
Tokuyama, T. (Hitachi Ltd., Tokyo). pp 187-196 of Photovoltaic 
solar energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

One practical approach to reducing solar cell cost is the 
fabrication of thin-film active layer on polycrystalline silicon sub- 
strate prepared from metallurgical-grade material. A cell of 8.3 cm? 
area is found to exhibit an AM1 conversion efficiency of 7.3% when 
a 25 um thick p-type active layer is grown on a CZ-pulled polycrys- 
talline silicon wafer by a CVD process using SiH2Ch, followed by 
the formation of a grown junction with a 0.54 um thick n* -layer. A 
semiquantitative method of measuring cell area as a function of 
photocurrent level is introduced to reveal the inhomogeneity of 
polycrystalline solar cells. From the measurement of photocurrent 
distribution, grain boundaries are found to detract slightly from cell 
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performance in thin-film cells whereas the short minority carrier 
diffusion length of 11 to 18 wm in the active layer remains a major 
factor to be improved. 


15534 Limitations imposed by grain boundaries on the perform- 
ance of epitaxially deposited polycrystalline silicon solar cells. van der 
Leeden, G.A.; Chu, T.L.; Lin, C.J. (Southern Methodist Univ., 
Dallas). pp 197-206 of Photovoltaic solar energy conference. Boston; 
D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

An experimental investigation of the influence of grain 
boundaries on the dark current-voltage characteristics of passivated 
epitaxial mesa diodes on polycrystalline purified metallurgical silicon 
containing varying numbers of grain boundaries was made. The dark 
forward current-voltage characteristics were analyzed by fitting the 
data to the two-exponential model and calculating the parameters 
Io1, loz, Az, R/sub ser/ and R/sub sh/. The numerical values found 
for Io: and Ib2 compare favorably with those calculated by other 
authors for commercial single crystal solar cells. Furthermore, it is 
found that a grain boundary does not act as a low shunt resistance. 
For properly processed solar cells the development of a high effi- 
ciency solar cell should not be limited by the current-voltage charac- 
teristic. In a second investigation the voltage drop occurring when a 
current is passed through a grain boundary is measured in an 7 
epitaxial layer on a p* substrate as a function of the resistivity of the 
n-type layer. It was established, that the voltage drop is strongly 
dependent on the resistivity of the n-type layer, and that the relation 
between the voltage drop and the current is not linear. The existence 
of this voltage drop may influence the series resistance of a polycrys- 
talline solar cell and could thus limit the conversion efficiency for 
polycrystalline solar cells. 


15535 Progress on aluminium p-type silicon SBSCs. Townsend, 
W.G.; Lillington, D.R. (Royal Military Coll. of Science, Shriveham, 
Eng.). pp 207-213 of Photovoltaic solar energy conference. Boston; 
D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A simple process is described for making aluminum p-type 
silicon SBSCs on both single crystal and Wacker “Silso” cast silicon 
substrates. The importance of the processing of the interfacial oxide 
layer in determining both cell efficiency and stability is stressed. 
Results of both electrical and optical properties of the cells are 
presented. These show that consistently high AM1 efficiencies of 
over 9 and 8%, respectively, may be achieved for single and cast 
silicon substrates and that the characteristics are stable over long 
periods of testing. The cells were all approximately 1 cm? area and 
coated with simple ZnS a.r coatings. The high short circuit 
current(approximately 22 m A/cm?) obtained for the polycrystalline 
substrates indicate that grain boundary recombination is not a serious 
problem with these devices. 


15536 Model for amorphous silicon solar cells. Debney, B.T. 
(Plessey Co., Ltd., Towcester, Eng.). pp 216-222 of Photovoltaic 
solar energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Due to the short lifetimes and low mobilities of carriers in 
amorphous silicon, diffusion is not the dominant mechanism respon- 
sible for determining the collection of photogenerated electrons and 
holes. It has been established that the photocurrent is determined by 
the photogeneration of carriers in the depletion region and the 
subsequent removal with the aid of the built-in field. This is con- 
firmed through an analysis of the spectral response curve for a p-i-n 
device which has been published by Carlson and Wronski. From the 
analysis a value of 10~* cm?/V is estimated for the product of 
lifetime and mobility for photogenerated holes which is consistent 
with a short diffusion length. A calculation of the current/voltage 
characteristic for a model Schottky barrier solar cell under illumina- 
tion is presented. This gives a short circuit current in reasonable 
agreement with the measured values and demonstrates the reduced 
fill factor which can be expected from the voltage dependence of the 
photocurrent. This model predicts an AM1 efficiency of 8%. 


15537 Schottky barrier photovoltaic diodes on doped amorphous 
silicon. Wilson, J.1.B.; Robinson, P. (Heriot-Watt Univ., Edinburgh, 
Scotland). pp 223-230 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Schottky barrier diodes have been fabricated on doped amor- 
phous silicon prepared on stainless steel substrates by the rf glow 
discharge decomposition of silane containing phosphine. The behav- 
ior of the diodes is strongly dependent on the work function of the 
evaporated barrier metal. Low work function metals (Al, Mo) did 
produce rectifying devices, but only high work function metals (Ni, 
Au) gave the desired “minority carrier” current-voltage characteris- 
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tics, from which barrier heights of 0.68 to 0.85 eV were obtained. 
The barrier height was controlled not only by the metal work 
function, but also to a lesser extent by the width of an interfacial 
layer at the junction (delta) and the density of interface states (D/sub 
S/). Values of delta and D/sub S/ were estimated from current- 
voltage and capacitance-voltage behavior, barrier height versus 
work function data, and from the frequency dispersion of the a.c. 
conductance. Photovoltaic behavior showed AMI short circuit cur- 
rent densities which were low because of the poor carrier collection 
efficiency. Open circuit voltages, although greater than half the 
barrier height, were slightly lower than is to be expected when both 
delta and D/sub S/ are correctly tailored. 


15538 rf sputtered amorphous silicon solar cells. Thompson, 
M.J.; Allison, J.; Alkaisi, M.M.; Barber, S.J. (Univ. of Sheffield, 
Eng.). pp 231-240 of Photovoltaic solar energy conference. Roston; 
D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The controlled doping of amorphous Si prepared by r.f. 
sputtering techniques is described. A new technique for producing 
doped a-Si films using pre-doped powder and solids targets is also 
described and the influence of hydrogen and oxygen on the proper- 
ties of the films is explained. Current-voltage, activation energy and 
some C-V measurements on p- and n-type material as well as 
crystalline-amorphous heterojunctions and amorphous homojunc- 
tions are presented. The relative advantages of producing large area 
amorphous Si solar cell arrays sputtered from pre-doped sputtering 
targets are discussed. 


15539 Fabrication and measurement of silicon concentrator solar 
cells, Gibbons, J.F.; Wu, F.C. (Stanford Univ., CA). pp 242-248 of 
Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Basic considerations relevant to the design of epitaxial silicon 
solar cells for concentrator applications are presented, including 
specific criteria for selecting the thickness of the epitaxial layer, the 
contact geometry, and the anti-reflection coating. Measurements 
made on cells fabricated according to the principles discussed show 
efficiencies at 20 suns of 16.5% at 30°C and 12.6% at 100°C. These 
values compare very favorably with theoretical expectations. The 


use of a continuous Ar laser for measurement of cell efficiency 
versus concentration is also described. 


15540 High intensity silicon solar cells. Fabre, E. (Laboratoires 
d’Electronique et de Physique Appliquee, Limeil-Brevannes, 
France); de Smet, L.; Mertens, R. pp 249-258 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Optimization of 2 x 2 cm? silicon solar cells for working 
under medium range solar concentration has been carried out both 
theoretically and experimentally. A series resistance as low as 20 m 
2 is shown to be necessary in order to keep the conversion efficien- 
cy above 12% for concentration ratios ranging between 20 and 50. 
Back surface field cells have been made with optimized top contact 
grid pattern on a 1 1 . cm base material. The influence of the 
diffused layer sheet resistance upon the series resistance and the 
photogenerated current has been investigated. A comparison be- 
tween computed series resistance values and measured ones is pre- 
sented. 


15541 Sunlight concentration for silicon rod solar cells. Johnson, 
G.R. (Monsanto Co., St. Louis, MO); Miles, M.G.; Tanner, D.P.; 
Ball, G.L. III. pp 259-268 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Solar cell devices were made using diffused junctions on the 
surface of 4mm silicon rods together with non-tracking, “ideal” 
trough concentrators. Two embodiments of the ideal concentrator 
design were studied: metallized opaque plastic forms and internally 
reflecting clear plastic castings. Combined solar cell/concentrator 
efficiencies of 10% were measured and efficiencies of 12% are 
projected. 


15542 Double sided (D.S.) solar cells to improve static concentra- 
tion. Luque, A.; Ruiz, J.M.; Cuevas, A.; Eguren, J.; Agost, M.G. 
(Universidad Politecnica, Madrid). pp 269-277 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Solar cells to be illuminated on both sides by placement in 
proper Winston mirrors have been developed to permit double static 
concentration gain for a given acceptance angle. Theory and experi- 
ments show that the V/sub oc/ x I/sub sc/ product is higher in 
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double sided (D.S.) cells than in conventional or B.S.F. cells. The 
D.S. cells have high series resistance which reduces the efficiency of 
experimental structures to 7% at two AM2 suns. A theoretical 
model of the D.S. structure series resistance is presented showing 
that, with proper metallisation patterns, efficiencies of 11% at ten 
AM2 suns can be attained. 


15543 Improvement of the efficiency of silicon MIS-inversion 
layer solar cells. Van Helen, P.; Mertens, R.; Van Overstraeten, R.; 
Thomas, R.E.; Van Meerbergen, J. (Katholieke Universiteit Leuven, 
Heverlee, Belgium). pp 280-288 of Photovoltaic solar energy confer- 
ence. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Two new types of solar cells are described in which either a 
TiO/sub x/ or a SiOz layer is deposited onto p silicon; contacts are 
obtained by means of a MIS tunnel-diode grid. It is shown that the 
TiO/sub x/-MIS cells can be realized by single mask completely low 
temperature processing by employing spin-on of titanium-oxide anti- 
reflective coating. Conversion efficiencies of 8% at AM1 have been 
achieved with these cells; they perform even more efficiently at 
higher illumination levels. With the SiO2-MIS cells efficiencies of 
12% have been reached, at the expense of a more complicated 
process. A detailed comparison between the two cells is given. 


15544 Preparation and investigation of Sn doped Si(n)—In.O; 
heterojunction. Manifacier, J.C.; Szepessy, L.; Savelli, M. (Universite 
des Sciences et Techniques du Languedoc, Montpellier, France). pp 
289-298 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

InzO; (n*)—Si(n) heterojunction was fabricated for solar 
cells, where the oxide is realized by CSVT (Closed Space Vapor 
Transport) on Si monocrystals. One of the mean characteristics of Sn 
doped In2Os thin films is their excellent transparency (greater than 
85%) over the complete useful window of the substrate spectrum. 
The influence of the different fabrication parameters (temperature of 
deposit, gas flow rate, time of vaporization) and the concentration of 
tin doping (SnCl,, 5H2O) is investigated. Conversion efficiency of 
11% were obtained on 2 cm? cells with open circuit voltages V/sub 
oc/approximately equal to 500 mV and short circuit currents I/sub 
sc/ approximately equal to 32 mA . cm™? with a fill factor of 0.65. 


15545 MIS and MISIM solar cell. Green, M.A.; Godfrey, R.B. 
(Univ. of New South Wales, Kensington, Australia). pp 299-307 of 
Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

It has been found that insertion of a very thin insulating layer 
(<20 A) between the metal and semiconductor of a Schottky solar 
cell can dramatically improve its open circuit voltage. The resulting 
metal-insulator-semiconductor (MIS) structure is shown to be elec- 
tronically equivalent to a p-n junction device, provided that minority 
carrier flow is dominant. A new development, the MISIM solar cell, 
is presented and it is shown that this structure is equivalent to the 
high efficiency n* pp* junction cell. The MISIM cell is potentially 
cheap to fabricate since a number of the p-n junction processing 
steps have been eliminated. Large open-circuit photovoltages have 
been obtained on single crystal devices, and cells of 10% efficiency 
have been made. Recent work on large-grain polycrystalline sub- 
strates has shown that the MIS and MISIM structure is suited to 
fabricating solar cells on such material. Open circuit voltages of 
better than 510 mV have been obtained at a current density of 15 
mA/cmz. It has been found that grain boundary recombination is not 
a problem with the MIS structure on polycrystalline material. 


15546 Schottky (MIS) solar cells on ribbon silicon. Delahoy, 
A.E.; Anderson, W.A.; Kim, J.K. (Rutgers—the State Univ., New 
Brunswick, NJ). pp 308-318 of Photovoltaic solar energy confer- 
ence. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Schottky (MIS) solar cells have been fabricated on single- 
crystal silicon with an open-circuit voltage of 0.60 V and an AMI 
conversion efficiency of 12%. An investigation of ribbon silicon 
(from Mobil-Tyco and IBM) as the semiconductor substrate used for 
Schottky solar cell fabrication is reported. An important result from 
this study concerns the lower voltage produced by cells on ribbon 
silicon. Using a standard fabrication process these voltages are 0.33 
V and 0.52 V for Tyco and IBM ribbon, respectively. A special 
surface treatment of the silicon prior to fabrication, however, leads 
to voltages of 0.50 V and 0.54 V for the Tyco and IBM ribbon cells. 
Theoretical considerations indicate that a higher density of surface- 
states is responsible for the lower voltage found in these ribbon 
silicon solar cells. The special surface treatment prior to fabrication 
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reduces the surface-state density, thus increasing the open-circuit 
voltage. 


15547 Computer aided two-dimensional analysis of junction-type 
solar cell. Calzolari, P.U.; Mazzone, A.M. (Univ., Bologna). PP 320- 
329 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A two-dimensional modeling of the active region of a junc- 
tion cell has been performed: having recourse to gradual assumptions 
the structure has been simulated through an aggregate of one- 
dimensional devices coupled through the current flowing in the 
surface region. This analysis accounts for phenomena such as drift 
and diffusion currents, doping profiles, recombination effects, field 
and doping dependent mobilities, non-ideal contacts, and band gap 
shrinkage. The method is employed to evaluate the efficiencies of 
the cells for different doping profiles at increasing temperatures 
under one- or multi-sun exposure. 


15548 Comparison between the efficiencies of MIS and SIS solar 
cell structures. de Visschere, P.; Pauwels, H. (Ghent State Univ., 
Belgium). pp 330-339 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A solar cell structure is analyzed consisting of a semiconduc- 
tor, an insulator and a semiconductor (SIS). Interface recombination 
and tunneling is taken into account. In order to minimize the effect 
of interface recombination one of the semiconductors must be much 
more heavily doped than the other. Analytical results are obtained 
and the efficiency of various optimum structures are compared. The 
conclusions are: (1) for heterojunction solar cells based on the 
collection of minority carriers excited in the more heavily doped 
semiconductor (e.g., the CuzS-CdS cell), the insulating layer is 
disadvantageous. (2) For heterojunction solar cells based on the 
collection of minority carriers excited in the weakly doped semicon- 
ductor the insulating layer is advantageous if the discontinuity in the 
energy band has the appropriate sign; the efficiency of the cell can 
then be as high as that of an MIS or homojunction cell; in the other 
case the insulating layer has no influence. 


15549 Collection-velocity model for predicting efficiency of 
Schottky barrier solar cells. Ordung, P.F.; Adibi, A.; Heald, D.; 
Neville, R.; Shalnik, J. pp 340-349 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A minority-carrier collection-velocity model is derived and 
applied to the problem of predicting the collected photogenerated 
minority current in a Schottky barrier solar cell. The model estab- 
lishes that the collected current can be viewed as two superimposed 
but unrelated components--the photogeneration in the depletion 
region and that in the neutral region. For collection purposes the 
neutral region is represented as a region in which the diffusion 
equation applies and which is bounded at each end by a specific 
velocity-collection model. The collection-velocity model at the 
ohmic end is the. standard surface-recombination model. At the 
Schottky barrier end a collection-velocity model equivalent to the 
depletion region of the device is employed. Short-circuit currents 
predicted by this model are found to compare favorably with those 
numerically obtained by Fossum for a 0.1-micron-junction n-p cell. 


15550 New model of conduction mechanisms in disordered and 
amorphous photovoltaic devices. Pistoulet, B.; Robert, J.L.; Dusseau, 
J.M.; Roche, F.; Girard, P.; Ensuque, L. (Universite des Sciences et 
Techniques, Montpellier, France). pp 350-358 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The existence of a medium range disorder (spatial fluctuations 
of impurity density, and eventually stoichiometry) was demonstrat- 
ed. With this model, a real sample, crystalline or not, may be 
considered as constituted of a very large number of domains of 
nearly uniform composition, this composition varying from one 
domain to another. These spatial fluctuations create potential wells 
in which a part of the carriers of the band are localized when kT is 
smaller than the mean depth GAMMA of the wells. It is shown that 
the dependence versus temperature of the drift mobility and of the 
conductivity of amorphous semiconductors such that a-Si, etc. may 
be quantitatively explained by this model, and that the values of the 
disorder parameter GAMMA and of the ionization energy E/sub d/ 
of the dominant deep impurity level may be deduced from the 
experimental data. The expressions of the effective diffusion length 
and of the photoconductance are also functions of GAMMA. 


15551 Design of a photovoltaic power-array with concentrated 
sunlight. Esteve, D.; Vialaret, G.; Achaibou, K.; Follea, D. (Centre 
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National de la Recherche Scientifique, Toulouse). pp 360-369 of 
Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A design procedure for photovoltaic power-arrays under 
concentration is proposed. A morphological analysis allows the 
definition of materials and structure constraints associated with the 
cost of installation. On this basis, the different possibilities deter- 
mined by the selection of the concentration level and the concentra- 
tor, after choosing the type of the cooling system (natural air 
convection) and taking price, weight and feasibility criteria into 
account, are considered. Based on this analysis, the complete design 
of a 1 kW (electric) prototype power array, using silicon cells with 
concentration levels greater than 50, is presented. The device con- 
sists of a flat panel mounted on a 2 axes controlled tracking heliostat 
made up of sealed rigid modules protecting the photovoltaic cells. 
Such a modular conception fulfills the quadruple role of support, 
cooling system, light trap and sealed structure. All the modules are 
connected in series. The cost and efficiency performances are evalu- 
ated on the basis of a 1 m? test panel. 


15552 Solar cell system for concentrated sunlight. Yekutieli, G.; 
Brandstetter, A.; Haber, B.; Joulzary, R.; Kritchman, E.; Mandel- 
korn, J. (Weizmann Inst. of Science, Rehovot, Israel). pp 370-376 of 
Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A test and evaluation facility for high concentration solar 
cells and optical concentrators was constructed, including a two-axis 
sun tracker and measuring instruments connected to a small comput- 
er. Silicon solar cells, Fresnel lenses, concentrating mirrors and 
other elements of the system were measured and evaluated with this 
facility. The results of these measurements are reported. A sun- 
tracking system with complete view of the sky, employing novel 
sunsensors, was developed. Following this study a silicon solar cell 
and a Fresnel lens were chosen for a prototype solar cell system, 
designed to operate at 100 suns with approximately 10% efficiency. 
The projected cost of the system is approximately $400/m? or 
$4000/kW for a solar flux of 1 kW/m? 


15553 Solar eyeball: a self-powered self-steering photovoltaic gen- 
erator. Mash, D.H.; Ross, P.W. (Standard Telecommunication Labs. 
Ltd., Harlow, Eng. ). pp 377-385 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A solar-electric conversion module which uses a plastic Fres- 

nel lens to concentrate sunlight on to a group of GaAs/GaAlAs 
solar cells is described. These cells have given 16 to 20% conversion 
efficiency and are expected to maintain this at the high intensities 
and temperatures involved. The necessary ability to track the sun is 
achieved using a novel pncumatic system powered by solar energy. 
When the eyeball is misaligned the sun’s image falls on a heat 
exchanger in one of two air-reservoirs adjacent to the cells. The 
resultant expansion forces a magnetized piston against a fixed exter- 
nal magnetic field, causing the complete module to rotate until the 
solar cells are again in the focus. There need be no mechanical 
linkage with the external world apart from electrical output leads 
and hence the module can be hermetically sealed and floated on 
water to provide a cheap, reliable, low friction bearing. No motors 
or clockwork drivers are needed. Several experimental one-axis 
modules have been made, either floating on water or using conven- 
tional bearings. All demonstrated the required “seek” and “hold” 
capabilities, finding the sun in 2 to 10 seconds. Work on a damping 
mechanism to prevent overshoot and tests of the slow-tracking 
accuracy are presently under way. An early two-axis model on a 
demountable test-bed has also been demonstrated, using four air- 
chambers. Details of the magnetic piston, the optics of the system, 
thermodynamics of the heat-exchangers, and an estimate of eventual 
costs are reported. 
15554 Metal alkyl grown GaAs solar cells. Fabre, E.; Briere, A.; 
Andre, J.P. (Laboratoires d'Electronique et de Physique Appliquee, 
Limeil-Brevannes, France). pp 388-394 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Gallium arsenide solar cells have been made using the metal 
alkyl growth technique. A p-n homojunction within the GaAs is 
covered by a p-GaAlAs window layer in order to decrease the 
surface recombination velocity down to values as low as a few 10° 
cm/s. The AMI efficiency is close to 16%, with the following 
characteristics: V/sub oc/ = 895 mV, J/sub sc/ = 24 mA/cm?, F.F. 
= 0.74. 
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15555 Gallium arsenide solar cells for use with concentrated 
sunlight. Burgess, J.W.; Davis, R.; Debney, B.T.; Nicklin, R. (Allen 
Clark Research Centre, Towcister, Eng.). pp 395-404 of Photovol- 
taic solar energy conference. Boston; D. Reidel Publishing Co. 
(1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The performance of GaAs/Ga/sub 1-x/Al/sub x/As solar 
cells with graded band gap and “window” structures has been 
compared using standard theoretical modelling techniques. At high 
levels of solar concentration, superior power conversion efficiencies 
are obtained with the graded band gap structures. The realization of 
band gap grading requires a precise control of gradation of the 
aluminum content during epitaxy, which is conveniently achieved 
using a vapor phase technique. In order to grow good quality Al 
containing compounds, the metallo-organic chemical vapor deposi- 
tion (MOCVD) process was adopted for the present work. Our 
system is designed for a rapid throughput of large area slices, and 
complete multilayer structures can be prepared in under two hours. 
Solar cell structures of the window” type have been prepared by 
the MOCVD method, and also by liquid phase epitaxy (LPE). Test 
cells have been fabricated using in-house processing technology, and 
solar cell performance has been assessed at concentration ratios up to 
600. The performance of the LPE grown cells fits closely to that 
predicted, with collection efficiency reaching 95%, V/sub oc/ = 
0.98 volts and a fill factor of 0.8 at 1 sun. 


15556 Preparation of p-n homojunctions of Ga/sub 1-x/Al/sub 
x/Sb and study of the photovoltaic effect. Nguyen Van Mau, A.; 
Bougnot, G.; Muoy, H.Y.; Moussalli, G.M. (Universite des Sciences 
et Techniques du Languedoc, Montpellier, France). pp 405-414 of 
Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). (In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Ga/sub 1-x/Al/sub x/Sb layers have been obtained by a 
vertical liquid phase epitaxy system. The junctions are prepared on 
tellurium doped (10'* at./cm*) GaSb substrates. This way, Ga/sub 1- 
x/Al/sub x/Sb(p)/Ga/sub 1-x/Al/sub x/Sb(n)/GaSb(n) structures 
are formed with junction depths of 5 to 20 ym and x being between 
0.0 and 0.75. The I-V and C-V characteristics, in dark, are depicted. 
Their analysis seems to show that the conduction occurs by tunnel- 
ing. The I-V characteristics obtained under Air Mass 1 present a 
short circuit current I/sub cc/ between I and 16 mA/cm?, an open 


circuit voltage between 230 and 560 mV and an energy conversion 
efficiency less or equal to 3%, depending on the value of x. The 
carrier's diffusion length, measured by scanning electron micros- 
copy, was found to be between 0.5 and 3 ym. The obtained results 
demonstrate that the devices are yet to be optimized. 


15557 Photovoltaic project of the Commission of the European 
Communities, Palz, W. (Commission of the European Communities, 
Brussels); van Overstraeten, R. pp 446-452 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Mid 1975, the Commission of the European Communities 
decided tofinance its first R and D program in the field of nonnu- 
clear—nonfossil energy sources. From the total budget of 16.62 
Muc, the photovoltaic conversion program absorbs 5.354 Muc. The 
E.C. contributes only to a maximum of 50% of the total expenditure. 
The complement is funded by the contractor himself or by a third 
party. Most E.C. member contries also have their own national R 
and D energy program. The E.C. program is divided into two 
phases. The first one is coming to its end now. It was one of cautious 
exploration and of limited funding (1.57 Muc). The first phase 
includes studies on the improvement of cells, feasibility studies on 
new concepts and on alternative cells, techniques to fabricate thin 
silicon and CdS sheets, new methods of preparing silicon, use of 
concentrators, encapsulation and interconnection problems. The 
second phase, starting at the end of this year will continue to support 
the most promising projects of the first phase. More emphasis is put 
on improving and automating the existing technology, on slicing of 
crystals, on contact and bonding problems, on encapsulation, on the 
construction of a limited number of prototypes with a nominal peak 
power of up to 5 kW and on the conceptual design of an intermedi- 
ate size power plant (500 kW—1 MW). The specific requirements for 
the storage will be derived. A list of the projects in the first phase is 
given, and the organization of the program is discussed. 


15558 Current status of the U.S. terrestrial photovoltaic conver- 
sion program. Magid, L.M. (Energy Research and Development 
Administration, Washington, DC). pp 453-465 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The United States Energy Research and Development Ad- 
ministration (ERDA) is currently restructuring the Photovoltaic 
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Program within the Division of Solar Energy. The desire is to: (1) 
reorient the program to near-term goals and accomplishments; (2) 
increase the involvement of industry in the identification and selec- 
tion of the right technology, experiments and systems; and (3) 
increase the activity in breakthrough (high-risk) research. The key 
assumption in undertaking this reorientation is that the market will 
enter an explosive self-sustaining growth phase at an array price of 
$1 to $2 per peak watt by 1980. The current status of the draft 
program being planned to achieve these objectives is reviewed. 


15559 Research and development activities on photovoltaic con- 
version in France. Rodot, M.; Claverie, M. (Centre National de la 
Recherche Scientifique, Paris). p 466-479 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). (In 
French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Description of the general orientation, new tendencies and 
recent results of the national program of research and development 
on photovoltaic conversion in France. 


15560 Solar cell programme for India. pp 480-492 of Photovol- 
taic solar energy conference. Boston; D. Reidel Publishing Co. 


(1978) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The per capita energy consumption of India is 800 K Whrs per 
year and is far below that of advanced countries. The energy 
demand is estimated to double every ten years. But the energy 
sources are limited and will last for 80 to 100 years based on 
pessimistic and optimistic estimates. Direct conversion of solar 
energy to electricity would provide a partial solution, as the capital 
investment on conventional power station, transmission distribution 
lines and recurring expenses on depletable energy sources need not 
be made. Therefore, Department of Science and Technology of 
Government of India has initiated a program on Solar Photovoltaic 
Energy Conversion, and has entrusted the full responsibility of the 
management of the Program to Central Electronics Limited, a public 
sector undertaking. Central Electronics Limited is responsible for 
national co-ordination of research activities at various R and D labs., 
academic institutions, industries, project evaluation, selecting suit- 
able candidate, technology for engineering development, system 
integration, and field trials, setting-up demonstration cum pilot 
plants, and finally large scale mass production. Progress at CEL and 
projects at other premier institutions are also briefly mentioned. 


15561 Status of the West German terrestrial photovoltaic 
gram. Loesch, H.R. (Deutsche Forschungs- und Versuchsanstalt 
Luft- und Raumfahrt e.V., Cologne). pp 493-500 of Photovoltaic 
solar energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A summary of the different activities on terrestrial photovol- 
taic developments in West Germany is presented. The overall objec- 
tive is to develop low-cost reliable photovoltaic systems. Research, 
development and demonstration tests on photovoltaic systems were 
conducted. The work on silicon cells has been emphasized and led to 
novel, very promising cells made of polysilicon. Novel materials 
have been investigated to find our their feasibility of low-cost cells. 
A long-range program is under discussion, but has not yet been 
approved. 


15562 Photovoltaics activity in Mexico. Perez, E.J. (Instituto 
Politecnico Nacional, Mexico City). pp 501-510 of Photovoltaic 
solar energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Solar photovoltaic activity started at the CIEA-IPN (the 
Research Centre of the National Polytechnic Institute) in 1964, 
formerly under a contract with the Mexican Commission for Outer 
Space. Around 1972, the research moved to face terrestrial applica- 
tions and a second group started research at the CIM-UNAM (the 
Materials Centre of the National University) in 1973 working in 
Cue.S—CdS thin-evaporated cells. Both groups, since then, are get- 
ting financial support from the OAS. A third group, started in 1975 
at Physics Dept. of CIEA-IPN working in semiconductor-electro- 
lyte structures. The group at the CIEA-IPN has been successful in 
developing a 7 peak-watts photovoltaic module made up of 36 cells, 
2 inches in diameter, by phosphorus diffusion from a liquid source. 
Research in progress is aimed at 3-inch diameter cells. Other re- 
search activity is on CuxS—CdS thin-chemically sprayed cells since 
1972, with up to 2 to 3% efficiency; silicon Schottky cells and silicon 
metallurgy. The CIEA-IPN group has started demonstration pro- 
grams. A solar-powered TV set for educational purposes has operat- 
ed since January 1977 in the eastern rocky mountains of the country. 
At the same place, a rural telephone station has been in operation 
since September of this year. 
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15563 Italian activities in the field of photovoltaic conversion. 
Pizzini, S. (Istituto Ricerche, Novara, Italy). pp 511-514 of Photo- 
voltaic solar energy conference. Boston; D. Reidel Publishing Co. 
(1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A description of the major research activities in the field of 
photovoltaic conversion in Italy is given, with emphasis on the 
structure of the national research program and the selection of the 
objectives, which assign a leading role to the conversion devices 
under concentrated sunlight. 


15564 Photovoltaic system in Sunshine Project national R and D 

in Japan. Koyanagi, T. (Electrotechnical Lab., Tokyo). pp 
515-521 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The pu of the R and D of the photovoltaic system in 
“SUNSHINE PROJECT” is to reduce the cost of the conversion 
system for terrestrial use by a factor of 100. Five — are given as 
follows: (1) R and D for silicon ribbon crystals, (II) R and D on 
silicon thin film solar cells, (III) R and D on new types of solar cells 
and arrays, (IV) R and D for solar cells using II—VI compound 
semiconductors, and (V) fundamental research on solar cells. These 
are discussed briefly. 


15565 Photovoltaic activities in the United Kingdom. Dollery, 
A.A. (Royal Aircraft Establishment, Farnborough, London). pp 522- 
534 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

There is a growing awareness in the UK of the important 
contribution that photovoltaic conversion of solar energy has to 
make in providing useful energy supplies throughout the world in 
the years to come. Research and development aimed at reducing the 
cost and increasing the efficiency of photovoltaic solar cells, mod- 
ules, arrays and systems is in progress in the UK, with support from 
the Department of Industry, the Science Research Council and 
lately, the EEC. The cell types involved include crystalline and 
amorphous silicon, thin film and ceramic cadmium sulfide, cadmium 
sulfide/indium phosphide, gallium arsenide and Schottky barrier. 
Various types of systems are under investigation both for flat plate 
and concentration, with many novel and promising approaches. 
These activities are reviewed and summary tables provided. 


15566 Progress in the development of high efficiency thin film 
cadmium sulfide solar cells. Barnett, A.M.; Meakin, J.D.; Rothwarf, 
A. (Univ. of Delaware, Newark). pp 535-546 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Thin film photovoltaic cells of cadmium sulfide/copper sul- 
fide have been developed and optimized for specific cell designs. 
The optimization has been achieved by changing material param- 
eters and the technology of the electrical contacts as dictated by 
detailed analyses of loss mechanisms in the cells. Additional design 
changes are needed to further increase the energy conversion effi- 
ciency in direct sunlight beyond the present value of 8.5%. The 
og ge of analytic techniques to specific cell designs is responsi- 
ble for the improvements achieved to date, and it is expected to lead 
to a basic cadmium sulfide/copper sulfide cell with an efficiency 
over 10%. It is anticipated that the application of similar analytic 
techniques to a modified cell of cadmium-zinc sulfide/copper sulfide, 
coupled with constant interplay between theoretical and experimen- 
tal results will lead to an energy conversion efficiency in direct 
sunlight of up to 14%. The material properties and electro-optical 
characteristics of the present high efficiency CdS/CueS cells and 
initial results using the mixed cadmium zinc sulfide are presented. 
The analysis driven technology innovations which have led to the 
development of reproducible thin film cadmium sulfide solar cells 
with energy conversion efficiencies in direct sunlight of greater than 
8.5% are described. 


15567 Cds—Cu,S thin film solar cells for terrestrial applications. 
Arndt, W.; Bilger, G.; Bloss, W.H.; Hewig, G.H.; Pfisterer, F.; 
Schock, H.W. (Univ., ee rt). pp 547-556 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

CdS—CwS thin film solar cells of size 7 x 7 cm? have been 
investigated to optimize the processes of technology and to provide 
large scale terrestrial applications economically. The fabrication 
process of 30 4m CdS layer and 0.3 zm CueS layer, the connection 
and integration of discrete cells in panels, and the method of encap- 
sulation are described. A series of accelerated tests in respect to 
optimized front contact materials, with degradation due to irradia- 
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tion and thermal cycling have been performed and field tests for a 
period of about | year of operation are reported. 


15568 Optimization of performance of a CusS—CdS heterojunc- 
tion solar cell through heat treatment. Deb, S. (Jadavpur Univ., 
Calcutta, India); Saha, H. pp 557-569 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Optimization of performance of a Cu2z.S—CdS solar cell, 
obtained through short heat treatment succeeding the junction for- 
mation, has been attributed to several possibilities. The model used is 
essentially an extension of the one suggested earlier by Te Velde. 
Analytical expressions, governing the relation between the density of 
interfacial states (D/sub is/) and the discontinuity of potential at the 
above boundary, are deduced. The usual method of treatment of a 
Schottky barrier is then suitably adapted to derive the photovoltaic 
equation, along with the first-order relations giving the crucial 

ameters, like the effective diffusion velocity (V/sub D/), the 
interfacial recombination velocity (v/sub R/) and the diffusion ve- 
locity (v/sub diff/) involved in the same. Numerical results for 
typical cells are computed giving the variations of the normalized 
open-circuit voltage (V/sub oc/), short-circuit current (J/sub sc/), 
reverse saturation current (Jo), efficiency (eta) and of the exponential 
factor (A) in the I-V relation, plausible thickness of the interfacial 
layer. The general trends are that with increasing D/sub is/, (i) V/ 
sub oc/ increases and then decreases slowly, (ii) J/sub sc/ at first 
remains constant and then decreases sharply, (iii) Jo decreases mono- 
tonically, (iv) eta passes through a rather sharp maximum and that 
(v) A decreases monotonically. These are shown to be consistent 
with the available experimental results. 


15569 Behavior of deep centers in Cu2S/CdS solar cells. Bernard, 
J.; Vormus, J.P. (Centre d'Etudes et de Recherches, Toulouse). pp 
570-580 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The results of photocapacitance experiments performed on 
Cu2S/CdS thin film solar cells are described. The optical excitation 
of the deep centers is produced by a monochromatic radiation, the 
wavelength of which is between 0.4 and 1.1 um. The temperature 
range is between 77 and 300°K. A special study is devoted to the 
relaxation of the optically excited deep centers. The magnitude of 
the phenomenon depends on the energy and on the intensity of 
illumination. A phenomenological model, describing the behavior of 
the solar cells, allows one to reach several physical parameters, 
characterizing the photovoltaic mechanisms in this heterostructure. 
Recombination currents, which are studied, occur in the highly 
compensated region which explains the large built-in voltages ob- 
served at low temperatures before optical excitation. This region 
plays a major role in long term viability problems. This model takes 
into account the contribution of tunnelling by traps in the photocur- 
rent, the thermal and optical cross-sections of the deep centers, and 
the injection level of the photocarriers. 


15570 Some properties of CdS sprayed layers and photocells 

related to their structure and preparation conditions. Martinuzzi, S.; 

Cabane-Brouty, F.; Oualid, J.; Gervais, J.; Mostavan, A.; Granier, 

J.L. (Laboratoires de Photoelectricite et de Metallurgie, Marseille). 

pp 581-590 of Photovoltaic solar energy conference. Boston; D. 
eidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Some properties of CdS sprayed layers were studied to deter- 
mine the best preparation conditions for the realization of Cu,S— 
CdS window effect photocells. The studied layers are made by 
means of single pulverizations of aqueous solutions containing cad- 
mium chloride and thiourea, on heated substrates of glass or SnO2 
covered glass. The ionic ratios S/Cd may vary from 1 to 3. The 
Se on substrates heated at T/sub s/ < 350°C are wrin- 

led, the layers orientation is (11.2) (10.2) and the crystallite size is 
about 1000 A. However the chemical reaction is incomplete and the 
X diffraction patterns show the presence of chemical residuums. 
These layers are slightly transparent (lambda > 520 nm), and the 
resistivities are about 10° 9 . cm for AlCl; doped layers. The 
electronic mobilities attain 1 cm? . V~'.. s~'. The single sprayed 
layers, on substrates heated to 380°C, are certainly suitable. Indeed, 
with spray solutions which the ratio S/Cd = | the crystallite sizes 
attain 0.5 xm, the orientation (11.2) (10.1) and (00.2) are striking, the 
transparency for the visible light (lambda > 520 nm) reaches 70% 
and the electronic mobilities are about 5 cm? V~'s~'. The electrical 
properties of all these layers (n, /sub n/, ...) are strongly dominated 
by the adsorption of oxygen which occurs at room temperature. A 
complete desorption is obtained by a short heating at 260°C in 
vacuum.The last layers may be used for the preparation of window 
effect photocells. 
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15571 Electrochemical studies of cuprous sulfide for CdS/Cu.S 
solar cells. Castel, E.D. (Photon Power Inc.; El] Paso, TX); Vedel, J. 
pp 591-600 of Photovoltaic solar energy conference. Boston; D. 
Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Different studies made with the view toward improving the 
characteristics of the CdS/Cu2S solar cells are reviewed. By study- 
ing the electromotive force of the electrochemical cell Cu/Cu**/ 
Cu/sub x/S as a function of the stoichiometric ratio x, the highest 
actual value of x, which is very close to 2, was determined. It was 
also shown that small deviations from stoichiometry are due to 
neutral vacancies. The chemical diffusion coefficient of copper in the 
non-stoichiometric cuprous sulfide was measured using an electro- 
chemical method: a perturbation is caused in the sample (as a thin 
layer) by applying a voltage across it, the diffusion of copper being 
followed by a current-versus-time measurement. A method was 
developed to determine the composition of a sample (thin layer) of 
Cu/sub x/S using constant current coulometry. This method al- 
lowed one to establish a correlation between the characteristics of 
the solar cell and the composition of the layer of cuprous sulfide. 
This work allowed a better comprehension of the relationship be- 
tween the properties of the cuprous sulfide and the efficiency of the 
CdS/Cw2S solar cell and the degradation process as well. 


15572 Spray preparation of cuprous sulfide layers. Vedel, J.; 
Soubeyrand, ; Cowache, P.; Leduc, G. (Laboratoire 
d’Electrochimie Analytique et Appliquee, Paris). pp 601-607 of 
agg solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

It is assumed that the difficulties encountered in the prepara- 
tion of cuprous sulfide by a spray technique are produced by the use 
of water, which causes side reactions, like disproportionation of 
Cu(I) or oxide formation. An organic solvent, acetonitrile, is select- 
ed, in which the cuprous compounds, particularly CuCl, are stable. 
The formation of the complex CuCl-tu (tu = thiourea) is shown by a 
titration curve. The complexes CuCl-tu and CuCl-2 tu are prepared 
and identified. Their thermal decomposition is investigated by ther- 
mogravimetric analysis. The final products are identified by x ray 
diffraction analysis: they are the sulfides Cu/sub 9-x/S; and CuS. 


15573 II-VI compound solar energy convertors. Fahrenbruch, 
A.L.; Aranovich, J.; Courrages, F.; Yin, S.Y.; Bube, R.H. (Stanford 
Univ., CA). pp 608-617 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

II-VI compound heterojunction photovoltaic solar convertors 
have the advantages of low cost, direct bandgaps, and ease of 
fabrication by a variety of deposition methods. Work at the Stanford 
Department of Materials Science and Engineering on several of the 
more promising heterojunctions utilizing an absorber layer of p- 
CdTe and window layers of n-type CdS, ZnCdS, ZnSe, In/sub x/ 
Sn/sub y/O2, and ZnO is discussed. Cells fabricated by vacuum 
deposition of CdS on CdTe single crystals show V/sub oc/ = 0.63 
V, internal quantum efficiencies of 82%, and solar efficiencies of 
7.95% (active area basis). Results on similar cells with windows” of 
CdS and Zno.:;Cdo.9S produced by spray pyrolysis show higher V/ 
sub oc/ (up to 0.74 V for CdS and over 0.81 V for ZnCdS) but 
slightly lower J/sub sc/ and fill factor. These data indicate that the 
presence of an interfacial layer may play an important role in 
increasing V/sub oc/. Results for vacuum deposited films of ZnSe 
and for In/sub x/Sn/sub y/O2 and ZnO sputtered films on CdTe are 
also presented. In general these cells show lower V/sub oc/ and fill 
factor than predicted because of a bias dependent collection efficien- 
cy. 


15574 Optical and electrical characterization of thin layers (10 
microns) of Cd/sub 1-x/Zn/sub S/. Domens, P. (Laboratoire des 
Semi-Conducteurs, Dakar, Senegal); Cadene, M.; Cohen Solal, 
G.W.; Martinuzzi, S. pp 618-627 of Photovoltaic solar energy con- 
ference. Boston; D. Reidel Publishing Co. (1978). (In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A thin film of Cd/sub 1-x/Zn/sub x/S with thickness around 
10um was evaporated in order to have a comparable structure as in a 
CdS—Cuw.S heterojunction. The polycrystalline, Wurtzite structure 
film are thermally evaporated from solid solution on different sub- 
stracts. The dielectric response function has been investigated be- 
tween 0.4 and 250 ym from optical properties (reflection and trans- 
mission spectra) of the film either deposited on glass or without a 
substract. The capacitive studies of metal-semiconductor heterojunc- 
tion Au—CdZnS agree with the optical results, in particular with 
the free carrier density dependence N(x). The temperature depen- 
dence of the conductivity shows that the energy level of the traps 
increases with the Zn concentration. 
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15575 Optimization of graded band gap CdHgTe solar cells. 
Bouazzi, A.; Marfaing, Y.; Mimila-Arroyo, J. (Laboratoire de Phy- 
sique des Solides, Meudon, France). pp 628-629 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Solar cells realized currently in p-n CdTe homojunction have 
efficiencies less than 7% under AM1 illumination while the theoreti- 
cal efficiency is around 24%. The difference between the expected 
and obtained efficiency is essentially due to the high recombination 
rates at the surface and in the bulk. A means to enhance the 
collection rate is the frontal quasi-electric field dhe ey from a 
gradient in the band gap. A model of graded p CdHgTe 
solar cell is analyzed. A p-type Cd/sub x/Hg/sub 1 ia/fe front with 
an energy band gap varying from 1.5 eV at the surface to E/sub gj/ 
at the junction plane is followed by an homogeneous n-type Cd/sub 
Xo/Hg/sub 1-x0/Te base; the photocurrent and the saturation current 
densities are calculated for both regions and the efficiency under 
AM1 illumination is computed in order to determine the ener ene ol 
band gap E/sub gj/ at the junction plane and the thickness d of 
graded region which give the maximum efficiency. The values of 
these parameters depend .on the recombination rates. For surface 
recombination velocities S = 10'—10* cm sec™' and carrier minor- 
ity life times tau/sub n/ = 10-°—5 10~ sec the expected efficiency 
(with d = 0.6 ym and E/sub gt/ = 1.24 eV) is situated between 17. 3 
and 20%. 


15576 First results on the development of a thin film CdSe MIS 
solar cell. Bonnet, D. (Battelle-Institut e.V., Frankfurt am Main, 
Ger.). pp 630-637 of Photovoltaic solar energy conference. Boston; 
D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The work described is aimed at a a CdSe MIS thin 
film solar cell. Cells of this type have been fabricated by vacuum 
evaporation processes, and a number of insulators have been evaluat- 
ed with respect to their usefulness for photovoltaic action. Especial- 
ly interesting results have been obtained with ZnTe and ZnSe. In the 
case of ZnSe, cells have been prepared which exhibit ne 
of 550 mV. The photocurrents measured range between 30 and 
of the values expected from CdSe systems. Even the cells already 
available show that much higher currents can be obtained in layers 
with improved electronic transport properties. 


15577 N-WSe2/Au, P-ZnAs:/Mg and P-SnS/Mg Schottky bar- 
rier cells. Clemen, C.; Moeller, A.; Munz, P.; Hoenigschmid, J.; 
Bucher, E. (Univ., Konstanz, Ger.). pp 638-643 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Schottky cells from n-type single crystals of the layer-type 
compound WSe2 with gold as the barrier metal were studied. Al- 
though cell-parameters were not optimised, photovoltaic conversion 
efficiencies of 1.4% were obtained for an uncoated cell under 
simulated AM1 conditions. The open circuit voltages were around 
130 mV. Diode parameters and spectral response for the n-WSe2/Au 
Schottky barrier cell are given. Also, Schottky diodes made from p- 
ZnAs. and p-SnS with Mg-as the barrier generating metal are 
reported. 


15578 Zn;P2 as a photovoltaic material. Catalano, A.; Dalal, V.; 
Fagen, E.A.; Hall, R.B.; Masi, J.V.; Meakin, J.D.; Warfield, G.; 
Barnett, A.M. (Univ. of Delaware, Newark). pp 644-653 of Photo- 
voltaic solar energy conference. Boston; D. Reidel Publishing Co. 
(1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

ZnsP2 has been synthesized from high purity zinc and phos- 
phorous, and single crystals up to 1 cm in diameter and 2 cm long 
have been grown by a vapor phase Bridgman process. Polycrystal- 
line thin films, with reproducible properties, have been deposited on 
various substrates by evaporation. Both monocrystals and films are 
p-type, with measured hole mobilities in the range 10-40 cm?/V-sec. 
Resistivity can be varied from about 10 to 105 Q-cm by annealing at 
250°C, or higher, under the a partial pressure of Zn or P. 
The resistivity, once set by anneal, is stable at lower temperatures. 
Phosphorous interstitials have been identified as the predominant 
acceptor centers. Attempts to produce n-type Zn3P2 by the addition 
of Al or Ga were unsuccessful, with indications that self-compensa- 
tion occurs. Iron appears to be an almost ideal substrate for film 
growth; it makes ohmic contact, has a close thermal expansion 
coefficient match, and a very close crystal lattice match to ZnsPs. 
The optical absorption edge of bulk monocrystals exhibits the steep 
rise characteristic of a direct bandgap material, but with the edge 
shifted approximately 90 MeV toward higher energies than previ- 
ously reported. The extrapolated optical gap is close to 1.4 eV. The 
index of refraction in the visible is 3.6. Schottky diodes with very 
good dark I-V characteristics have been made with thick (SOOOA) 
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Mg and Al contacts to polished single crystals. From these diodes, 
using a variety of ree it has been established that the barrier 
heights are approximately 1.0-1.4 and 0.75 eV from Mg and Al, 
respectively, that the electron affinity of ZnsP2 is 3.6 eV, and that 
the minority carrier diffusion length is approximately 3 to 4 um. 
Photovoltaic behavior was observed when the diodes were irradiat- 
ed around the periphery of the contact, but it is too early in the work 
to report cell performance. 


15579 Terrestrial solar array experiments performed by Space 
Department, RAE Farnborough. Walkden, M.W.; Dollery, A.A. 
(Royal Aircraft Establishment, Farnborough, Eng.). pp 677-684 of 
Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The Space Department of the Royal Aircraft Establishment, 
has, for the past two years, been concerned with solar cells and 
arrays for terrestrial use. To this end, three field trial experiments 
have been set up. The first is located in Malta, and is primarily 
concerned with the measurement of array degradation in this envi- 
ronment, measurement of the panel performance and the gathering 
of insolation data. The second experiment is mounted on a pole in 
the tidal region of Chichester harbour, on the south coast of Eng- 
land. The solar array is used to maintain charge in a battery supplied 

wer to a flashing xenon navigation beacon. The third experiment 
is mounted on a platform some 2 km out to sea from the harbour 
entrance. The platform carried a radio-navigation transmitter which 
has a range of 15 km, the solar array, batteries and electronics. 
Performance parameters are monitored by means of battery powered 
chart recorders. Details of all experiments and their performance to 
date are given. 


15580 Photovoltaic generators and their surroundings. Juillerat, 
M. pp 685-694 of Photovoltaic solar energy conference. Boston; D. 
Reidel Publishing Co. (1978). (In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Environmental effects are of major importance in designing 
solar photovoltaic panels. The following aspects are discussed: (1) 
humidity; (2) thermal cycling, interconnectors integrity; (3) ultravio- 
let effects, loss in transparencies of the encapsulant and interface 
delamination; (4) mechanical strength, effect of wind loading and 
impacts; and (5) surface deposits, resulting in avoidable and perma- 
nent power loss. Beside solar cells manufacturing, early experiences 
indicate that the requirement for economic encapsulation is a very 
important scientific area of activity. 


15581 Thermal cycle and charge tests of solar array modules. 
Curtin, D.J.; Cool, R.W. (COMSAT Labs., Clarksburg, MD). pp 
695-709 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A solar cell module fabricated from high-efficiency solar cells 
using thermal compression bonding and parallel gap resistance weld- 
ing was thermal cycled 18,000 cycles from -100°C to +100°C. No 
mechanical degradation was observed, and only a 1.1 percent degra- 
dation in short circuit current was noted. Four lightweight solar 
array modules were tested at the NASA Lewis Research Center 
charge test facility. These grounded modules were made up of solar 
cells on Kapton bonded substrates to which either a carbon fiber 
composite or glass fiber was mated. In two cases, carbon soot was 
added to the rear of the substrates. Charge buildup was the least on 
the samples with the carbon soot followed by the samples fabricated 
with 66 gm/m? carbon fiber composite material bonded to the rear 
surface of the substrate. 


15582 Environmental and endurance tests for space application of 
low cost solar cells made of terrestrial silicon base material. Beber- 
meier, H. (AEG-Telefunken, Wedel, Ger.); Larue, J.C. pp 710-719 
of Photovoltaic solar energy conference. Boston; D. Reidel Publish- 
ing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

In 1975 AEG-Telefunken began a research and development 
Se in the field of terrestrial solar arrays. A non-single crystal- 
ine silicon base material was introduced. Space environmental and 
endurance tests which have been performed with 2 x 2 and 5 x 5 cm? 
terrestrial solar cells partly by AEG-Telefunken and partly by 
ESTEC are described. The tests show that non-single crystalline 
solar cells (N.S.C.S.) developed for terrestrial application survive 
the environmental conditions for space application. 


15583 Development of a lightweight carbon fibre reinforced solar 
array blanket. Lydorf, I.; Ruesch, D. (AEG-Telefunken, Wedel, 
Ger.). pp 720-729 of Photovoltaic solar energy conference. Boston; 
D. Reidel Publishing Co. (1978). 


ERA VOL. 4, NO. 7 


From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

AEG-Telefunken has developed a lightweight carbon fibre 
reinforced nae substrate. A blanket of 1 x 3 m? size pretensioned 
in a carbon fibre frame work can support 3600 (2 x 4 cm?) solar 
cells. From this new type of substrate all relevant data with regard 
to the thermomechanical characteristics were determined. One of 
the program's goals was to find a solution that avoids blanket 
charging. Tests at NASA Lewis and ESTEC/ESA showed that the 
used conductive carbon fibre laminated on the rear side of the 
substrate is an excellent provision against plasma charging. Further- 
more a repair method for parts and components of the solar cell 
blanket was developed with the keypoint of replacement of single 
solar cells. The repair technique was demonstrated at fabricated 
hardware. To check the behavior of solar array design and the 
compatibility of flexible blanket and rigid frame a vibration test 
(random, sine) and a thermal cycling test (1000 cycles between 
+80°C and -180°C) were performed. The program was completed 
with the fabrication of 4 blankets, 20% of one blanket area was 
covered with life solar cells, while the remaining area was equipped 
with aluminum dummies. 


15584 Terrestrial photovoltaic performance measurement. 
Treble, F.C. pp 732-744 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

As the response of a solar cell or module is wavelength- 
dependent, its performance in terrestrial sunlight at a particular 
irradiance is affected by the spectral energy distribution and can 
vary by as much as 15% from day to day at the same place—even 
more between different locations. Peak power ratings derived from 
such measurements are therefore extremely imprecise. The problem 
is discussed and the author's up-dated recommendations for minimiz- 
_ discrepancies by relating the performance rating to a standard 
solar spectral energy distribution (‘standard sunlight’) are given. This 
is done by measuring the irradiance with a standard solar cell, that is 
to say, a cell having essentially the same relative spectral response as 
the test cell or module, whose short circuit current in standard 
sunlight at 1 kW m~? has been pre-determined by a suitable calibra- 
tion technique. The recommendations cover measurement proce- 
dures, temperature control, simulators, instrumentation and the se- 
lection and calibration of standard cells. Progress in achieving inter- 
national agreement on standard procedures is reviewed and sugges- 
tions made for future action. 


15585 U.S. terrestrial solar cell calibration and measurement 
procedures. Brandhorst, H.W. Jr. (National Aeronautics and Space 
Administration, Cleveland). pp 745-753 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

In the fall of 1976, a workshop was held to evaluate and 
revise interim terrestrial solar cell calibration and measurement 
procedures. The revisions made to the interim testing procedures are 
described. The calibration of reference cells and the design of their 
holders is covered. Considerations include view angle and optical 
and thermal matching. The atmospheric factors which affect the 
calibration and performance of solar cells are discussed. The most 
critical atmospheric parameter appears to be water vapor. Tech- 
niques for matching reference cells to cells or arrays under test are 
described. Data showing errors in performance under artificial sun- 
light simulators due to mismatch of reference and test cells is 
presented. Finally, measurement procedures and data transforma- 
tions needed to obtain the performance of solar cells and arrays in 
outdoor natural sunlight are described. 


15586 Solar cell calibration: recent experiences at ESTEC and 
proposal of a combined space and terrestrial calibration procedure. 
Bogus, K.; Larue, J.C.; Crabb, R.L. (European Space Research and 
Technology Centre, Noordwijk, Netherlands). pp 754-768 of Photo- 
C1978) solar energy conference. Boston; D. Reidel Publishing Co. 

. From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Solar cell standard calibration for space applications, ESTEC 
is in a unique position in Europe, if not in the world, as far as 
concerns the possibility for directly cross-checking different meth- 
ods used by different institutions over many years. It is attempted to 
assess the consistency of common standard calibration methods by 
establishing a direct correlation between primary solar cell standards 
from different sources and periods and of different solar cell types. 
This correlation is found by: (1) using a precisely matched Xenon- 
arc simulator for obtaining accurate relative data; (2) using calibrat- 
ed spectral response standards based on the international radiometric 
scale in combination with updated sun spectrum data for cross- 
checking; (3) using space flight data to confirm the air-mass zero 
(AMO) calibration point; and (4) eliminating second order spectral 
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mis-match errors by computation. By applying this procedure, it is 
possible to detect mavericks” among the standards. After removal 
of these a reliable solar cell standard base of different cell types is 
available which provides a firmly established AMO-calibration 
point. It is proposed to use the same procedure in order to obtain an 
accurate calibration under standardized terrestrial conditions, e.g., at 
A.M. 1,5 by placing an AM 1.5 filter into the sun simulator beam and 
replacing the space flight data by representative AM 1.5 data, if 
available. Knowing the efficiency of a certain cell type at AMO and 
AM 1.5 would be sufficient to determine the efficiency at different 
air masses by again applying a second order correction for spectral 
deviations of the sunlight at the location of interest from AM 1.5 
sunlight. 


15587 Pumping station powered by a photovoltaic converter in 
the Sahel. Keita, B.; Cadene, M.; Cohen-Solal, G.W.; Chartier, P. 
(Univ., Dakar, Senegal). pp 770-778 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing Co. (1978). (In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A water pumping station powered by photovoltaic converter 
is studied. The efficiency and reliability are analyzed. The effect of 
external parameters, solar declination, dust, temperature is studied. A 
more powerful station is proposed according to the experimental 
results. 


15588 Optimization of a pumping station powered by a photovol- 
taic converter. Barlaud, M.; Masselot, C. (Univ., Dakar, Senegal). pp 
779-789 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). (In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Improvement of a pumping station powered by a photovol- 
taic generator in the Sahel is studied. It is shown that the photovol- 
taic converter must work at constant voltage if one desires maximum 
power independent of light intensity. This voltage was adjusted 
automatically by means of a servo-chopper. Under these conditions 
the direct-current motor which drives the water pump consumes a 
constant current under variable voltage. Thus the pumping starts 
early in the morning and continues until the evening even if the day 
is cloudy. The results are encouraging since 39 panels pumped 9.5 m* 
at a depth of 35m during a sunny day. Therefore the collected 
hydraulic energy is more than twice that obtained for the same pump 
station in which the photovoltaic generator is directly coupled to the 
motor or coupled by means of buffer accumulators. The viability of 
the experimental servo-chopper is satisfactory, since the pump sta- 
tion has operated since December 1976. 


15589 Field tests of photovoltaic power systems. Pope, M.D.; 
Matlin, R.W. (Massachusetts Inst. of Tech., Lexington). pp 790-800 
of Photovoltaic solar energy conference. Boston; D. Reidel Publish- 
ing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A portion of the photovoltaic field testing activity done by 
Lincoln Laboratory for the U.S. Energy Research and Development 
Administration (ERDA) is summarized. The selected topics are: (1) 
a 25 kW peak agricultural experiment built in the state of Nebraska, 
(2) a 100 kW peak load center application planned for use in the U.S. 
National Park Service, and (3) a 1.6 kW peak power system installed 
at the Chicago Museum of Science and Industry. The Chicago 
Museum power system operates the electric lighting load for 
ERDA's new energy exhibit known as "The Energy Lab.” The 
exhibit, along with its photovoltaic power system was placed in 
operation at the Museum in mid August 1977. A 100 kW peak load 
center is being designed for use in Natural Bridges National Monu- 
ment, which is a U.S. National Park located in Southern Utah. It 
will service a variety of loads, including water pumping and diversi- 
fied loads for rangers’ residences, maintenance shops and the Park's 
visitor center. A 25 kW agricultural experiment is now in operation 
in Mead, Nebraska. It was turned on in late July and was used for 
irrigating corn. It is now being converted for its first alternative 
usage namely, forced-air drying of the harvested corn crop. An 
economic analysis was performed concerning the use of photovol- 
taics for agricultural applications. The study centered on those 
regions of the U.S. wherein crop irrigation is employed extensively; 
however, off-season usages of the electricity from the array for other 
agricultural purposes were considered in the cost-benefit analyses. In 
addition to region, other parameters which were varied in the study 
were: discount rates, fuel cost escalation and support system costs. 
The studies indicate that under favorable conditions photovoltaics 
would be a viable option for the American farmer in the early to mid 
1980s. Under less favorable conditions, the economic use of photo- 
voltaics would be delayed to the 1990s. 


15590 New energies in telec ications. Colin, R. pp 801-808 
of Photovoltaic solar energy conference. Boston; D. Reidel Publish- 
ing Co. (1978). (In French) 





SOLAR ENERGY 1649 


From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Tests on two types of applications are at present being carried 
out at the CNET, with permanent _— comprised between one 
watt and several hundred watts. AEROSOLEC sstation is 
designed to supply radio-relays in remote locations. Energy is ob- 
tained from the wind and the sun. This plant is made up of a solar 
generator and one wind-driven generator connected in parallel, 
which share power production according to the prevailing wind and 
sun conditions at the site. A storage battery ensures continuity and 
regularity of the output power. A chemical battery is added to the 
system in order to ensure the availability of the source, even in case 
of failure of the other equipment. Power provided ranges from 100 
to 400 watts. In case of complete lack of wind and sun, independent 
operation on the batteries is 15 days. Independent power of emergen- 
cy call pillars (E.C.P.) installed along motorways is supplied for a 
period of two years by chemical batteries. In many cases where the 
procurement of these batteries for E.C.P. is difficult and expensive, 
more particularly in developing countries, the use of a solar gener- 
ator may be a satisfactory solution to the problem. 


15591 Putting to use solar energy with silicon photovoltaic cells. 
Naaijer, G.J. (Laboratoires mherapeny et de Physique Appli- 
quee, Limeil-Brevannes, France). pp 809-816 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Optimum —— of photovoltaic generators is conditioned 
by two specific characteristics: (1) they don’t behave like voltage 
sources, but rather like current sources; (2) as this current varies, 
proportionally, with the illumination level, certain applications re- 
quire a storage device. Therefore, the optimization of a system 

wered from a photovoltaic generator requires a preliminary exam- 
ination of characteristics and their ae tability at several 
levels: (1) the service to be provided by the use of the system; (2) the 
proper photovoltaic generator; (3) the constituent parts of the user 
system; (4) the interface to be considered between generator and 
user devices. This implies the — of a specific solar engineering 
discipline, the philosophies of which are illustrated by some exam- 
ples related mainly to buffer battery capacity. Some solar pump 
projects are described. Of particular interest is a photocell array 
switching system using some diodes and simple relays which allows 
adaptive coupling of cells with a minimum of parts and wiring. 


15592 Solar breeder. Lindmayer, J. (Solarex Corp., Rockville, 
MD). pp 825-835 of Photovoltaic solar energy conference. Boston; 
D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The solar breeder is an energy self-sufficient industrial plant 
that produces new energy in the form of solar electric panels. After 
an initial start-up phase for its own roof, it disconnects from outside 
sources of power and continues to produce solar electric panels for 
the market. General systems equations for the solar breeder oper- 
ation are presented, their use in a new type of systems analysis for 
evaluating photovoltaic production is discussed, and the industrial 
impact of such an operational mode is considered. During the last 
two years, the energy recovery time has been dropping dramatically 
as a result of growing terrestrial production and new technologies 
introduced into production. At the present time the a recovery 
time is between 3.8 to 6.4 years but is expected to come close to one 
year in the next few years. With one year energy recovery time (or 
breeding time) the solar breeder, producing panels having a lifetime 
of 20 years, can produce in its first cycle 400 times the energy 
invested. In its second cycle of operation it must reproduce its own 
panels but it will take only a small fraction of its energy output to do 
this. In other words, the net energy gain is already very large. In the 
first cycle of operation and even beyond that, the net energy 
produced grows rapidly. System calculations for the solar breeder 
facilities are presented pray | that the net energy state is reached 
when panel lifetime is greater than square root 2 times the breeding 
time. All calculations relating to the net energy picture indicate that 
photovoltaic power plants will operate as net energy producers. The 
basic theoretical model and the associated practical numbers predict 
that photovoltaics will be an important energy source for the future. 


15593 Solarelectric power supply for a television transmitter in 
Western Germany. Koethe, H.K. (Varta Forschung und Entwick- 
lung, Kelkheim, Ger.). pp 846-850 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

In order to reduce the costs of the installation for small 
television transmitters the broadcasting company "Suedwestfunk”’ is 
performing a five years service test with a solar powered 25 watt 
transmitter in the mountains of the Eifel. The layout involved the 
problem of minimizing the costs of solar generator and battery and 
having sufficient safety for continuous supply in spite of the consid- 
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erable annual variations in solar energy. The method for solving this 
problem is described. 


15594 Structure development in silicon sheet by shaped crystalli- 
zation. Leipold, M.H. (Jet. Propulsion Lab., Pasadena, CA); De 
Angelis, R.J. pp 872-881 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Models are presented for the development of a parallel 
twinned (110) <112> structure in silicon ribbons. The models are 
believed to be mutually compatible and operable. The first model 
relates the requirements for super-cooling during crystallization. The 
existence of reentrant angles associated with the twin structure is 
proposed to provide a rough interface to reduce super-cooling. The 
spacing of the twins is pro to be limited by the geometrical 
relationship between the thermal gradient in the liquid and the 
dimensions of the twinned crystallization front. The second model 
relates the thermal stress configuration to detail dislocation reactions 
which would be expected to develop twins. While a specific disloca- 
tion mechanism cannot yet be defined, a number of alternatives are 
presented. All of these various dislocation mechanisms would result 
in the observed crystalline configuration and the choice among them 
is not critical. 


15595 Preparation of preshaped crystals by the pendant drop 
method and application to silicon. Ricard, J. (Centre de Recherches 
de Grenoble, Jarrie, France). pp 882-889 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). (In 
French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

For the continuous preparation of preshaped single crystals, 
this new process—called the pendant drop growth (PDG) method— 
use a small crucible fitted in the lower portion with a capillary 
conduit. When the crystal forming material is liquid, a pendant drop 
is formed at the lowest tip of the capillary. A crystal seed is a 
into contact with the pendant drop and is pulled down through a 
suitable temperature gradient in such a way that a new crystal is 
continuously formed with the shape of the pendant drop (wire, rod, 
plate, etc.). Two embodiments are described for NaCl rods and 
silicon plates. The differences between the EFG method and the 
STEPANOV method are pointed out. 


15596 Preparation of polycrystalline ribbons of silicon by elec- 

tron bombardment. Gauthier, R.; Casenave, D.; Pinard, P. (Institut 

National des Sciences Appliquees de Lyon, Villeurbanne, France). 

pp 889-896 of Photovoltaic solar energy conference. Boston; D. 
eidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

We have studied the possibility of obtaining thin polycrystal- 
line silicon layers by heating through electron bombardment. In fact, 
if one scans the samples in X-Y with an electron beam, it is possible 
to heat up to the melting of thin polycrystalline films disposed on a 
substrate in order to increase the dimensions of the grains or else to 
get ribbons with powder directly. This non-polluting technique has a 
good energetic rate due to the excellent energy deposition rate of 
electron irradiation. The possibilities of the method have been tested 
by various trials on powder (grains of some microns) with an 
experimental device built in the laboratory. It functions under a 
pressure of 5.10~® Torr. The electron density of the beam, whose 
energy is generally equal to 30 keV, varies from 1 to 10 pA/cm?. 
Polycrystalline ribbons of 1 cm? have already been obtained. The 
analysis with scanning electron microscope shows that the size of the 
crystals varies between 40 and 200 um for an average thickness of 

00 pm. The tests are continuing in order to find the relation 
between the thermal gradient and the characteristics of the beam: 
intensity, density, and energy and specially speed scanning. 


15597 Low cost ion implantation for polycrystalline silicon solar 

cells. Muller, J.C.; Ponpon, J.P.; Grob, J.J.; Grob, A.; Stuck, R.; 

Siffert, P. (Centre de Recherches Nucleaires, Strasbourg, France). 

pp 897-909 of Photovoltaic solar energy conference. ton; D. 
eidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The possibility of using a low cost ion implantation system for 
the preparation of shallow large area P-N and N-P junction solar 
cells has been investigated. The method uses a d-c glow discharge 
ion source and a short post-acceleration structure, without any mass 
separation. A continuous operation for current densities up to 1 mA/ 
cm? is possible. The properties of silicon devices obtained by dis- 
charge bombardment in BF; or PF; atmosphere have been studied: 
crystal damage, defect annealing, doping profiles have been succes- 
sively analyzed in order to determine the optimal procedure. These 
results were afterwards used to manufacture solar cells both on 
mono and polycrystalline silicon. The characteristics and perform- 
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ance of the devices are presented. Efficiencies up to 14% have been 
achieved. 


15598 Computer modelling of inversion layer solar cells. 
Norman, C.E.; Thomas, R.E. (Carleton Univ., Ottawa, Ont.). pp 
910-919 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A computer model, developed for simulating the operation of 
inversion layer solar cells is described. After a brief review of the 
structure and operation of the oxide charge induced junction, the 
two part model is presented. The first part considers the one dimen- 
sional (1-D) collection efficiency of a vertical slice through the cell. 
It includes such effects as complex reflectivity of the air-oxide- 
silicon system, parasitic absorption at the SiO2-Si interface, a p* 
diffused back surface field region and appropriate recombination 
effects throughout the device. The 1-D results are then used in a 

uasi-two dimensional, lumped element model which accounts for 
the surface sheet resistance and contact grid pattern. This second 
part predicts the output I-V curve for specified conditions of tem- 
perature, substrate doping, carrier lifetime, grid geometry, etc. Ex- 
cellent agreement is found between calculated and measured results 
for collection efficiency over the entire spectrum. Terminal I-V 
curves are also shown to be accurately predicted. Preliminary results 
are presented to show the model's usefulness in optimizing the 
inversion layer cell for maximum output power and in the design of 
new structures. The model is concluded to be a fast, yet accurate and 
versatile design tool. 


15599 Electrical properties of type P polycrystalline silicon 
layers on graphite substrates. Bielle-Daspet, D.; Gasset, G.; Johan, A. 
(Centre d'Etude Spatiale des Rayonnements, Toulouse, France). pp 
920-929 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). (In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Carrier lifetime, mobility and density in large grain size (> or 
equal 100 x 300 ym?, 50-70 ym thickness, from Si P-B- approximate- 
ly 1 OMEGA.cm silicon) polycrystals are studied using (i) transient 
conductivity and diffusion current response versus bulk photoexcited 
carrier density A = 10'* to 107° cm™’ and (ii) T/sub e/ = 30 to 
300°C isochronal annealing of the Hall and Photohall effects, at 
various static currents I. Unannealed and 300°C annealed samples 
show trap phenomena with relaxation times as large as 100 ws and 
their hole mobility ./sub HP/ is strongly current I- and illumina- 
tion-dependent. Moreover, u/sub HP/, P/sub H/ annealing stages 
are observed which agree with the known annealing of point defects 
in silicon. If samples are quickly heat treated at 300°C (1'), N type 
boundary region effects appear in the transport properties. Vari- 
ations /sub p/ varies as A®.? to °.%, 4/sub p/ varies as A~°.® are 
then observed in the range 10'* < or approximately A < 101” and 
10° < or approximately A < or approximately 10'* cm™%, respec- 
tively. Values of ./sub n/ (especially at A < 10'°) and bulk lifetime 
tau/sub v/ (> or approximately 1 :/sub s/) appear high enough for 
such heat-treated polycrystals to be considered as a possible photo- 
voltaic material. 


15600 Indium tin oxide/silicon solar cells. Sites, J.R.; DuBow, 
J.B. (Colorado State Univ., Fort Collins). pp 930-936 of Photovol- 
taic solar energy conference. Boston; D. Reidel Publishing Co. 
(1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Twelve percent efficient solar cells consisting of Indium Tin 
Oxide on single crystal silicon have been fabricated and character- 
ized. Study of the interface indicates the existence of a silicon 
dioxide layer. A theoretical model which fits experimental observa- 
tions is that of a tunnel semiconductor-insulator-semiconductor 
diode. Detailed electrical measurements indicate that the solar cell 
performance approximates that of diffused p-n junction solar cells. 
Economic models and studies of Indium supply indicate that an 
economically viable ITO terrestrial photovoltaic conversion tech- 
nology is possible. 


15601 Determination of optimum parameters and characteriza- 
tion of MIS solar cells. Viktorovitch, P.; Pananakakis, G.; Kamar- 
inos, G.; Basset, R. (E.N.S.E.R.G., Grenoble, France). pp 937-946 of 
Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). (In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A rigorous and complete analysis of the working of MIS 
(metal-insulator-semiconductor) solar cells, the advantages of which 
are now well known, is presented. We take into account tunneling of 
electrons and holes across the thin insulating layer and the influence 
of interface states for various light intensities. The efficiency of the 
device is calculated as a function of the insulating layer thickness 
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delta, the optimum value of which is determined. The interface states 
are supposed interacting with free carriers of the three reservoirs, 
i.e., metal, semiconductor conduction and valence band. The follow- 
ing parameters of interface states are taken into account: density, 
energy level, charge, capture cross sections for the carriers of the 
three above mentioned reservoirs. The optimum parameters of inter- 
face states leading to the maximum efficiency are determined; par- 
ticularly it is shown that under these optimum conditions, ‘there 
exists a wide range (plateau) of optimum thicknesses (10 A < or 
equal to delta/sub opt/ < or equal to 30 A). In other words the fill 
factor and the photocurrent remain nearly constant in this range of 
thicknesses. This effect makes the parameter delta less critical, which 
is very interesting for the technological fabrication of the device. 
Also, the calculations enable one to explain precisely the poor 
performance of some MIS (silicon) solar cells. It is proven that the 
current suppression effect which lowers the fill factor of the cell 
must be attributed mainly to the electrostatic influence of interface 
states and not to their kinetic properties (recombination effect). 


15602 Conductivity and photoresponse of amorphous silicon ob- 
tained by cathodic spraying. Baixeras, J.; Mencaraglia, D.; Andro, P 
(C.N.R.S., Fontenay-aux-Roses, France). pp 947-955 of Photovoltaic 
solar energy conference. Boston; D. Reidel Publishing Co. (1978). 
(In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

High resistivity a-Si has been obtained by d.c. sputtering in a 
hydrogen-argon plasma with a target of 99,999% purity. Resistivities 
as high as 10° OMEGA . cm have been achieved, these values are 
comparable with those of a-Si prepared by the decomposition of 
silane (SiH,); moreover the samples present a fairly important photo- 
conductivity. It was attempted to determine the influence of hydro- 
gen pressure and substrate temperature on the dark conductivity 
sigma/sub d/ and the photoconductivity sigma/sub p/; the first 
experiments show that relatively high substrate temperatures (ap- 
proximately equal to 550K) are favorable to photoconductivity. The 
activation energies of both sigma/sub d/ and sigma/sub ph/ were 
determined in different temperature ranges; the obtained values are 
compared with those of a-Si prepared by decomposition of silane. 
The photoresponse versus photon energy presents a maximum near 2 
eV and leads to an optical gap of the order of 1.5 to 1.6 eV. 


15603 How to change the nature of the trapping center in p-type 
silicon MIS-solar cells. Kipperman, A.H.M.; Backerra, S.C.M.; 
Maaskamp, H.J. (Eindhoven Univ. of Tech., Netherlands). pp 956- 
960 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Almost perfectly insulating, thin oxide layers on p-type Si can 
be produced by immersing the sample in a strong oxidizing acidic 
liquid, containing fluorine ions. The I/sub sc/ behavior as well as the 
unusual high V/sub oc/ with a gold electrode (>300 mV) can be 
explained by assuming trapping-assisted-tunneling as the main trans- 
port mechanism of minority carriers through the oxide. At V/sub 
oc/ strong accumulation in the Si-surface occurs, therefore, with this 
oxide layer V/sub oc/ is not limited by the difference in work 
function of the Si and the metal. 


15604 Trapping-assisted-tunneling through the insulating layer of 
MIS-solar cells. Kipperman, A.H.M.; Backerra, S.C.M.; Maaskamp, 
H.J.; van Zolingen, R.J.C. (Eindhoven Univ. of Tech., Netherlands). 

pp 961-966 of Photovoltaic solar energy conference. Boston; D. 
Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Insulating (oxide) layers in MIS-solar cells, prepared by a self- 
limiting process in a liquid, will be more tight and will contain less 
recombination centers than those prepared in gaseous oxygen. The 
liquideous oxidation process transforms the recombination centers at 
the interface into trapping centers. The results are: enhancement of 
minority carrier flow through the oxide via these trapping centers, 
trapping-assisted-tunneling, and at the same time reduction of direct 
back tunneling of carriers. By these results (1) I/sub sc/ will increase 
due to less recombination and (2) V/sub oc/ will increase, since 
inversion at the semiconductor is no longer required. Since this 
process is a surface reaction, it will provide for the desired self- 
limiting, self-healing properties of the insulating layer. 


15605 Silicon double solar cell. Chambouleyron, I.; Chevalier, 
Y. (Instituto Politecnico Nacional, Mexico City). pp 967-976 of 
Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A non-conventional silicon solar cell is analyzed under two 
different irradiation conditions. Theoretical considerations on its 
behavior limitations and performance are presented. The various 
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mechanisms involved in the photoresponse are discussed and device 
design criteria are analyzed as a function of the base material 
characteristics. The optical and electrical measurements performed 
on this new structure allow a better understanding of the different 
mechanisms involved in photovoltaic conversion and of the contri- 
butions to output power of different regions of the solar spectrum. 
Under normal solar irradiation and at moderate concentration levels, 
conversion efficiencies higher than those corresponding to classical 
cells are obtained. In addition, a phenomenological explanation of 
the back-surface field mechanism in silicon solar cells is presented. 


15606 Getting more power out of silicon. Chevalier, Y.; Cham- 
bouleyron, I. (Instituto Politecnico Nacional, Mexico 3 P ee 
986 of Photovoltaic solar energy conference. Boston; 

Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

In the last few years a great effort has been made to reduce 
the cost of the silicon solar cells. New technological processes for 
silicon refining and cell manufacturing have been developed. Mean- 
while, many laboratories have been working on the improvement of 
solar cells efficiency. Considering that the price of the single-crystal 
silicon wafers is about half the cost of classical solar cells, the 
possibility of getting more power from a wafer without any concen- 
trating device was studied. This study led to the conception of a new 
type of solar panel made out of non-conventional silicon solar cells. 
A brief theoretical analysis of the optical behavior of this new solar 
panel and of its photoresponse with classical and “twin” solar cells is 
given. The calculations show that these cells are capable of provid- 
ing twice the power of the conventional ones. Preliminary experi- 
mental results show general agreement with theoretical calculations. 


15607 Solar cell sheet resistance analysis. Chamboule 
(Instituto Politecnico Nacional, Mexico City). pp 987-995 o' Pen. 
voltaic solar energy conference. Boston; D. Reidel Publishing Co. 
(1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A theoretical analysis is carried out on the influence of 
collecting grid patterns in solar cell sheet resistance. Several conven- 
tional grids are studied in different cell geometries. Numerical calcu- 
lations are presented as well as expressions giving the sheet resis- 
tance as a function of collecting finger density and diffused layer 
characteristics. A graphical representation of the results is given in a 
single figure which allows a rapid determination of the ap — 
geometry and the finger density corresponding to a po 
resistance. These results are compared with previous calodhalan 


15608 Thermal modeling of solar cells operating under concen- 
trated sunlight. Hachem, B. (Univ., Liege); Mertens, R. pp 996-1003 
of Photovoltaic solar energy conference. Boston; D. Reidel Publish- 
ing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The operation of a solar cell is governed by the absorpiion of 
solar radiation by its active part (silicon). On the other hand, use 
of the strong density of concentrated radiation, its efficient operation 
depends on the behavior of this radiation in the total system. The 
exact spectral study of the propagation of solar radiation in this 
multilayer structure, taking the reflections on the different interfaces 
into account, will lead to a more detailed analysis of the optical 
problem within the cell. The thermal transport in the cell is treated 
starting from the conductive model taking the partial transformation 
in heat of the absorbed radiations into account. The convective 
transfer with the outside is supposed to cover the cases of passive 
and active cooling. General equations describing the conservation of 
energy in the cell and governing its temperature field are established; 
they depend on the effective concentration, the optical, thermal and 
geometrical properties and the efficiency of the cell. The optical and 
thermal problems related to some photovoltaic systems operating 
under concentration are established. 


15609 Non-linear analysis of solar-cells-series resistance. Bobbio 

S. (Istituto Elettrotecnico, Naples); Califano, F.P.; Ciccarone, E. P 
1006-1018 of Photovoltaic solar energy conference. Boston; F 
Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The influence of the series resistance on solar cell efficiency 
at high illumination levels is well known. A nonlinear analysis of this 
resistance is carried out using both a bidimensional model and a 
monodimensional one. It is shown how the monodimensional model 
can be used for practical cases. The influence of the series resistance 
on the fill factor and on the equivalent circuit of the cell is shown. 


15610 Improvement of Schottky solar cells. Shousha, A.H.M. 
(Cairo Univ.). pp 1019-1026 of Photovoltaic solar energy confer- 
ence. Boston; D. Reidel Publishing Co. (1978). 
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From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Recently considerable attention has been given to Schottky 
solar cells. Conversion efficiencies up to 9% for Si cells and up to 
15% for GaAs cells have been reported. To be competitive with p-n 
solar cells, their conversion efficiencies have to be improved. In the 
present work, simplified expressions that relate the conversion effi- 
ciency to cell parameters are derived. Such expressions can be 
utilized to optimize the cell design. The dependences of the barrier 
height and quality factor on cell parameters are also derived. It is 
shown that increasing the potential barrier height increases the open 
circuit voltage as well as the fill factor while increasing the quality 
factor increases the open circuit voltage but does not appreciably 
affect the fill factor. It is pointed out that, due to incomplete 
absorption and partial utilization of photon energy, only 44% of the 
total solar energy is utilized in the generation of the photocurrent in 
the case of Si cells assuming 100% — transmission. Consequent- 
ly the improvement of the cell performance is very essential. Nu- 
merical optimization techniques would be very useful in determining 
the optimum cell parameters. 


15611 Transition region recombination in solar cells. Mallinson, 
J.R.; Landsberg, P.T. (Southampton Univ., Eng.). pp 1027-1032 of 
Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

In the theoretical model developed here, the effect of the 
transition region recombination current density is shown to be non- 
negligible in a typical silicon n-on-p homojunction solar cell. It 
appears to become less important with increasing concentration, C, 
of solar radiation for 1 < or equal to C < or equal to 100. For larger 
C values the present theory becomes less reliable. Shockley-Read 
type recombination tends to dominate over Auger effects and over 
band-band recombination. The transition region recombination cur- 
rent density is found to obey the law J/sub r/ = J/sub ro/[exp (eV/ 
nkT)-1] where n approximately 1.85 and J/sub ro/ approximately 
1.13 x 10-7 Amps cm~?. The efficiency has been shown to increase 
approximately proportionally to In C when series resistance is ne- 
glected. 


15612 Indirect gap semiconductors for photovoltaic solar energy 
conversion. Verie, C.; Leroux, M.; Tromson, A.; Gibart, P. 
(C.N.R.S., Meudon, France). pp 1033-1043 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The existing materials used for photocells having good effi- 
ciency for solar energy conversion are essentially the indirect gap 
semiconductor Si and the direct gap III-V compound GaAs. For 
achieving high efficiency it is suggested to use in the collection 
region of the photocell an indirect gap alloy having a direct-to- 
indirect gap transition at an energy around 1.4 eV or 1.9 eV in the 
case of solar flux concentration. The photovoltaic effects within this 
band structure transition are characterized by high optical absorp- 
tion across the direct gap whereas the thermalization of electrons at 
the indirect-gap band edge is expected to yield a longer lifetime than 
in the case of a direct gap edge. An examination of III-V ternary 
alloys having a GAMMA-X or GAMMA-L crossover in this energy 
range shows that Al/sub 1-x/In/sub x/Sb is a good candidate 
whereas Al/sub 1-x/In/sub x/As and Al/sub 1-x/Ga/sub x/As are 
suitable for concentration. Thermodynamics of the chemical vapor 
deposition of AllnSb and AlInAs have been studied in detail and 
indicate the feasibility of large scale thin layers with gradual compo- 
sition of these AllIn alloys. 


15613 Determination of series resistance of a solar cell by dy- 
namic methods. Boucher, J.; Lescure, M.; Vialas, J. (Ecole Nationale 
Superieure d’Electrotechnique, Toulouse, France). pp 1044-1055 of 
Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
(1978). (In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The classical way of determining series resistance of a solar 
cell is based on study of its static characteristics under influence of 
light. Several methods which overcome certain difficulties related to 
heating or instability in D.C. conditions are proposed. The dynamic 
resistance r/sub d/ is a function of polarization current or illumina- 
tion density. A graph of r/sub d/ against injection level gives by 
extrapolation the value of the series resistance R/sub s/. In the same 
way the impedance of a cell is studied. The equivalent circuit 
consists of a resistance R/sub s/ in series with an impedance Z (w,I) 
where Z (w,I) is a function of current I and frequency. Z(w) 
represents impedance related to the transport phenomenon in the 
neutral zone and depletion layer (at low frequencies Z(w) gives r/ 
sub d/). At high frequencies R/sub s/ becomes relatively dominant 
since Z(w) begins to decrease. Another way of studying the influ- 
ence of series resistance is to study the phase variations of the 
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impedance with frequency for different values of current. This 
method depends on knowing values of Z(w) in the large frequency 
domain. Hence the changes in modulus of impedance gives, directly, 
the value of R/sub s/ at high frequencies. Also the frequency phase 
relationship of the photoelectric short circuit current is studied. If 
the wavelength of illuminating light is such that it scarcely pene- 
trates the structure, the phase is a function of R/sub s/, the junction 
capacity C/sub T/ (when in reverse polarity) and of a series induc- 
tance related to the measurement circuitry. The time constant R/sub 
S/C/sub T/ is found from the graph of phi(f). C/sub T/ could be 
obtained by an impedance bridge. These methods were applied on 
classical silicon structures and polycrystalline structures such as Cu/ 
sub x/ CdS. Similar results were obtained by these methods. 


15614 SARA: concentrating solar array with reflector-radiators. 
Ebeling, W.D. (Technical Univ., Braunschweig, Ger.); Guelpen, J.; 
Hornung, E.; Rex, D. pp 1056-1070 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The feasibility of a new design for space solar generators is 
investigated, which uses cylinder-parabolic reflector-radiators to 
concentrate solar radiation on to solar cells and to radiate the 
thermal energy off the solar cells. The reflector-radiators are ther- 
mally optimized and their mechanical stability is investigated. A 
carbon fibre reinforced plastic (CFRP) frame which holds the CFRP 
reflectors is designed. The calculations show that this panel has a 
mass to power ratio lower than any known nonconcentrating light 
weight panel and that only one third of the solar cells is needed. 
Technological results on manufacturing of thin parabolic CFRP 
reflectors, application of specular surfaces and CFRP thermal con- 
ductivity are reported. 


15615 Linear Fresnel lenses and their use in photovoltaic gener- 
ators. Hachem, B. (Univ., Liege, Belgium); Mertens, R. pp 1071-1079 
of Photovoltaic solar energy conference. Boston; D. Reidel Publish- 
ing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The transversal motion on the absorber (solar cells) of the 
different images, generated by the different linear prisms of the 
concentrator is an essential characteristic of the concentration by 
refraction. An accurate analytical model is proposed to study this 
motion including the evolution of the solar geometry, the possibility 
of adjustment of the orientation of the concentrator mounted in the 
direction East-West and the eventual reflection of refracted rays. 
The expressions for the transversal and longitudinal coordinates of 
the points arriving at the observer are established; the instaneous 
distribution of the density of solar power at the absorber is deter- 
mined for an arbitrary orientation of the system. The quasi-static 
optical system consisting of a linear Fresnel lens mounted on a V 
trough is designed and analyzed. The presence of the trough, reduc- 
ing the height of the system and functioning as a systems support, 
allows the realization without degradation of the optical property of 
a considerable economy of cells and an attenuation of the peaks due 
to the concentration, during a given time, on a small width of the 
absorber. For a collection of 6 hours per day and for the same lens, 
the trough improves for an absorber of 2 cm the daily collection 
efficiency with 20% and makes it about equal with that of an 
absorber of 3.6 cm without trough. This quasi-static system can 
realize effective concentrations of 8 with reasonable collection effi- 
ciencies. 


15616 Ga/sub 1-x/A1/sub x/As/sub 1-y/P/sub y/GaAs heteros- 
tructures for high concentration solar cells. Laugier, A.; Mayet, L.; 
Gavand, M. (Laboratoire de Physique de la Matiere, Villeurbanne, 
France). pp 1080-1088 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The incorporation of small amounts of phosphorus in the 
GaAlAs/GaAs heterostructures solar cells for high concentration 
should involve some improvements. It reduces the room temperature 
lattice mismatch between GaAs and Ga/sub 1-x/Al/sub x/As and 
the thermal stress effect and allows a light increase of the gap. As for 
laser devices an increase of reliability is expected by reduction of 
degradation process. In this way, the method of Rozgonyi and 
Panish is used. Epitaxial layer of Ga/sub 0.29/A1/sub 0.71/As/sub 1- 
y/P/sub y/ with 0 < y < 0.05 have been grown by liquid phase 
epitaxy on GaAs substrates. The high value of the distribution 
coefficient of phosphorus involves a good control of growing pa- 
rameters and an accurate knowledge of the quaternary phase dia- 
gram. A particular R.X. diffraction procedure based on goniometric 
and Lambot’s methods allows to determine the lattice parameters 
difference and so to estimate the stress compensation. A large 
reduction of the lattice mismatch is shown. 
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15617 High efficiency GaAlAs/GaAs/Ge heterostructure solar 
cells elaborated by organometallic chemical vapour deposition and 
packaged in a mini-optical concentration system. Cacheux, J.; le 
Metayer, M.; Martin, C. (CNES-Centre Spatial, Toulouse). pp 1089- 
1099 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The fabrication and properties of graded gap GaAlAs/GaAs/ 
Ge heterostructure solar cells elaborated by organometallic chemical 
vapor deposition are described. 


15618 General properties of InzO;/Ge and In.O3/GaAs hetero- 
junction solar cells. Hsu, L. (Rockwell International, Downey, CA); 
Wang, E.Y. pp 1100-1108 of Photovoltaic solar energy conference. 
Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

InzO3/Ge, IngO3/Si, InzO3/GaAs, and InzO3/InP heterojunc- 
tions formed by chemical vapor deposition have been investigated. 
The results show that all devices give a photovoltaic effect and 
rectifying characteristics. The polarity observed in V/sub oc/ and I/ 
sub sc/ is consistent with the band bending of a simple InzOs/ 
semiconductor heterojunction energy band diagram neglecting inter- 
face states. An electron affinity of 4.45 eV for In2zO3 was obtained 
from this study. Results on photovoltaic cells using various sub- 
strates of Si and Ge materials, are consistent with the direction 
energy band diagram using the obtained electron affinity value for 
In2Os. 


15619 Optical optimization of thin film solar cells. Gandham, B.; 
Hill, R.; Macleod, H.A.; Bowden, M. (Newcastle Polytechnic, New- 
castle upon Tyne, Eng.). pp 1121-1130 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The photogeneration rate as a function of position has been 
computed by solving Maxwell's Equations in a cell assumed to be 
composed of optically flat parallel layers. The photogenerated cur- 
rent has then been computed, and the effects of varying the transport 
parameters and layer thicknesses are shown for Cu2S-CdS CdS-InP 
and CdS-CulnSe, cells with silver, zinc and molybdenum substrates. 
It is shown that the optically optimum thickness of CueS and 
CulnSez is 0.1 to 0.2 » while the optimum for InP is about 3 p. 
Experimental evidence is presented to support the prediction that 
silver is superior to zinc or molybdenum as a substrate. 


15620 Dry barrier formation of CusaS—CdS junctions. Casperd, 

A.N.; Hill, R. (Newcastle Polytechnic, Newcastle upon Tyne, Eng.). 

pp 1131-1140 of Photovoltaic solar energy conference. Boston; D. 
eidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

One of the problems which remains to be solved in CueS-CdS 
solar cells is the production of junctions in CdS films much thinner 
than the usual 30 to 50 p. Good junctions can be formed by dry- 
barrier techniques on films only 5 to 10 » thick without reducing the 
shunt resistance, but such junctions have usually had power conver- 
sion efficiencies of 3% or less. A detailed study of the chemical and 
physical processes which occur during dry-barrier junction forma- 
tion is presented, the preparation techniques which have led to a 
significant improvement in power conversion efficiency are dis- 
cussed. 


15621 Phase of copper sulphide in single crystal Cds-Cu/sub x/S. 
Caswell, B.G.; Manshadi, M.A.S.; Russell, G.J.; Woods, J. (Univ. of 
Durham, Eng.). pp 1141-1150 of Photovoltaic solar energy confer- 
ence. Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Surface layers of single crystals of CdS have been converted 
to chalcocite, CueS, or djurleite, Cu/sub 1.96/S, by immersing the 
crystals in aqueous solutions of cuprous chloride at 90 or 45°C. 
Surface layers of covellite, CuS, have also been produced by using a 
plating solution of cupric sulfate. The phases were identified by 
reflection electron diffraction (RED). Studies of the spectral re- 
peng: of photovoltaic cells carrying layers of each of these phases 
show that cells with chalcocite, which are the most efficient, have a 
band of photosensitivity at 0.92 ym, while cells with layers of 
djurleite respond predominantly at 0.68 zm, and those with layers of 
covellite at 0.60 4m. A determination of the spectral response of a 
cell can therefore give an indication of the phase of the copper 
sulfide. Ageing studies of unencapsulated cells with optimum effi- 
ciency indicate that prolonged illumination is accompanied by de- 
creasing sensitivity. At the same time the initial spectral response at 
0.92 ym is reduced while that at 0.68 ym is increased, suggesting 
that the chalcocite is slowly oxidized to djurleite. Cells can be 
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prematurely aged by exposure to oxidizing agents such as ammoni- 
um sulfide or hydrogen peroxide. 


15622 Preparation and characterization of sprayed CdS films, 
Alaee, M.S.; Rouhani, M.D. (Arya-Mehr Univ. of Tech., Tehran, 
Iran). pp 1151-1159 of Photovoltaic solar energy conference. Boston; 
D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

CdS films have been prepared by spray Pyrolysis for the 
fabrication of CdS solar cells. The spray solution is made of cadmi- 
um chloride or acetate and thiourea. Optical and electrical properties 
and structure of the CdS films have been investigated by several 
techniques. An analysis of the film’s structure, crystallographic ori- 
entation and Pcs of impurity phases have been conducted using 
the X-ray diffraction method as well as infrared spectroscopy. The 
ultraviolet and visible absorption measurements have been made for 
the study of the impurity levels. The growth of the crystals has been 
found to be dependent on the thickness of the sprayed layer which is 
a function of volume and concentration of the spray solution, post- 
spray annealing temperature and atmosphere, source of cadmium 
and finally the effect of various dopants. Results show that layers 
formed using cadmium chloride yield better crystallinity and crystal 
orientation with lower optical absorption. Indium is generally used 
as a dopant, some preliminary results concerning various stoichiome- 
tries have been investigated indicating that excess of cadmium give 
rise to impurity phases whereas excess of sulfur results in more 
complex structure. 


15623 Studies on a Te—Se—CdO photovoltaic structure. Alt- 
mejd, M.; Champness, C.H. (McGill Univ., Montreal, Canada). pp 
1160-1169 of Photovoltaic solar energy conference. Boston; D. 
Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A Te-Se-CdO structure has been fabricated in which the 
selenium is present as a monocrystalline layer. Photovoltaic measure- 
ments made on it between 350 and 1100 nm wavelength show a 
behavior similar to that of a commercial selenium photovoltaic cell, 
which contains polycrystalline selenium. At 550 nm the maximum 
quantum efficiency is about 60%. The limitations on conversion 
efficiency appear to arise, not only from the large band gap of 
selenium but also from high series resistance of the CdO layer and a 
decrease in the equivalent shunt resistance with increasing illumina- 
tion. The structure was fabricated by the epitaxial growth of seleni- 
um on a single crystal substrate of tellurium followed by deposition 
of the counterelectrode using reactive sputtering from a cadmium 
target in argon with a trace of oxygen. Electrical contact to the 
counterelectrode was made with sputtered gold stri wan Reflection of 
high energy electron diffraction has shown the selenium film to be 
monocrystalline and the counterelectrode to be polycrystalline CdO. 
Scanning electron microscopy on a sectioned structure has shown 
the CdO to be quite uniform with a thickness (typically 2,100 A) 
which accords with the value obtained by optical interference. 


15624 Cuprous oxide as a photovoltaic converter. Noguet, C. 
(Univ., Strasbourg, France); Tapiero, M.; Schwab, C.; Zielinger, 
J.P.; Trivich, D.; Komp, R.J.; Wang, E.Y.; ae K. pp 1170-1179 
of Photovoltaic solar energy conference. Boston; D . Reidel Publish- 
ing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Cuprous oxide is an attractive material for large scale use in 
photovoltaic cells for terrestrial solar energy conversion because of a 
series of characteristics. Semi-empirical calculations indicate that a 
conversion efficiency of up to 12% is possible in principle; neverthe- 
less the practical conversion is still limited to approximately 1% 
whatever the methods developed for making the junctions. There- 
fore a study of the physical parameters of importance such as barrier 
height, diffusion length of minority carrier and spectral response has 
been undertaken on several types of junctions. 


15625 Photovoltaic cells of electrodeposited cuprous oxide. 
Economou, N.A. (Univ. of Thessaloniki, Greece); Toth, R.S.; 
Komp, R.J.; Trivich, D. pp 1180-1185 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Thin films of cuprous oxide can be electrodeposited by ca- 
thodic reduction at 0.4V of an alkaline cupric lactate solution, either 
on metal substrates or on transparent conducting glass coated with 
SnO2, IngOs or Cd2SnO,. Some of the junctions have photovoltaic 
properties. Other junctions can be prepared by subsequent vacuum 
evaporation or other deposition techniques, thus producing both 
front wall and back wall cells. The properties of the electrod ited 
films of CugO are largely similar to the CuO prepared b' 
oxidation. The absorption spectrum and temperature coe cuellislent of 
the resistivity are similar. The grain size of the electrodeposit varies 
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from 0.1 to 10 ym. As yet the electrodeposited CuzO cells are not as 
good as thermal cells because of a higher series resistance. The 
output can be improved by treatment of the top surface with Na2S to 
produce a lower sheet resistance. For back wall cells, J/sub sc/ is 2 
A/cm? (unsulfided) and 50 pA/cm? (sulfided) and V/sub oc/ = 
1.5 mV compared to J/sub sc/ = 70 pA/cm? and V/sub oc/ = 20 
mV for the thermal cells. A front wall electrodeposited cell with Al 
contact gave J/sub sc/ = 25 uA/cm? and V/sub oc/ = 30 mV 
compared with 6 mA/cm? and 350 mV for the thermal cell. The 
chief problem is the high resistivity of the electrodeposited CuzO 
which is 10* to 10° 2 cm. Because of the attractiveness of the 
method for producing low cost cells, further work is planned to 
lower the resistivity of the electrodeposited CuzO by doping and 
other treatments and to improve the methods of junction formation. 


15626 New approach to making solar photovoltaic cells. Ger- 
baux, X.; Hadni, A.; Thomas, R. (Univ., Nancy, France). pp 1186- 
1191 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing (1978). (In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The GETS method (Germination Epitaxique dans des Trous 
Submicroscopiques) has been shown efficient to produce single 
crystal thin films. It can be applied to semiconductors to combine the 
advantage of low cost production of evaporated layers and the high 
photoelectric efficiency of single crystals. As an example, a quasi 
single crystal layer of tellurium 3.15 um thick, 5 x 8 mm? has been 
made by this new technique. The single crystal state has been 
demonstrated by observing the IR birefringence from 15 to 25 um 
leading to n/sub parallel/ = 6.35; n/sub perpendicular/ = 4.8. It is 
the first time that such a thin quasi single crystal layer has been 
grown. The method is now extended to CdS, CdSe, and CdTe. 


15627 Method for minimizing the cost/watt of complete photo- 
voltaic systems and applications. Redfield, D. (RCA Labs., Princeton, 
NJ). pp 1202-1210 of Photovoltaic solar energy conference. Boston; 
D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The first general method is presented for quantitatively opti- 
mizing every part of a photovoltaic system by minimizing its contri- 
bution to the cost/Watt of the complete system. It is shown that no 
element or process step can be optimized properly by considering 
only its own cost and performance. Moreover, a fractional perform- 
ance loss at any fabrication step within the cell or array produces the 
same fractional increase in the cost/Watt of the entire array, but not 
the full system. One general equation is found to be capable of 
optimizing all parts of a system, although the cell and array steps are 
basically different from the power-handling elements. Applications 
of this analysis are given to show (a) when should Si wafers be cut to 
increase their packing fraction; and (b) what are the optimum 
dimensions for solar cell metallizations. The optimum shadow frac- 
tion of the fine grid is shown to be independent of metal cost and 
resistivity as well as cell size. The optimum thicknesses of both the 
fine grid and the bus bar are substantially greater than the values in 
general use, and the total array cost has a major effect on these 
values. By analogy, this analysis is adaptable to other solar energy 
systems. 


15628 Calculations and in situ experimental data on a water 
pumping system directly connected to an 1/2 K photovoltaic conver- 
tors array. Roger, J.A.; Perez, A.; Campana, D.; Castiel, A.; Dupuy, 
C.H.S. (Univ., Lyon, France). pp 1211-1220 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

This water pumping system, which has been working now 
since April 1976 in Corsica for a sheep-fold, is the following: 56 
R.T.C. panels feeding a dc motor and centrifugal pump chain. The 
main originality of this prototype is a direct connection between the 
photovoltaic solar array and the motor (no batteries nor electronic 
circuits). The power is of the order of half a kW. The working 
points of the system have been recorded with an automatic register- 
ing station which has been set up on the spot in May 1977. The 
results show a very good agreement with the simulated curves. This 
program is also used to show that in many cases a very good 
adaptation between the solar array and the chain (motor, pump, 
well) can be obtained. Efficiency curves are given. Correlation is 
also made between these results and another program on meteoro- 
logical data, and gives a theoretical value of the expected amount of 
pumped water for a given site. 


15629 Water pumping system using solar power from photovol- 
taic source. Prido, R. pp 1221-1228 of Photovoltaic solar energy 
conference. Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977) 
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Among the various solar power uses, the water pumping 
systems, intended for arid areas, are now the subject of studies and 
practical realizations. These systems utilize either collectors and 
thermal motors or photovoltaic solar cells and electrical motors. 
Within the frame of a contract from the French Ministry of Re- 
search and Industry, the Centre National d’Etudes Spatiales (The 
French Space Research Agency) jointly with the CIPEL and the 
SOFRETES Corp., has been charged with a study the purpose of 
which is to compare the main possible systems allowing a pumping 
chain using photovoltaic generators to be realized. The following 
configurations are studied: (1) a system which does not utilize any 
battery, (2) the use of a sun tracking solar generator, (3) a solar 
generator with variable characteristics (commutable panels), (4) the 
use of an electronical impedance matcher. The various combinations 
of the above configurations are also studied with variations in the 
nature of the components in the chain: (1) battery (Pb or Ni/Cd); (2) 
pump (centrifugal or volumetric); (3) motor (ac or dc, permanent 
magnet, serial or shunt); and (4) different types of electronics. The 
various configurations were studied at the theoretical plane and 500 
w peak-system was realized, which allows the experimental checking 
of the theoretical study results for the main configurations to be 
made. 


15630 Solar generators for supplying broadcasting and television 
equipment. Polgar, S. (TeleDiffusion de France, Montrouzej). pp 
1229-1242 of Photovoltaic solar energy conference. Boston; D. 
Reidel Publishing (1978). (In French) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The problem of powering microwave links, television transla- 
tors and television receivers installed in isolated regions far from the 
services of electric utilities is addressed. Descriptions of installations 
with peak 30 W for power supply to television sets in Africa are 
given. Specifications for technical check-out of this equipment, 
conditions for guarantee, and cost analysis for one station are given. 
Monitoring and maintaining solar generators, plans for a television 
translator installed in an underground housing, and measurement of 
sunlight with silicon solar cells are discussed. Also, rapid calcula- 
tions for sizing the installations, computer analysis of the characteris- 
tics of a solar generator, and perspectives for the increased use of 
solar panels for powering television equipment are considered. 


15631 de motor characteristics from solar cell supply. Appel- 
baum, J.; Bany, J. (Tel-Aviv Univ., Israel). pp 1243-1252 of Photo- 
voltaic solar energy conference. Boston; D. Reidel Publishing 
(1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The applications of solar cells for terrestrial purposes are 
increasing and the performance of known devices have to be re- 
analyzed since the solar cell generator responds differently from that 
of conventional electrical energy sources. The performance of a 
separate excitation, a series and a shunt dc motor supplied from a 
solar cell generator was mathematically analyzed. The torque-cur- 
rent and torque-speed characteristics were plotted as a function of 
the irradiation levels. The motor starts at some irradiation level that 
is determined by the mechanical load, and the speed varies accord- 
ing to the load characteristics and the variation of the solar irradia- 
tion. The solar cell array was characterized by the mathematical 
model (I-V relation) and its numerical parameter values. The salient 
features of the motor operation are: (1) The operation point varies 
with the irradiation and is determined by the solar cell array, the 
load characteristics and the motor type. (2) The solar generator does 
not operate most of the time at its maximum power output during 
the day. (3) The motor performance is usually inferior to that of a 
constant voltage supply. 


15632 Effect of temperature within the encapsulation on charging 
current of solar silicon electric generator. Chuah, D.G.S.; Tan, S.K.; 
Koh, C.K.; Ratnalingam, R.; Singh, C.; Basha, B.; Adlan, M.J. 
(Universiti Sains Malaysia, Penang). pp 1253-1260 of Photovoltaic 
solar energy conference. Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The response of a 7.2 watt silicon solar electric generator to 
local atmospheric condition with respect to the cell temperature 
showed that the charging current deteriorated as the cell tempera- 
ture approached the maximum operating temperature. A control 
experiment of two similar units of arrays of silicon solar cells, in 
which one unit was cooled and the other was not cooled, indicated 
that the charging current for cells without cooling was less than that 
for cells which were cooled. 


15633 Reliability simulation of a large solar battery. Bogomolny, 
A.; Gertsbakh, I.; Slonim, M. (Ben Gurion Univ. of the Negeev, 
Beersheba, Israel). pp 1261-1270 of Photovoltaic solar energy con- 
ference. Boston; D. Reidel Publishing (1978). 
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From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

A solar battery (SB) which is a matrix-type complex of 
independently failing solar cells (SC) is considered. The commuta- 
tion scheme provides that each failure is equivalent to the elimina- 
tion of the failed SC from the SB. The reliability index of a SB is its 
expected output power (OP) at a given operation time t, P(t). The I- 
V curve of all SCs is assumed to be identical and invariant during 
operation. Reliability simulation was made by obtaining a “bundle” 
of P(t)-curves. Each P(t)- -trajectory is a stepwise random function 
obtained by means of a failure time generator and by a random 
choice of a failed SC. A method for rapid computation of the OP is 
described. A simulation was made for a large SB with 10,000 SCs, 
assuming failure rate lambda = i0~® hr~’, over a time period of 
250,000 hr. The OP behavior was examined under different SB 
structures and found the best type of structures. Also, the influence 
on the OP, under a fixed structure, of the choice of the nominal 
current was studied. If SC failures are ignored, then the best choice 
is the current providing the maximal OP. But this leads to a very 
unstable SB whose OP decreases drastically after a certain percent- 
age of SCs have failed. 


15634 Innovative preparation of thin film CdS-CuoS terrestrial 
cells by an anodization process. Moore, K.; Casperd, A.; Casselton, 
R.E.W.; Moodie, W. (International Research and Development Co., 
Ltd., Newcastle upon Tyne, Eng.). pp 1278-1286 of Photovoltaic 
solar energy conference. Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

There is a need for an economic alternative to the fabrication 
of CdS-Cu2S cells by the Clevite process, and the result of an 
approach based on anodic sulphurization of cadmium to cadmium 
sulfide in a manner analogous to the protective surface oxidation of 
aluminium by anodization is presented. The exposed surface of 
cadmium metal, in sheet or electroplated form, is sulfurized electro- 
chemically in an organo-sulfur bath to form CdS. The p-n hetero- 
junction is completed by a dry barrier conversion to Cu2S. 


15635 Anomalous photovoltaic effect in thin polycrystalline 
CulnSe, films. Hoenigschmid, J.; Pscheid, P.; Bucher, E. (Univ., 
Konstanz, Ger.). pp 1287-1292 of Photovoltaic solar energy confer- 
ence. Boston; D. Reidel Publishing (1978). (GEp) 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The expression “anomalous photovoltaic effect’’ summarizes 
different observations of the photoresponse in structural highly 
anisotropic polycrystalline films and single crystals. Most of the 
recent investigations dealt with the anomalous photovoltaic effect in 
semiconductor thin films, which were vapor deposited at an oblique 
angle to the substrate surface. We report on thin polycrystalline 
films of the chalcopyrite type semiconductor CulnSe. as a new 
obliquely deposited anomalous photovoltaic layer. An X-ray texture 
analysis showed a strong directional dependence of the growth of 
the micro crystallites along the impinging vapor stream. An illumina- 
tion (1.3 W/cm?) with white light produced an open circuit voltage 
of 5 V/cm and a short circuit current of 2 x 10°? A. The spectral 
response of the short circuit current exhibited a sharp onset at the 
energy gap of CulnSez (1.13 eV). The possible application of these 
films as a photovoltaic detector device in the NIR is discussed. 


15636 CdTe thin film solar cells. Bernard, J. (C.E.R.T., Tou- 
louse); Reulet, R.; Therez, F.; Suau, J.C. pp 1293-1301 of Photovol- 
taic solar energy conference. Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The first step in the CdTe thin films fabrication process 
consisted in the realization of n-type CdTe films doped with iodine 
and whose compensation is minimized by a simultaneous doping 
with Cd. The main parameters characterizing the layers are: trans- 
mission and reflection of visible light, Hall mobility, resistivity and 
free carrier density. Mobilities of 20 cm?/V sec for 4 2 cm resistivi- 
ties have been observed on polycrystalline layers of 1 wm thick. An 
efficiency of 14.6% would be expected if the limitations of self- 
compensation effect and voltage dependent collection of carriers are 
minimized. 


15637 Evaluation of I—III—VI, thin films and photovoltaic de- 
vices by Auger electron spectroscopy. Kazmersi, L.L.; Cooper, R.B.; 


White, F.R.; Morton, D.W.; Sprague, D.L. (Univ. of Maine, Orono). 
pp 1309-1322 of Photovoltaic solar energy conference. Boston; D. 
Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Auger electron spectroscopy (AES) spectra are presented for 
Cu-ternary chalcopyrite compounds. CulnS2, CuInSe2 and CulnTe2 
thin films, bulk polycrystalline and single crystal samples are exam- 
ined and their AES spectra are compared. The validity of qualitative 
analysis methods (1) calibration with Ag-standard, (2) utilization of 
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sensitivity factors, and (3) calibration with specific ternary standards 
is examined and the results are compared. Consistent results are 
obtained for polycrystalline (bulk and thin film) samples, but not for 
the single crystal cases. It is found that peak shape and peak width 
variations must be considered in the single crystal data which vary 
due to matrix and diffraction effects. Calculations, taking these 
variations into account, yield the expected results. Finally, AES 
techniques are presented to determine bulk, and grain boundary 
diffusion contributions for the diffusion coefficients (grain boundary 
and crystalline) upon temperatures are presented for diffusion from 
elemental and compound sources into thin films and single crystals. 
The structure and stability of CdS/Cu-ternary devices are examined, 
and AES is utilized to identify possible degradation mechanisms 
under various environmental conditions. Of interest is the diffusion 
of Cd from CdS into the ternary. 


15638 Properties of spray pyrolysis CdS film and its application 
to thin film solar cell. Ma, Y.Y. Stanford, CA; Stanford Univ. (1978). 
149p. University Microfilms Order No. 78-08,811. 

Thesis (Ph. D.). 

A detailed investigation has been made of the properties of 
cadmium sulfide films deposited on amorphous glass substrates by 
the technique of spray pyrolysis. The variation of the electrical 
transport properties of these films as a function of substrate tempera- 
ture has been correlated with variations in orientation, cubic/hexag- 
onal phase ratio, and morphology. Additional effects of cooling rate, 
spray rate, heat-treatment in hydrogen, and variations in substrate 
are also considered. By heat-treatment in hydrogen, it is possible to 
produce films on amorphous glass substrates with an electron mobil- 
ity of 90 cm?/V-sec and electron density in excess of 10'® cm~$ at 
300°K. Heterojunction solar cells of n-cadmium sulfide/p-cadmium 
telluride have been prepared by deposition of CdS films by spray 
pyrolysis on single crystal cadmium telluride to produce solar effi- 
ciencies greater than 6% without optimization or correction for 
reflection loss. Cells prepared by this method therefore compare 
favorably with cells prepared by vacuum evaporation of cadmium 
sulfide. In addition, the highest open-circuit voltage (0.74 V) ob- 
served to date in an efficient n-cadmium sulfide/p-cadmium telluride 
solar cell has been produced by this fabrication process. 


15639 High efficiency selenium heterojunction solar cells. Shaw 
R.F.; Ghosh, A.K. (to Exxon Research and Engineering Co.). US 
Patent 4,064,522. 20 Dec 1977. Filed date 4 Feb 1976. 6p. 

A photocell includes a metallic base electrode, a continuous, 
crystalline P-type semiconductive selenium layer less than about 50 
microns thick, a thin tellurium layer interposed therebetween to 
metallurgically bond the base electrode to the selenium layer and to 
form an ohmic contact between the base electrode and the selenium 
layer, a thin N-type semiconductive cadmium selenide layer contigu- 
ous with the selenium layer and forming a photovoltaic heterojunc- 
tion therebetween, a pellucid layer of at least one cadmium chalco- 
genide contiguous with the cadmium selenide layer and forming an 
ohmic contact therewith and a current collecting electrode on the 
cadmium chalcogenide layer. The sunlight conversion efficiency of 
the cell is at least about 3.0%. The efficiency can be further 
improved by doping the selenium layer to improve its conductivity 
and by providing an N-type layer of cadmium selenide and N* 
cadmium oxide. This can be done by continuously varying the 
oxygen content of the N-type layer. It is further helpful if a counter- 
electrode in the form of a grid is added, which minimizes both the 
resistance between the grid members in the cadmium layer and the 
blockage of light by the grid. 


15640 Process for manufacturing a solar cell from a reject semi- 
conductor wafer. Lawrence, J.E.; Wu, I. (to Silicon Material, Inc.). 
US Patent 4,062,102. 13 Dec 1977. Filed date 31 Dec 1975. 12p. 

A process for manufacturing a solar cell from a reject semi- 
conductor wafer is described. All external layers from the wafer are 
stripped. The surfaces of the wafer is etched to remove all P/N 
junctions without pitting the wafer surface. A layer of dopant to 
form a P/N junction in the front wafer surface, forming a first 
patterned conductive electrode over the dopant layer. A second 
conductive electrode on the back surface of the wafer is formed. A 
sputtering operation is used to form the conductive electrodes. 


15641 Fabrication of thin film solar cells utilizing epitaxial depo- 
sition onto a liquid surface to obtain lateral growth. Lindmayer, J. (to 
ogee ag US Patent 4,058,418. 15 Nov 1977. Filed date 14 Jul 
1975. 1 

ry method to manufacture thin film solar cells to convert light 
to electricity is formed by depositing silicon material on a carrier 
substrate having a coating which is liquid at the deposition tempera- 
ture. A machine is described for the manufacture of thin film solar 
cells. 


15642 Flat tubular solar cells and method of producing same. 
Garone, L.C.; Ravi, K.V. (to Mobil Tyco Solar Energy Corp.). US 
Patent 4,056,404. 1 Nov 1977. Filed date 29 Mar 1976. 8p. 
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Solar cells in the form of substantially flat oval tubes are 
described. The cells have a substantially flat oval ring cross-section. 


15643 Panel for solar energy cells. Varadi, P.F. (to Solarex 
Corp.). US Patent 4,056,405. 1 Nov 1977. Filed date 10 May 1976. 


A panel for mounting solar energy cells, and particularly 
those cells upon which light is to be concentrated, includes an 
enclosure for holding the cells and has at least one wall formed from 
a good conductor of heat. The cells are mounted within the enclo- 
sure on a resinous cushion that is a relatively good conductor of heat 
and a poor conductor of electricity, so that when heat is generated 
by impingement of light on the cells, it will be carried by the cushion 
to the enclosure wall and dissipated. 


15644 Solar torque compensation for a satellite. Michaelis, T.D. 
(to RCA Corp.). US Patent 29,177. 12 Apr 1977. Filed date 23 Jun 
1975. 8p. 

A satellite is compensated for torques caused by solar pres- 
sure on a solar panel extending from the satellite by an air core coil 
energized to develop a magnetic torque in opposition to the solar 
pressure torque. The coil is located in the periphery of the solar 
panel mounted externally to the satellite. The energizing current is 
fixed or varied by ground command or automatically in a closed 
ed system to compensate for variations in the earth’s magnetic 
ield. 


THERMIONIC AND THERMOELECTRIC CONVERSION 


15645 Apparatus for converting radiant energy to electric energy. 
Sher, A. US Patent 4,084,101. 11 Apr 1978. Filed date 13 Nov 1975. 
16p. 


Radiant energy is converted into electric energy by irradiat- 
ing a capacitor which includes an ionic dielectric having a dipole 
layer only on or near its surface. The dielectric is selected from the 
group consisting of the rare earth trifluorides and trichlorides, and is 
preferably lanthanum trifluoride or lanthanum trichloride. The radi- 
ant energy cyclically heats and cools the dielectric to cause cyclic 
changes in the capacitance and resistance of the capacitor without 
changing the dielectric state. The capacitor is initially charged to a 
voltage just below the dielectric breakdown voltage by temporarily 
connecting it across a source of emf causing a current to flow 
through a charging resistor to the dielectric. The device can be 
utilized as a radiant energy detector. 


BIOMASS PRODUCTION AND CONVERSION 
REFER ALSO TO CITATION(S) 15463 


15646 (TN-B—15) Biomass estimates of eastern red cedar tree 
components. Schnell, R.L. (Tennessee Valley Authority, Norris 
(USA). Div. of Forestry, Fisheries and Wildlife Development). Feb 
1976. 20p. TVA, Norris, TN 

Fresh and dry- -weight relationships of species of the eastern 
red cedar (Juniperus virginiana L.) found in the Tennessee Valley 
are presented. Both wood and bark were analyzed. All fresh and dry 
weights tabulated were computed from predicting equations devel- 
oped by multiple regression analysis of field data. (JGB) 


15647 Biological solar energy utilization. Loeser, G. Sonnenener- 
gie-Tech.; 3: No. 1, 29-32(Jan-Feb 1978). (In German). 


15648 Bioenergy in theory and practice. Urbanek, A. Mittei- 
lungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 1, 25-28(Jan-Feb 1978). (In 
German). 

The article deals with a survey on the conference on bioen- 
ergy held in January 1978 in Zurich. The following problems 
amongst others were touched upon: 1. Production and use of bio- 
mass, 2. energy balance of the Swiss agriculture, 3. biogas systems, 4. 
biocycle, 5. wood as fuel, 6. wood composting, 7. wood gas gener- 
ators, 8. environmental burden and waste processing. 


15649 Utilisation and growing of firewood. Fischer, H. Holz- 
Zentralblatt; 104: No. 42, 661-222(1978). (In German). 

In a report on the utilisation of specially grown firewood, it is 
shown that similar profits as in natural oil production are possible if 
trees are specially grown as firewood. Prognoses are made on the 
consumption and cost of fuels (heating fuel oil, hard coal, brown 
coal, coke, and firewood) as well as on firewood production for the 
period 1977 to 2001 on 2005. 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


15650 —§ Photoelectrolysis of water by solar radiation. Nozik, A.J. 
(to Allied Chemical Corp.). US Patent 4,090,933. 23 May 1978. Filed 
date 26 Nov 1976. 16p. 
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Photoelectrolysis of water by solar radiation to produce hy- 
drogen is achieved using semiconducting thin film electrodes. The 
cell consists of an anodic electrode containing at least one thin n- 
type semiconducting layer which has a bandgap ranging from about 
0.5 to 4.0 eV. It is on a supporting conductive, substrate. A cathodic 
counter-electrode including at least one thin p-type semiconducting 
layer with a bandgap from about 0.5 to 4.0 eV is supported on a 
supporting conductive substrate. The p-type layer is adjacent to the 
n-type layer so that incident solar radiation impinges substantially 
simultaneously on both the n- and p-type electrodes. A means is 
shown for retaining an electrolyte in contact with the exposed 
surfaces of the n- and p-type semiconducting electrodes. External 
bias is provided between the electrode and the counter-electrode for 
biasing the cell with from 0 to about 1 V. Means for collecting 
hydrogen and any oxidation products produced are available. 


15651 Radiant energy converter having storage. Witzke, H. (to 
Optel Corp.). US Patent 4,085,257. 18 Apr 1978. Filed date 30 May 
1975. 4p. 

A device capable of converting radiant energy to electrical 
energy and storing electrical energy for future use is described. The 
device consists of a pair of electrodes, one of which is transparent, a 
compensator layer in contact with one of the electrodes, and a layer 
of a charge storage material in contact with the other electrodes and 
compensator layer. 


15652 Dissociation of water into hydrogen and oxygen using solar 
energy. Diggs, R.E. US Patent 4,071,608. 31 Jan 1978. Filed date 22 
Jun 1976. 10p. 

An apparatus and method are described for separating hydro- 
gen and oxygen from water molecules. A solar reflecting means 
reflects solar energy onto a water tank to boil water and form steam. 
The steam is transferred either to a turbine-generator assembly for 
producing power, or to a dissociating means for producing hydrogen 
and oxygen. The steam in the dissociating means is forced to traverse 
a spiral path wherein it undergoes a circular motion to subject it to 
centrifugal force while contacting a heat transfer surface. Solar 
energy is concentrated on the heat transfer surface and heat in 
amounts sufficient to raise the temperature of the steam to the 
dissociation temperature is transferred. Hydrogen and oxygen are 
separated from each other by the centrifugal forces and are with- 
drawn. An electric starter and means for moving solar reflecting 
means are also disclosed. 


15653 Stabilization of the GaP/electrolyte photovoltaic cell. 
Madou, M.J.; Gomes, W.P.; Cardon, F. (Rijksuniversiteit, Ghent). 
pp 415-424 of Photovoltaic solar energy conference. Boston; D. 
Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Photovoltaic devices based on the semiconductor/electrolyte 
interface can produce high open circuit voltages. For n-type GaP in 
indifferent electrolyte, a band bending up to 1.25 eV was found, 
which was independent of pH between 0 and 14 for the Ga-face and 
between 9.2 and 14 for the P-face. Accordingly, under illumination, 
photovoltages of 1.25 V were measured. However, as shown by 
analytical measurements anodic dissolution of the photoelectrode is 
involved. By electrochemical and analytical methods, it was shown 
that the Fe(CN)s* ion captures holes from the GaP anode, and that 
this competing hole reaction can prevent the anodic dissolution of 
the electrode, so that the latter can be stabilized. Photovoltages of 
1.4 V are reached with an n-GaP electrode in a KsFe(CN)6/ 
K,Fe(CN)¢ electrolyte. 


15654 Novel electrochemical solar cell. Owen, J.R.; Gerrard, 
W.A. (Materials and Energy Research Centre, Tehran, Iran). pp 
436-444 of Photovoltaic solar energy conference. Boston; D. Reidel 
Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Semiconductor/electrolyte solar cells are a new development 
in the area of low cost devices for electricity production. A new 
method is described for the preparation of a cadmium selenide 
photoanode which involves only low temperatures in comparison to 
other preparations. The method consists of first electroplating cad- 
mium onto a steel plate and then converting some of the cadmium to 
its selenide by corrosion in a hot solution of selenium in 5M KOH 
solution. On immersion of this photoanode into a sodium sulfide/ 
polysulfide solution together with a suitable counterelectrode a solar 
cell is produced which has shown conversion efficiencies of up to 
1.7%. Some aspects of the solution and counterelectrode are dis- 
cussed and a new method of producing a cobalt sulfide film counter- 
electrode by electrolysis is described. 


15655 Polycrystalline CdSe-based photoelectrochemical cells 
with storage capability. Avigal, Y.; Hodes, G.; Cahen, D.; Manassen, 
J. (Weizmann Inst. of Science, Rehovot, Israel). pp 869-870 of 
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Photovoltaic solar energy conference. Boston; D. Reidel Publishing 
Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The photoelectrochemical cell (P.E.C.) furnishes an alterna- 
tive to the commercially available photovoltaic cells for the direct 
conversion of sunlight into electrical energy. A 
photoelectrochemical solar cell having a CdSe photo-electrode, a 
metal-sulphide coated counter-electrode, and a sulfur/polysulphide 
redox couple in an alkaline electrolytic solution is described. 


15656 Influence of the composition of the solution on GaAs- 
electrolyte photovoltaic cell characteristics. Van Meirhaeghe, R.L.; 
Cardon, F.; Gomes, W.P. (Rijksuniversiteit, Ghent, Belgium). pp 
1109-1120 of Photovoltaic solar energy conference. Boston; D. 
Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The GaAs-electrolyte Schottky barrier constitutes a possible 
system for the conversion of light into electrical energy. The main 
problem remains the stability of the semiconductor electrode, as the 
anodic photocurrent is a dissolution current. As a first approach to 
solve this difficulty, the cell was studied under such circumstances 
that a passivating oxide layer was formed. Output-power characteris- 
tics of such n-type GaAs photovoltaic cell were measured as a 
function of light intensity and of electrolyte composition. It was 
found however, that the cell operates under steady-state conditions, 
the formation rate of the layer being equal to its dissolution rate. In a 
second approach, reducing agents were added to the electrolyte in 
order to investigate the possibility of preventing the anodic oxidation 
of the GaAs by competing hole reaction. 


15657 Photoelectrochemical cells based on CdS polycrystalline 
layers sprayed on conductive glass. Chartier, P.; Fall, $.S.; Faye, M.; 
Ba, B.; Cadene, M.; Cohen-Solal, G.W. (Univ., Dakar, Senegal). pp 
1192-1201 of Photovoltaic solar energy conference. Boston; D. 
Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The purpose of this work is to show that a 
photoelectrochemical cell of the type: SnO2 glass/CdS spray/elec- 
trolyte/SnO2 glass or gold converts visible light to electrical energy. 
The CdS photoanode is made of a thin layer of cadmium sulfide 
sprayed on a flat glass substrate coated with a thin layer of transpar- 
ent and conductive tin dioxide, SnO2. The sprayed solution is the 
conventional thiourea + cadmium chloride aqueous solution, and 
the substrates are commercially available electrically conductive 
(EC) glass. The electrolyte is a solution of sodium polysulfide and 
sulfur in which the CdS photoanode is remarkably stable. An experi- 
mental laboratory cell is described, which allows a very thin layer of 
electrolyte to be used. Open circuit voltages in the range 0.3 to 0.4 
volt and closed circuit currents in the order of 30 or 150 pA/cm?, 
depending on the nature of the cathode, are routinely obtained with 
undoped cadmium sulfide layers. The characteristics of the cells, 
however, display high internal resistances. The open circuit voltages 
show a logarithmic dependence on light intensity, but the closed 
circuit currents display a marked saturation effect in the same range 
of light intensities. Suggestions for the improvement of such cells are 
proposed. 


15658 Solar energy conversion and storage by a 
photoelectrochemical storage cell. Avigal, Y. (Weizmann Inst. of 
Science, Rehovot, Israel); Cahen, D.; Manassen, J.; Hodes, G. pp 
1302-1308 of Photovoltaic solar energy conference. Boston; D. 
Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

Recent developments concerning the Photoelectrochemical 
cell (PEC) having a polycrystalline thin layer—CdSe photoanode in 
contact with a sulfur/sulfide redox couple in a basic solution are 
described. Both pretreatment procedure (for the titanium substrate) 
and post treatment steps (for the deposited CdSe layer) are devel- 
oped for the improvement of the cell performance. Voltage losses 
due to polarization over the counter electrode have been minimized 
with the use of several metal sulfides as electrocatalizers, and simple 
low cost production procedures have been developed for countere- 
lectrodes based on these metal sulfides. The feasibility of the in situ 
storage of electrical energy with the use of a third storage electrode 
has been demonstrated. Latest improvements in the design and 
performance of such photoelectrochemical storage cells (P.E.S.C.), 
or batteries, are presented. 


15659 Photochemical thermal-energy process and generator. 
Morrison, R.P. US Patent 4,062,348. 13 Dec 1977. Filed date 27 Aug 
1976. 6p. 

A system and an apparatus to expose a trapped gas to light 
are described. The gas is dissociated by the light from a molecular 
State to an excited atomic state and generates heat on reconversion 
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of the excited atomic gas to its molecular state upon contact with a 
third body entrapped with the gas. The generated heat is transmitted 
for use. 


PHOTOVOLTAIC POWER PLANTS 


15660 (N—78-20156) Solar power satellite system definition 
study. Part 1 and Part 2, Volume 2: technical summary. Final report. 
(Boeing Aerospace Co., Seattle, WA (USA). Space Div.). Dec 1977. 
Contract NAS9-15196. 202p. (NASA-CR—151666;D180—22876-2- 
PT-1-V-2). NTIS PC A10/MF A011. 

Practical designs for power transmission were developed to 
meet requirements and constraints. Microwave link error was ana- 
lyzed to confirm attainability of acceptable link efficiency. Silicon 
photovoltaic was determined to be the best overall choice for energy 
conversion, with a potassium Rankine cycle as the backup choice. 
Space transportation operations provide low cost because of traffic 
level, and the payload volume is the launch vehicle design driver. 
The power cost is 4 to 5 /kwh, which will be competitive with fossil 
fuel sources by the year 2000. 


15661 (N—78-20157) Solar power satellite, system definition 
study. Part 2, Volume 3: SPS satellite systems. Final report. (Boeing 
Aerospace Co., Seattle, WA (USA). Space Div.). Dec 1977. Con- 
tract NAS9-15196. 221p. (NASA-CR—151667; D180—22876- 
3(Pt.2)(Vol.3)). NTIS PC A01/MF AO1. 

The differences in approach to solar energy conversion by 
solar cells and thermal engine systems are examined. Systems re- 
quirements for the solar power satellite (SPS) are given along with a 
description of the primary subsystems. Trades leading to exact 
configuration selection, for example, selection of the Rankine cycle 
operating temperatures are explained, and two satellite configura- 
tions are discussed. 


15662 (N—78-20158) Solar power satellite system definition 
study. Part 2, Volume 4: microwave power transmission systems. Final 
report. (Boeing Aerospace Co., Seattle, WA (USA). Space Div.). 
Dec 1977. Contract NAS9-15196. 283p. (NASA-CR—151668; 
D180—22876-4(Pt.2)(Vol.4)). NTIS PC A13/MF AOl. 

A slotted waveguide planar array was established as the 
baseline design for the spaceborne transmitter antenna. Key aspects 
of efficient energy conversion at both ends of the power transfer link 
were analyzed and optimized alternate approaches in the areas of 
antenna and tube design are discussed. An integrated design concept 
was developed which meets design requirements, observes structural 
and thermal constraints, exhibits good performance and was devel- 
oped in adequate depth to permit cost estimating at the subsystem/ 
component level. 


15663 (N—78-20159) Solar power satellite system definition 
study. Part 2, Volume 5: space operations (construction and transpor- 
tation). Final report. Miller, K.; Davis, E.E. (Boeing Aerospace Co., 
Seattle, WA (USA). Space Div.). Dec 1977. Contract NAS9-15196. 
282p. (NASA-CR—151669; D180—22876-5(Pt.2)(Vol.5)). NTIS PC 
A13/MF AOl1. 

Construction and transportation systems and operations are 
described for the following combinations: (1) silicon photovoltaic 
CR=1 satellite constructed primarily in low earth orbit (LEO); (2) 
silicon photovoltaic CR=1 satellite constructed in geosynchronous 
earth orbit (GEO); (3) Rankine thermal engine satellite constructed 
primarily in LEO; and (4) Rankine thermal engine satellite con- 
structed in GEO. 


15664 (N—78-20160) Solar power satellite system definition 
study. Part 2, Volume 6: evaluation data book. Final report. (Boeing 
Aerospace Co., Seattle, WA (USA). Space Div.). Dec 1977. Con- 
tract NAS9-15196. 307p. (NASA-CR—151670; D180— 
22876(Pt.2)(Vol.6)). NTIS PC Al4/MF AO1. 

The actual calculations of mass properties, costs, and uncer- 
tainties are presented for the final reference designs of the solar 
power satellite system. 


15665 (N—78-20161) Solar power satellite system definition 
study, Volume 7. Final briefing. (Boeing Aerospace Co., Seattle, WA 
(USA). Space Div.). 13 Dec 1977. Contract NAS9-15196. 442p. 
(NASA-CR—151671; D1i80—22876-7(Vol.7)). NTIS PC A19/MF 
A0l. 

Guidelines and assumptions used in the design of a system of 
geosynchronous satellites for transmitting solar power to earth was 
discussed as well as the design evolutions of the principle types of 
solar power satellites and space support systems. 


15666 (N—78-20162) Solar power satellite system definition 
study. Part 1 and Part 2, Volume 1: executive summary. (Boeing 
Aerospace Co., Seattle, WA (USA)). Dec 1977. Contract NAS9- 
15196. 3ip. (NASA-CR—151665; D180—22876-1(Pt.1)(Vol.1)). 
NTIS PC A03/MF AO1. 
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The Solar Power Satellite principle is illustrated and it shows 
that in a geostationary orbit 36,000 km above the earth’s equator, 
each SPS is in sunlight 99% of the time and in continuous line of 
sight contact with its ground receiving station. Electrical power 
produced on the satellite by photovoltaic or heat engine conversion 
of sunlight is then converted to radio frequency energy at high 
efficiency, and formed into a focused beam precisely aimed at the SP 
ground stations. The ground station receiving antenna reconverts the 
energy into electricity for distribution. 


15667 (N—78-20163) Solar power satellite system definition 
study. Part 2, Volume 8: SPS launch vehicle ascent and entry sonic 
and noise effects. (Boeing Aerospace Co., Seattle, WA 

(USA)). Dec 1977. Contract NAS9-15196. 70p. (NASA-CR— 
151672; D180—22876-8(Pt.2)(Vol.8)). NTIS PC A04/MF AO1. 

Recoverable launch vehicle concepts for the Solar Power 
Satellite program were identified. These large launch vehicles are 
powered by ge engines in the F-1 thrust level class. A 
description of the candidate launch vehicles and their operating 
mode was provided. Predictions of the sonic over pressures a | 
ascent and entry for both types of vehicles, and prediction of launc: 
noise levels in the vicinity of the launch site were included. An 
overall assessment and criteria for sonic overpressure and noise 
levels was examined. 


15668 (N—78-20164) Solar power satellite system definition 
study. Part 3:. Final briefing. (Boeing Aeros Co., Seattle, WA 
(USA)). 7 Mar 1978. Contract NAS9-15196. 447p. (NASA-CR— 
151673; D180—24071-3(Pt.3)). NTIS PC A19/MF AOl. 

A preliminary maintenance analysis was made and system 
maintenance costs were included. The far sidelobes for the SPS 
transmitters were studied and demonstration options for the SPS 
were evaluated. 


15669 Technology and development requirements of the solar 
power satellite. Kline, R.L. (Grumman Aerospace Corp., Bethpage, 
NY). J. Energy; 2: No. 5, 303-308(Sep 1978). 

Three major technology and development issues (energy con- 
version, microwave power transmission system and ground receiver, 
and construction) which must be addressed to achieve solar power 
satellite (SPS) operational capability are discussed. The technology 
and development issues center about economical operation of the 
SPS and identify requirements for such a program from the near 
term to the mid-1980’s. For each of the issues, current status is 
described and critical considerations which must be addressed are 
identified. Hardwares under development and their evolution/utili- 
zation are also described. A timetable for an SPS program, together 
with a key technology and develoment step, the power technology 
module (PTM), are detailed. Based on the identified requirements, a 
three-step technology and development program, consisting of a 
ground technology phase, a Shuttie sortie mission phase, and a PTM 
phase, is recommended. 


15670 Method to calculate a reflector profile for non-axial type 
solar radiation simulators. Rymov, A.I.; Skoblova, V.I. (All-Union 
Inst of Light Technol, USSR). Svetotekhnika; No. 3, 3-5(Mar 1978). 
(In Russian). 

Solar radiation simulators are required to give a narrow angle 
of beam divergence and a high uniformity of irradiance. The uniform 
irradiance in a plane can be obtained from the simulator having a 
specially designed reflector, the complementary angle of divergence 
being allowed not to exceed I 1 to 2°. A method suitable for the 
calculation of such a reflector is described which permits, throu 
successive approximations, to determine the X, Y coordinates of the 
individual reflector points of the reflector profile at the varying 
magnitudes of the angle formed by the radius vector r and the 
reflector axis of rotation. 


15671 Candidate solar cell materials for photovoltaic conversion 
in a solar power satellite (SPS). Glaser, P.E.; Almgren, D.W. (Arthur 
D. Little, Inc., Cambridge, MA). pp 836-845 of Photovoltaic solar 
energy conference. Boston; D. Reidel Publishing Co. (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The rationale for a solar power satellite is presented and the 
development of a design concept of the SPS based on photovoltaic 
conversion is described. The potential advantages of thin film solar 
cells with and without concentration are discussed and promising 
pet materials are highlighted. The resource requirements 
or candidate photovoltaic materials and the requirements to meet 


roduction volumes associated with scenarios for introducing an 
PS into service are presented. The relationship between solar cells 
produced for photovoltaic conversion on Earth and in space is 
reviewed and the implications for the large-scale production of 
power based on photovoltaic conversion are discussed. 


15672 Conception-aid methodology for photovoltaic plants. 
Abatut, J.L.; Achaibou, A.; Labat, P. (Laboratoire d'Automatique et 
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d’Analyse des Systemes, Toulouse). pp 1271-1277 of Photovoltaic 
solar energy conference. Boston; D. Reidel Publishing (1978). 

From Photovoltaics solar energy conference; Luxembourg 
(27 Sep 1977). 

The development of a methodology for the conception and 
the design of complex systems, with an application to the photovol- 
taic generators, is studied. This approach, different from the classical 
methods (essentially economical and technical optimization of a pre- 
defined system), allows a great versatility in the development and 
design of new technologies, for instance, the development of photo- 
voltaic generators. The theoretical aspects of the proposed method- 
ology are given. This methodology is based on the morphologic 
po lh concepts. Investigating all the individual elements to build a 
system (solar cells, with or without concentration, cooling system, 
electrical connection, etc.) a general graph is elaborated giving the 
noncompatible paths in this graph. A numerical algorithm analyzes 
this graph and poe: the synthesis of all the possible solutions. To 
have a technical and economical evaluation of each solution, some 
valuation coefficients are introduced in the primary matrices defin- 
ing the graph. Also, the application of this methodology to synthe- 
size photovoltaic plants is discussed. The analysis of the morphologi- 
cal table gives a set of solutions which are in a second step valuated 
using some cost index. Seventeen solutions are obtained. Some 
extensions of this methodology which could permit a comparison of 
the different solar cells conversion concepts are given. 


SOLAR THERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 15660, 15661, 15662, 15663, 
15664, 15665, 15666, 15667, 15668, 15724 


15673 Solar electric power plant and an improved thermal collec- 
tor of solar . Warren, R.W. (to Westinghouse Electric Corp.). 
US Patent 4,095,428. 20 Jun 1978. Filed date 25 Feb 1975. 16p. 

A thermal collector of solar energy includes an elemental 
semiconductor material to absorb a substantial portion of the energy 
of solar radiation that is incident upon the material. At longer 
wavelengths, such material reradiates absorbed energy at a substan- 
tially reduced rate, whereby the efficiency of energy collection at 
high temperatures is improved. In a solar electric power plant, 
collected heat is transferred from such collectors to a motive fluid, 
which drives a turbine-generator. The high operating temperature of 
the energy-absorbing material permits efficient conversion of the 
collected energy to electrical energy, while a required number of 
solar collectors are correspondingly reduced by the improved col- 
lection efficiency. 


15674 Solar operated closed system power generator. deGeus, 
A.M. US Patent 4,081,966. 4 Apr 1978. Filed date 3 Mar 1977. 4p. 

A solar operated closed system power generator is provided 
in which a low boiling fluid is vaporized and superheated by solar 
energy concentrated within a parabolic reflector upon an elongated 
boiler which extends along the focus of the reflector. A turbine is 
connected to the boiler for obtaining power by the expansion of 
superheated vapor. The expanded vapors are condensed in a con- 
denser positioned in the shadow of the reflector. The condenser is 
cooled by cooling air which is moved through the condenser by a 
draft provided by the convection discharge of gases heated by the 
reflector. A pump is provided for transferring the liquefied exhaust 
gases in the condenser to the boiler. 


15675 Closed cycle solar generator. deGeus, A.M. US Patent 
4,081,967. 4 Apr 1978. Filed date 31 Mar 1977. 4p. 

A closed cycle solar operated power generator is provided in 
which a tubular heat collector positioned concentrically within a 
transparent tube sealed at one end is radiantly heated. A compressor 
takes gas at low temperature and pressure and supplies it to the open 
end of the transparent tube at an elevated pressure. The compressed 
gas passes through the transparent tube outside of the collector and 
then returns to the open end inside the tubular collector to a turbine 
positioned within a housing sealed to the tubular collector. The 
turbine exhaust passes through a heat exchanger to heat the com- 
pressed gases entering the transparent tube. The cooled exhaust 
enters a conductive tube sealed at one end and having its open end 
sealed to the open end of the transparent tube. The conductive tube 
is cooled by conduction or radiation to further cool the exhaust 
which then returns to the compressor through a tubular compressor 
inlet to complete the closed cycle. 


15676 Solar operated turbine power generator. deGeus, A.M. US 
Patent 4,081,965. 4 Apr 1978. Filed date 3 Mar 1977. 4p. 

A solar operated turbine power generator is provided in 
which air is compressed and supplied to a transparent tube contained 
within a reflector which concentrates the solar energy upon the 
tube. The tube is sealed at one end and a tubular collector of radiant 
heat is positioned within the tube. Compressed air is supplied to the 
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other end of the tube and is passed through the tube outside of the 
collector and then back inside of the collector to a turbine which is 
sealed to the collector. The concentrated radiant energy and the 
passage of the compressed air through the tube and the collector 
provide compressed air at the inlet to the turbine at a temperature of 
about 300°C. The compressed hot air is exhausted to the atmosphere 
to drive the turbine and the exhaust is through a heat exchanger 
which transfers heat to the compressed air at the inlet end of the 
tube. The turbine drives the compressor and external power generat- 
ing equipment. 


15677 Solar power plant. Derby, R.C.; Zelinger, S.H.; Dampier, 
W.P.; Lazzara, S.P. US Patent 4,079,591. 21 Mar 1978. Filed date 2 
Aug 1976. 10p. 

A Solar Power Plant is described which utilizes a sun-track- 
ing parabolic collector and a number of energy storage and conver- 
sion devices, operated under the control of a novel energy manage- 
ment system. Allocation of energy to a particular storage component 
or to useful output is dependent upon the state of the system as well 
as the nature of the demand. Outputted energy may also be recap- 
tured and reallocated to minimize losses. Efficiency at the compo- 
nent level is enhanced by the utilization of heat exchangers which 
effect complete conversion of the operating liquid to superheated 
gas. 


15678 Solar driven power unit. Kelsey, C.G. US Patent 
4,068,476. 17 Jan 1978. Priority date 15 Nov 1973, Australia. 8p. 

A power unit, energizable by solar heat, having a thermody- 
namic system including an evaporator, vapor pressure actuated 
motor, pump and condenser is described. The motor is arranged to 
operate upon evaporation of fluid in the evaporator, which is subse- 
quently condensed and pumped back into the evaporator. The vapor 
pressure actuated motor is coupled to a hydraulic pump which in 
turn drives a hydraulic motor. The fluid in the thermodynamic 
circuit is a low temperature boiling fluid, preferably a fluorocarbon 
refrigerant, so that use can be made of "low grade” heat. 


15679 Apparatus and process for steam generation by solar 
energy. Dimitroff, B. US Patent 4,068,474. 17 Jan 1978. Filed date 30 
Aug 1976. 6p. 

Steam supplied to a turbine is generated in a single pressure 
chamber reservoir by solar energy concentrated on the head of a 
conductor mounted in the top wall of the reservoir chamber with its 
conductive portion extending downward through a head space into 
the water. Convector surfaces on the conductor in the head space 
super heats the steam as it flows to the turbine. The solar energy is 
supplied from a parabolic reflector and directed through a lens 
system to a focus on the head of the conductor. The focus may be 
modulated to assure optimum operation without overheating. 


15680 Energy production from solar ponds, Garrett, D.E. US 
Patent 4,063,419. 20 Dec 1977. Filed date 12 Nov 1976. 8p. 

A method for obtaining solar energy in a useful form by 
utilizing solar ponds is described. The method comprises direct or 
indirect contact of hot liquid from the pond with a low boiling point 
immiscible working fluid for transfer of the heat energy from the 
liquid to the working fluid. The heated working fluid is separated 
from the liquid and flash evaporated to provide hot high pressure 
vapors which are led to a turbine or similar working device to 
produce electricity. The spent vapors are thereafter condensed and 
reused in the system. The solar ponds employ a covering agent to 
minimize evaporation of the liquid and thus provide for a maximum 
internal heat building. Additionally, light absorbing dyes may be 
added to the pond liquid to improve solar absorbing efficiency. The 
pond liquids may alternatively be used for a medium thermal re- 
quirement process or supplying heat source for a building structure. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 15816 


15681 (AED-CONF—78-212-001) On the behaviour of helios- 
tats in the extreme winter climate of the Swiss mountains. Real, M.; 
Kesselring, P. (Eidgenoessisches Inst. fuer Reaktorforschung, Wuer- 
enlingen (Switzerland)). 1978. - (In German). (CONF-7804108— 
2). Dep. NTIS, PC A02/MF AO1 

From Symposium on solar thermal power stations; Koeln, 
F.R. Germany (11 Apr 1978). 

Portions of document are illegible. 

Since December 1977 a “baby-heliostat” of 0,25 m? mirror 
surface has been operated near the Swiss Institute of Snow and 
Avalanche Research at Weissfluhjoch-Davos (2663 m altitude). The 
main purpose was to investigate reflection losses due to icing phe- 
nomena on the mirror surface. The result is that at least at this site 
and during this winter these losses were negligible. 


SOLAR ENERGY 


TOTAL ENERGY AND HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 15652, 15761 


15682 (N—78-17486) Technical and economic feasibility study of 
solar/fossil hybrid power systems. Bloomfield, H.S.; Calogeras, J.E. 
(National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). Dec 1977. 70p. (NASA-TM— 
73820; E—9409). NTIS PC A04/MF AO1. 

Results show that new hybrid systems utilizing fossil fuel 
augmentation of solar energy can provide significant capital and 
energy cost benefits when compared with solar thermal systems 
requiring thermal storage. These benefits accrue from a reduction of 
solar collection area that results from both the use of highly efficient 
gas and combined cycle energy conversion subsystems and elimina- 
tion of the requirement for long-term energy storage subsystems. 
Technical feasibility and fuel savings benefits of solar hybrid retrofit 
to existing fossil-fired, gas and vapor cycle powerplants was con- 
firmed; however, economic viability of steam cycle retrofit was 
found to be dependent on the thermodynamic and operational char- 
acteristics of the existing powerplant. 


15683 Solar potable water recovery and power generation from 
salinous water. Spears, J.F. Jr. (to UOP Inc.). US Patent 4,078,975. 
14 Mar 1978. Filed date 31 Jan 1977. 16p. 

A process for recovering potable water from salinous water-- 
e.g., sea and/or ocean water is presented. Modifications allow the 
generation of power also. Salinous water and an air stream are 
introduced into a solar radiation heat sink, with the air stream 
flowing over the water. Heated, water-containing air is withdrawn 
from the heat sink and reduced in temperature to recover potable 
water. The heated salinous water, from the heat sink, may be 
recycled, into a flash separation zone, maintained at a subatmos- 
pheric pressure to provide a non-salinous vaporous phase which is 
passed through a turbine. The resulting motion generates power. 
The exiting turbine vapors are cooled and/or condensed via indirect 
contact with a second portion of salinous water to recover additional 
potable water. Alternatively, the heated, water-containing air stream 
may be cooled by vaporizing a hydrocarbon which then passes 
through a turbine to produce energy. Salinous water returned to the 
original source is at a temperature not more than 15°F greater than 
the coldest salinous water obtained from the source. 


15684 Solar potable water recovery and power generation from 
salinous water. Spears, J.F. Jr. (to UOP Inc.). US Patent 4,078,976. 
14 Mar 1978. Filed date 31 Jan 1977. 16p. 

A process is described for recovering potable water from a 
source of salinous water. Certain modifications afford the generation 
of power. A portion of salinous water and an air stream are intro- 
duced into a solar radiation heat sink, with the air stream flowing 
over the salinous water. Heated, water-containing air is withdrawn 
from the heat sink and reduced in temperature to condense potable 
water. The heated salinous water, from the heat sink, is in part 
recycled, while the remainder is introduced into flash separation 
zones, each succeeding one of which is maintained at a lower 
subatmospheric pressure, and through which the liquid phase passes 
in series. The resulting vaporous phases are passed through separate 
turbines, or through different stages of a multiple-stage turbine, from 
the resulting motion energy is recovered, e.g., power is generated. 
The existing turbine vapors are cooled and/or condensed via indi- 
rect contact with a second portion of salinous water to recover 
additional potable water. 


OCEAN THERMAL GRADIENT POWER PLANTS 


15685 (ORNL/TM—6284) State-of-the-art survey of joinability 
of materials for OTEC heat exchangers. Beaver, R.J. (Oak Ridge 
National Lab., TN (USA)). Dec 1978. Contract W.7405-ENG-26. 
85p. Dep. NTIS, PC A0S5/MF AOl. 

Literature and industrial sources were surveyed to assess, on 
the basis of apparent economics and reliability, the joinability of both 
shell-and-tube and compact ocean thermal energy conversion 
(OTEC) heat exchangers. A no-leak requirement is mandatory to 
prevent mixing seawater and the ammonia working fluid. The o 
ating temperature range considered is 7 to 28°C (45 to 82°F). 
Materials evaluated were aluminum, titanium, copper—nickel, AL- 
6X austenitic stainless steel, singly and in combination with steel and 
concrete. Many types of welding and brazing processes, roller 
expansion, magnaforming, O-ring sealing, and adhesive bonding 
were considered. The automatic gas tungsten-arc welding process 
and explosion welding processes are the only two joining processes 
that now appear to offer the high reliability required of no-leak shell- 
and-tube heat exchangers. Of these two processes, the gas tungsten- 
arc welding process appears to be the more economically attractive. 
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15686 (PNL—2483(Suppl.)) St. Croix: supplement to a source 
book of oceanographic properties affecting biofouling and corrosion of 
OTEC plants at selected sites. Munier, R.; Hess, S.; Lee, T.; Michel, 
H. (Miami Univ., FL (USA). Rosenstiel School of Marine and 
Atmospheric Sciences). Oct 1978. Contract EY-76-C-06-1830. 61p. 
Dep. NTIS, PC A04/MF AO1. 

Although St. Croix has not been designated as an area under 
serious consideration as a site of an early OTEC facility, there is 
considerable interest in the location because it is representative 
oceanographically of the northeastern Caribbean Sea. In addition, it 
fulfills the basic criteria presently established for an OTEC site (i.e., 
U.S. possession, depths > 1500 m, AT 2 20°C). Data for St. Croix 
are reported using the same format employed for the Straits of 
Florida, eastern Gulf of Mexico, Puerto Rico, Hawaii, and Guam in 
Craig, et al. (1978). The oceanic area north of St. Croix is well 
represented in the National Oceanographic Data Center’s (NODC) 
station data files; there is reasonable seasonal coverage of salinity, 
temperature, oxygen and phosphate. Isolated data sets from the 
literature are available for currents, total suspended matter and trace 
metals. A recent OTEC-related experiment conducted north of the 
island in summer, 1977, by the University of Miami, Tracor Marine, 
and Battelle Pacific Northwest Laboratories has augmented the data 
available through standard channels. St. Croix is probably the best 
characterized, potential OTEC site at the present time. Measure- 
ments of temperature, salinity, currents, nutrients, dissolved oxygen, 
pH, and numerous microbiological characterisitcs have provided a 
time-series of data for a 2-1/2 month summer period. Some of the 
data from that experiment are included in this compilation. In 
addition, heat transfer, biofouling, and corrosion behavior data from 
simulated OTEC aluminum heat exchanger tubes were collected. 
Data from NODC, the open literature, and the recent St. Croix 
experiment are presented. The criteria for data selection included 
quality of the measurements, seaonal coverage, and location. 


15687 Open cycle method and apparatus for generating energy 
from ocean thermal gradients. Fetkovich, J.G. (to Carnegie-Mellon 
Univ.). US Patent 4,083,189. 11 Apr 1978. Filed date 17 Mar 1977. 
6p. 

Power is generated by subjecting a body of water in an 
evacuated chamber alternately to pressure corresponding to the 


vapor pressure of water at the surface of a body of water, such as 
tropical seawater, and pressure corresponding to the vapor pressure 
of subsurface water. The body of water falls and rises in correspond- 


ence with the changing pressures and the pressures are alternated in 
synchronism with the natural period of oscillation of the body of 
water so as to increase the amplitude of its oscillation. Power is 
withdrawn from the oscillating body of water either by feeding 
overflow water to water turbines or by anemometer type turbines 
within the chamber. Apparatus details are disclosed. 


15688 Method of preventing the accumulation of micro-organisms 
in thermal energy conversion systems. Mager, D.; Heronemus, W.E.; 
Woodhead, P.M.J. (to Pacific Power and Protein, Inc.). US Patent 
4,062,189. 13 Dec 1977. Filed date 29 Sep 1976. 8p. 

In an ocean thermal energy conversion system utilizing solar 
energy stored as heat in tropical waters to generate electricity, the 
evaporating and condensing functions of the heat exchangers are 
interchanged in order to prevent the accumulation of micro-organ- 
isms on their surfaces. The surfaces of the heat exchangers are also 
mechanically brushed or scraped so as to remove any thin films of 
microbial slime. In order to remove additional micro-organisms from 
the surfaces of the heat exchangers, the flow of hot and cold sea 
water through each of the heat exchangers is interchanged on a daily 
basis. Micro-organisms from the warm surface waters that attach 
themselves to one heat exchanger surface will be destroyed by the 
cold water that flows through that heat exchanger on the next day. 
The organisms that live in the cold water at great depths cannot 
survive the next day’s warm water environment which is caused by 
alternating the flow to the two heat exchangers. 


15689 System and method of ocean thermal energy conversion 
and mariculture. Mager, D.; Heronemus, W.E. US Patent 4,055,145. 
25 Oct 1977. Filed date 29 Sep 1976. 16p. 

An integrated system is described for converting ocean ther- 
mal energy to electrical power for use in synthesis of anhydrous 
ammonia and a mariculture operation for raising a selected species of 
marine fauna. The mariculture operation is carried out in a lagoon 
located adjacent to a deep ocean region where the surface water 
temperature is at least 21°C and the deep nutrient-rich water tem- 
perature is no more than about 10°C. A separate working fluid, such 
as ammonia, Operates in a Rankine cycle between the warm and cold 
seawater temperatures. The deep ocean water is used to condense 
the working fluid and is then mixed with warm surface water that 
has been used to evaporate the same working fluid in a closed power 
cycle. The resulting mixture is directed to the lagoon, where the 
nutrient-rich component contributes to the growth rate of a selected 
mariculture species. The warm surface water temperature may be 
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increased by creating a monomolecular evaporation retarding layer 
in the ocean surface surrounding the power plant intake. 


15690 Underwater thermal energy conversion unit. Spector, D. 
US Patent 4,041,707. 16 Aug 1977. Filed date 7 Jul 1976. 8p. 

An underwater thermal energy conversion unit adapted to 
exploit the temperature differential between the surface temperature 
and the water temperature at the depth of submersion generates 
useful power. The unit includes a cylinder divided by a piston 
assembly into a variable-temperature (VT) air-filled chamber and a 
constant-temperature (CT) air-filled chamber. Both chambers are in 
heat exchange relationship with the relatively cold water at the 
depth of the submerged cylinder. The reciprocation of the piston 
assembly is converted into output power. 


SOLAR RADIATION UTILIZATION 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 15659, 15746, 15747, 15753, 
15763, 15784, 15821, 15824, 15826, 15829, 15832, 15837, 15844, 
16298, 16479 


15691 (COO—4587-1) Solar laboratory development. Final 
report, September 1, 1977—August 31, 1978. Simon, H.A. (Illinois 
Univ., Chicago (USA)). Aug 1978. Contract EY-77-S-02-4587. Sp. 
Dep. NTIS, PC A02/MF AOl. 

Progress made on the establishment of a solar laboratory at 
the University of Illinois is reported. The laboratory will be located 
in a moving trailer and will demonstrate the operation of a solar 
water heater and a solar-assisted heat pump using flat plate collector. 
(WHK) 


15692 (DOE/NASA/CR—150619) Preliminary design package 
for solar heating and hot water system. (Colt, Inc., Rancho Miroge, 
CA (USA)). Dec 1976. Contract EX-76-A-29-1037. 80p. Dep. NTIS, 
MF AOl. 

Portions of document are illegible. 

Two prototype solar heating and hot water systems are being 
developed for use in single-family dwellings or commercial build- 
ings. The systems are to consist of the following subsystems: collec- 
tor, storage, transport, hot water, auxiliary energy, and government- 
furnished site data acquisition. The systems are to be installed at 
Yosemite, California, and Pueblo, Colorado. The necessary informa- 
tion to evaluate the preliminary design for the solar heating and hot 
water system is included. Included are the interface with proposed 
instrumentation plan, training program, hazard analysis, preliminary 
design drawings, and other information about the progress and 
design of the system. 


15693 (DOE/NASA/CR—150674) Preliminary design package 
for solar heating and cooling systems. (AiResearch Mfg. Co., Tor- 
rance, CA (USA)). May 1978. Contract EX-76-A-29-1037. 182p. 
Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

Summarized preliminary design information on AiResearch 
Manufacturing Company activities associated with the development, 
delivery and support of solar heating and cooling systems is present- 
ed. These systems are for single family dwellings and commercial 
applications. The AiResearch approach to the heating/cooling sys- 
tems is to use a reversible vapor compression heat pump that is 
driven in the cooling mode by a Rankine power loop, and in the 
heating mode by a variable speed electric motor. The heating/ 
cooling systems differ from the heating-only systems in the arrange- 
ment of the heat pump subsystem and the addition of a cooling 
tower to provide the heat sink for cooling mode operation. 


15694 (DOE/NASA/CR—150730) Design package for instru- 
mentation of the Decade 80 House in Tucson, Arizonia. (Copper 
Development Association, Inc., New York (USA)). Jul 1978. Con- 
tract EX-76-A-29-1037. 48p. Dep. NTIS, PC A03/MF AO1. 

This design package covers instrumentation and system 
design material submitted to the George C. Marshall Space Flight 
Center for the Decade 80 solar house, located in Tucson, Arizona, 
for the purpose of gathering data to determine the solar heating and 
cooling system performance. 


15695 (DOE/NASA/CR—150759) SIMS Prototype System 4: 
design data brochure. (IBM Federal Systems Div., Huntsville, AL 
(USA)). Aug 1978. Contract EX-76-A-29-1037. 89p. Dep. NTIS, PC 
A05/MF AOl1. 

A pre-package prototype unit is described having domestic 
hot water and room solar heating capability that uses air as the 
collector fluid. This system is designed to be used with a small 
single-family dwelling where a roof mounted collector array is not 
feasible. The prototype unit is an assembly containing 203 square feet 
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of effective collector surface with 113 cubic feet of rock storage. 
The design of structure and storage is modular, which permits 
expansion and reduction of the collector array and storage bed in 68 
square feet and 37 cubic feet increments respectively. The system is 
designed to be transportable. This permitted assembly and certifica- 
tion testing in one area and installation in another area without tear 
down and reassembly. Design, installation, operation, performance 
and maintenance of this system are described. 


15696 (DOE/NASA/CR—150814) Solar system installation at 
Louisville, Kentucky (final report). (Rademaker Corp., Louisville, 
KY (USA)). 7 Aug 1978. Contract EX-76-A-29-1024. 107p. Dep. 
NTIS, PC A06/MF AOl. 

A contract was awarded in June 1976 for the installation of a 
solar space heating and domestic hot water system at 2400 Watter- 
oon Trail, Louisville, Kentucky. The overall philosophy used was to 
install both a liquid and a hot air system retrofitted to the existing 
office and combined warehouse building. The 1080 sq ft office space 
is heated first and excess heat is dumped into the warehouse. The 
two systems offered a unique opportunity to measure the perform- 
ance and compare results of both air and liquid at one site. The two 
systems are described in detail and information on the data acquisi- 
tion system is included. 


15697 (DOE/NASA/CR—150820) SIMS Prototype System 4: 
performance test report. (IBM Federal Systems Div., Huntsville, AL 
(USA)). 9 Oct 1978. Contract EX-76-A-29-1037. 131p. Dep. NTIS, 
PC A07/MF AOl. 

Portions of document are illegible. 

The results obtained during testing of a self-contained, preas- 
sembled air type solar system, designed for installation remote from 
the dwelling, to provide space heating and hot water are presented. 
Data analysis is included which documents the system performance 
and verifies the suitability of SIMS Prototype System 4 for field 
installation. 


15698 (DOE/NASA/CR—150828) Prototype solar heating and 
cooling systems. Monthly progress reports. (AiResearch Mfg. Co., 
Torrance, CA (USA)). Apr 1978. Contract EX-76-A-29-1037. 26p. 
Dep. NTIS, PC A03/MF AOl. 

This report is a collection of monthly status reports from the 
AiResearch Manufacturing Company covering the period January 1, 
1978, through March 31, 1978. AiResearch is developing eight 
prototype solar heating and cooling systems. This effort calls for the 
development, manufacture, test, system installation, maintenance, 
problem resolution, and performance evaluation. The systems are 3-, 
25-, and 75-ton size units. 


15699 (DOE/NASA/CR—150851) Instrumentation at the 
“Decade 80” solar house in Tucson, Arizona (collation of monthly 
reports). (Copper Development Association, Inc., New York 
(USA)). Oct 1978. Contract EX-76-A-29-1037. 8p. Dep. NTIS, PC 
A02/MF AOl. 

The status of the instrumentation system at the Decade 80” 
solar house is presented. It describes the modifications, problems and 
solutions that occurred during the period from May through Sep- 
tember 1978. The “Decade 80” solar house, located in Tucson, 
Arizona, was built by the Copper Development Association, Inc., to 
show the use of copper in home building and to demonstrate the use 
of solar energy to provide space heating and cooling and domestic 
hot water. The auxiliary energy sources are electrical resistance 
heating for the domestic hot water and a gas-fired boiler for space 
heating and operation of the absorption air conditioning units. The 
program to instrument the ‘Decade 80" solar house and to acquire 
performance data on the system began in November 1976. 


15700 (GJBX—78-779-243) Solar energy demonstration project. 
(Department of Energy, Grand Junction, CO (USA). Grand Junc- 
tion Office). 1978. Contract EY-76-C-13-1664. 4p. Dep. NTIS, PC 
A02/MF AOl1. 

The solar heating demonstration system at the DOE cafeteria 
at Grand Junction, Colorado, is briefly described. The system will 
supply an estimated 40 percent of the energy required for domestic 
hot water and building heat. (WHK) 


15701 (LA—7433-MS) PASOLE: a general simulation program 
for passive solar energy. McFarland, R.D. (Los Alamos Scientific 
Lab., NM (USA)). Oct 1978. Contract W-7405-ENG-36. 54p. Dep. 
NTIS, MF AOl. 

Portions of document are illegible. 

The PASOLE computer program was developed to do simu- 
lations of passive solar heated buildings. Modeling is done using a 
general thermal network method that allows for heat sources and 
thermal storage. Sun position equations are used with a global-to- 
direct solar radiation correlation to develop solar heat sources from 
measured insolation data. Models of a particular class of south-mass- 
wall passive buildings have been developed and are described. 
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15702 (LA-UR—78-2556) Optimal control studies of a solar 
heating system. Somasundaram, M.; Melsa, J.L.; Farris, D.R. (Notre 
Dame Univ., IN (USA). Dept. of Electrical Engineering; Los 
Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG- 
36. 6p. (CONF-781208—2). Dep. NTIS, PC A02/MF AO1. 

From IEEE Midcon on Electronics; Dallas, TX, USA (13 
Dec 1978). 

The results of an optimal control study of a solar heating 
system are presented. The model used was for the National Security 
and Resources Study Center at Los Alamos Scientific Laboratory. 
The study shows that the use of optimal control can significantly 
reduce the requirements for auxiliary energy as compared with 
conventional control systems. 


15703 (LA-UR—78-2861) Economic performance of passive 
solar heating: a preliminary analysis. Roach, F.; Noll, S.; Ben-David, 
S. (Los Alamos Scientific Lab., NM (USA); New Mexico Univ., 
Albuquerque (USA)). 1978. Contract W-7405-ENG-36. Ilp. 
(CONF-781133—4). Dep. NTIS, PC A02/MF AOI. 

From AIAA conference on solar energy; Phoenix, AZ, USA 
(27 Nov 1978). 

As the interest in solar energy applications for residential 
space heating grows, it becomes imperative to evaluate the economic 
performance of alternative designs. For the thermal storage wall two 
types of storage medium—masonry (Trombe) and water are exam- 
ined. In addition a night insulation option is included in the thermal 
storage wall concept, thus giving rise to four alternative passive 
designs. The economic performance of these alternative designs are 
evaluated on a state-by-state basis. Discussion of the methodology 
briefly reviews the architectural design criteria, solar performance 
characteristics, and the incremental solar cost of each solar design. 
Also included is a discussion of conventional energy costs, as well as 
the optimal sizing/feasibility criterion employed in the economic 
performance analysis. Nationwide feasibility results are reviewed for 
each alternative design. In addition to contracting the solar systems 
themselves, the effects of two incentive proposals—the National 
Energy Act (NEA) income tax credits and low interest loads—upon 
each design are examined. Finally, major conclusions are summa- 
rized for each design. 


15704 Heat pumps with low-temperature collectors. Puntus, J. 
Sonnenenergie-Tech.; 3: No. 2, 22-23(Mar-Apr 1978). (In German). 


15705 (N—78-19333) Selected US building industry processes 
and characteristics. a project SAGE report. Barbieri, R.; Schoen, R. 
(Jet Propulsion Lab., Pasadena, CA (USA)). Jan 1978. Contracts 
NAS7-100;NSF PTP-75-03457. 68p. (NASA-CR—155943; JPL- 
PUB—77-48). NTIS PC A04/MF AOl1. 

Selected multifamily processes were examined using a primar- 
ily graphic approach to clarify some of the operational modes into 
which Project SAGE (solar-assisted gas energy) must fit, both as a 
product and a process in the U.S. building industry. What SAGE 
must have or do in order to fit the building industry in the short 
term, that is, the multifamily submarket as it is presently configured, 
is delineated. 


15706 (N—78-19601) Prototype solar heating and cooling sys- 
tems, including potable hot water. Quarterly report, 1 July—9 Novem- 
ber 1977. Bloomquist, D.; Oonk, R.L. (Solaron Corp., Denver, CO 
(USA)). Dec 1977. Contract NAS8-32249. 126p. (NASA-CR— 
150576). NTIS PC A07/MF AOl. 

Progress made in the development, delivery, and support of 
two prototype solar heating and cooling systems including potable 
hot water is reported. The system consists of the following subsys- 
tems: collector, auxiliary heating, potable hot water, storage, con- 
trol, transport, and government-furnished site data acquisition. A 
comparison of the proposed Solaron Heat Pump and Solar Desiccant 
Heating and Cooling Systems, installation drawings, data on the 
Akron House at Akron, Ohio, and other program activities are 
included. 


15707 (N—78-19612) Utilization requirements, A Southern Cali- 
fornia gas company project SAGE report: utilization requirements. 
Barbieri, R.; Schoen, R.; Hirshberg, A.S. (Jet Propulsion Lab., 
Pasadena, CA (USA)). Jan 1978. Contract NAS7-100. 42p. (NASA- 
CR—155948; JPL-PUB—77-49). NTIS PC A03/MF AOI. 

Utilization requirements are given and comparisons made of 
two phase II] SAGE (solar assisted gas energy) installations in 
California: (1) a retrofit installation in an existing apartment building 
in El Toro, and (2) an installation in a new apartment building in 
Upland. Such testing in the field revealed the requirements to be met 
if SAGE-type installations are to become commercially practical on 
a widespread basis in electric and gas energy usage. 


15708 (N—78-20618) The goldstone energy project. Final report. 
Bartos, K.P. (Jet Propulsion Lab.. Pasadena, CA (USA)). 15 Feb 
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1978. Contract NAS7-100. 50p. (NASA-CR—156133; JPL-PUB— 
78-5). NTIS PC A03/MF AOl1. 

The Goldstone Energy Project was established in 1974 to 
investigate ways in which the Goldstone Deep Space Complex in 
California could be made partly or completely energy-sufficient, 
especially through the use of solar- and wind-derived energy re- 
sources. Ways in which energy could be conserved at the Complex 
were also studied. Findings included data on both wind and solar 
energy. Obstacles to demonstrating energy self-sufficiency are: (1) 
operation and maintenance costs of solar energy systems are estimat- 
ed to be much higher than conventional energy systems, (2) initial 
capital costs of present-day meray: | solar collectors are high and 
are compounded by low collector efficiency, and (3) no significant 
market force exists to create the necessary industry to reduce costs 
through mass production and broad open-market competition. 


15709 (PB—279378) Solar radiation considerations in building 
planning and design. Proceedings of a working conference on solar 
effects on building design, April 1975. (National Research Council, 
Washington, DC (USA). Committee on Solar Energy in the Heating 
and Cooling of Buildings). Aug 1976. Contract NSF-C310. 181p. 
NTIS PC A09/MF AOl1. 

This report provides data on various aspects of planning, 
designing, and remodeling buildings to conserve energy. Some 
topics discussed are: effects of window design on human environ- 
ment; measurement of solar irradiance; and cost and effectiveness 
models for building systems alternatives. 


15710 (PB—279485) Solar demonstrations on federal residences-- 
better planning and management control needed. (General Accounting 
Office, Washington, DC (USA). Energy and Minerals Div.). 13 Apr 
1978. 16p. (EMD—78-53). NTIS PC A02/MF AO1. 

The Department of Defense’s management of a residential 
solar demonstration project is reviewed. 


15711 (PB—279612) Energy implementation centers: a method of 
speeding the use of solar energy and other energy conserving technol- 
ogies. Hirshberg, A.S.; Barbieri, R.; Schoen, R.; O’Toole, R.; Davis, 
A. (Environmental Future, Inc., Pasadena, CA (USA)). Dec 1976. 
208p. NTIS PC A10/MF AOl1. 

This report examines the role of Implementation Centers as a 
vehicle for speeding the use of solar energy and energy conserva- 
tion. It covers: (1) A study of previous building industry innovations; 
(2) A brief review of the diffusion of innovation literature, including 
several case studies; (3) Identification of the solar thermal applica- 
tion process and potential problems; and (4) Design of Regional 
Implementation Centers. 


15712 (TID—23297/2) IEA programme to develop and test solar 
heating and cooling systems. Task II: coordination of R and D on solar 
heating and cooling components. Annual progress report. (Agency of 
Industrial Science and Technology, Tokyo (Japan)). Jan 1978. 19p. 
Dep. NTIS, PC A02/MF AO1. 

The objective of this Task is to increase the effectiveness of 
the participating countries’ R and D activities related to the develop- 
ment of cost-effective components for solar heating, cooling and hot 
water supply systems. This objective will be accomplished by (1) 
exchanging information on the details and results of solar system 
component R and D projects, (2) surveying and reviewing the R and 
D = plans of the participating countries, (3) encouraging 
exchange of solar energy research personnel, equipment and materi- 
als, and (4) participating in task meetings. The Operating Agent 
(JAPAN) has distributed a compilation covering 146 component R 
and D projects from eight of the twelve participating countries. 


15713 (TID—28981) Impact of active and passive solar building 
designs on utility peak loads. Feldman, S.L.; Wirtshafter, R.M.; 
Abrash, M.; Carter, C.; Anderson, B.; Sullivan, P.W.; Kohler, J.T.; 
Breese, J. (Clark Univ., Worcester, MA (USA); Total Environmen- 
tal Action, Inc., Harrisville, NH (USA)). 30 Sep 1978. Contract EG- 
77-G-01-4029. 78p. Dep. NTIS, PC A05/MF AO1. 

Portions of document are illegible. 

The primary objective is to perform a systematic evaluation 
to determine an optimum peak mitigating solar building design. The 
optimum configuration of collectors, building characteristics, and 
equipment will be identified for each of three perspectives: the 
owner, the utility, and the rest of the nation. A methodology to 
determine the effect of solar building design parameters on consumer 
and utility economics was developed. A modified version of 
TRNSYS, capable of predicting both active and passive solar build- 
ing performance under peak and average annual utility load condi- 
tions was developed. A computerized financial model was developed 
to determine short and long term costs of conventional and solar 
buildings on the utility and building owner using output from the 
TRNSYS simulations. A conventional building, typical of a single 
family house in the United States was designed. Modifications of the 
wall type, insulation, thermal mass, window area and orientation, 
shading, collector area, and collector-storage ration were specified. 
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Buildings were designed incorporating various combinations of the 
modifications. The costs of the conventional and modified buildings 
were determined. The TRNSYS model and the financial model were 
debugged and sensitivity studies were done to reduce computation 
cost and time, and to determine the parameters having the most 
impact on the building thermal performance and peak load mitiga- 
tion. 


15714 Solar heating system. Hope, H.F.; Hope, S.F. US Patent 
4,121,764. 24 Oct 1978. Filed date 18 Aug 1975. 12p. 

A parapet-like component for a building is disclosed which 
includes an air plenum. The plenum is a multipurpose structure 
which allows for transfer of a predetermined amount of heat from 
the outside into the building. The plenum includes translucent sur- 
faces which allow light to enter the building and concurrently 
provide insulation against loss of heat from within the building 
towards the outside. The parapet-like component can be operated 
reversibly in allowing for cooling of the interior of the building 
when its temperature exceeds that of the outside. The structure is 
highly functional and also is aesthetically pleasing, having the gener- 
al appearance of a mansard. The novel design of the invention allows 
for and incorporates the use of traditional and widely accepted 
building and architectural practices and esthetics. In a preferred 
embodiment, the plenum has an exterior wall of a tinted plastic or 
glass and a clear inside wall of plastic or glass. The structure is 
relatively easy to conform to conventional architectural plans. Con- 
siderable savings in both heating and lighting costs are achievable by 
the system without increase in building construction costs. 


15715 Solar wall performance. Cash, J. (Coll of Technol, 
Dublin, Irel). Int. J. Energy Res.; 2: No. 3, 229-245(Jul-Sep 1978). 

The basic solar wall consists of an opaque inner leaf and a 
transparent outer leaf. According to one-dimensional heat transfer 
theory the thermal behavior of the wall can be described using a 
wall thermal transmittance, a solar gain factor and an environmental 
temperature. Tests on small units at Bolton Street, Dublin during the 
period 3-13 April 1976 support the theory. As well as test results, 
this paper includes radiation measurements made during the period. 
9 refs. 


15716 Use of heat pumps with solar collectors for domestic space 
heating in the united kingdom. Gillett, W.B. (Univ Coll, Cardiff, 
Wales). Appl. Energy; 4: No. 3, 187-197(Jul 1978). 

The performance of air-to-air heat pumps is discussed and it is 
shown that the machines which are commercially available in the 
United Kingdom have higher running costs when used for domestic 
space heating than gas or coal fires. It is technically feasible to 
improve the performance of a heat pump by supplying solar energy 
as a low temperature heat source, but a method developed for 
evaluating the financial advantage of such a scheme showed it to be 
unattractive. It is recommended that more effort should be made to 
improve the coefficient of performance of air source heat pumps for 
domestic space heating in the United Kingdom. 


15717 Reusable solar control film and method of making. Burger, 
T.J. (to Minnesota Mining and Manufacturing Co.). US Patent 
4,095,013. 13 Jun 1978. Filed date 16 May 1977. 10p. 

Solar control film is described which incorporates a cling” 
adhesive layer so that it can be repeatedly applied to and removed 
from a windowpane. The adhesive layer is obtained by coating a 
solvent-soluble vinyl chloride or vinylidene chloride copolymer 
containing a vinyl] stabilizer, a tack-inhibiting polymeric modifier, 
and a plasticizer for vinyl resins. 


15718 Sun screen structure. Ewin, J.C. (to Bell Telephone 
Labs., Inc.). US Patent 4,089,594. 16 May 1978. Filed date 13 Jun 
1977. 6p. 

A sun screen structure is disclosed which consists of a cover- 
ing for external building surfaces that reflect sunlight during summer 
months and admit it during winter months to help stabilize internal 
building temperatures. The covering consists of a planar array of 
short focal length optical lenses. A pattern of light-reflective and 
light-transmissive surfaces is located at the focal plane of each lens in 
the array. The lenses project the rays of the sun onto the reflective 
or transmissive surfaces, depending on the angle of elevation of the 
rays with respect to the horizon. The reflective surfaces are located 
so that the rays are reflected away from the building during the 
summer months. The transmissive surfaces are located so that the 
rays _ transmitted towards the building interior during the winter 
months. 


15719 Solar house in the Spessart. Hot water preparation, floor 
and swimming bath heating. Herold, L.; Boelle, T. Sonnenenergie.; 3: 
No. 3, 37(May-Jun 1978). (In German). 

The solar plant described supplies some of the energy re- 
quired for floor heating, water heating, and swimming pool heating. 
The collector has a surface of 18 m* 3800 | heating fuel oil have 
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been saved in one year’s operation. There is a water tank of 450 1. 
The cost of the plant amounted to about 16,000 DM. 


15720 Energy roof. Pittinger, A.L. US Patent 4,082,080. 4 Apr 
1978. Filed date i3 Aug 1976. 10p. 

A heating and cooling system utilizing solar radiation as an 
energy source and a fluid body as a storage medium is described. A 
fluid body is distributed over the roof area of a dwelling or other 
structure with provision for controlling the absorption, storage and 
delivery of thermal energy to regulate the temperature in the en- 
closed areas of the structure. 


15721 Solar technology and the gas heat pump. Urbanek, A. 
Sonnenenergie.; 3: No. 2, 15-16(Mar-Apr 1978). (In German). 

A bivalent energy supply system for a school and sports 
center is reported on. The system started operation in 1977. The 
project concerns a solar plant which is combined with a gas heat 
pump. The excess heat of the solar plant is used in the forward flow 
of the heat pump. The solar plant, which has a collector surface of 
some 250 m?%, is used mainly for water heating, while the heat pump 
is used to heat the building. The report gives the technical data of 
the solar plant and the heat pumps as well as the names of the 
constructing firms. Finally, the problem of heat recovery is dis- 
cussed. 


15722 Air-water heat pump in Wiesbaden. Urbanek, A. Mittei- 
lungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 2, 24-27(Mar 1978). (In 
German). 

A private solar experimental house is reported on. An old 
dwelling was equipped with a solar plant and an air-water heat 
pump. For more than a year the operation of both plants was 
observed by taking measurements. The result so far is not optimal, 
but existing defects could be determined. It is expected that future 
customers can be offerd an improved plant. 


15723 Home power generation. Capital (Hamburg); 17: No. 2, 
93-96(Feb 1978). (In German). 

Far better than Government intervention and measures for 
energy saving is another method, where the consumer is also in- 
duced to practice energy economy. Instead of limitation by high 
prices, better use of energy is recommended to the householder. A 
new system is being worked out at present, which will make heating 
and hot water supply cheaper without restricting the value of the 
property. This includes collectors for using solar energy, heat pumps 
and heat recovery plant. 


15724 Pilot projects to make use of solar energy in the Arab 
world. Dreyer, J. Dornier-Post (Engl. Ed.); No. 1, 28-30(1978). (In 
German). 

Making use of solar energy offers the chance of solving future 
energy problems particularly in developing countries. The supply of 
water pumps, desalination plants, cooling houses and electricity 
generators for small communities are important. 3 projects are 
described which are being carried out by the Dornier company in 
the Arab countries: 1. Solar desalination, 2. Solar cooling, 3. Solar 
small power plant. 


15725 Solar-assisted heat pump system for heating and cooling 


residences. Tleimat, B.W.; Howe, E.D 
Sol. Energy; 21: No. 1, 45-54(1978). 

It is proposed that heating and cooling of the all-electric 
residence unit be accomplished by using a solar-assisted heat-pump 
system. The proposed system makes use of a conventional air- 
conditioning unit which would be modified by fitting controls to 
reverse the flow of refrigerant for the heating mode and by changing 
the outdoor heat exchanger from refrigerant-to-air to refrigerant-to- 
water. Calculations were made for an existing residence unit for 
which the total energy input is known and to which the proposed 
solar-assisted heat-pump system is applied. An estimated cost of 
equipment and of its operation is compared with the cost of owning 
and operating fuel and electrically heated systems. The effect of a 
two-phase expander to replace the expansion valve in the refrigerant 
circuit has been theoretically investigated. It shows a significant 
energy saving. 


. (Univ of Calif, Berkeley). 


15726 Solar-geothermal heat system. Henderson, R.A. US 
Patent 4,062,489. 13 Dec 1977. Filed date 21 Apr 1976. 8p. 

A heating system is described that includes a solar collector 
assembly that is fluidly connected by inlet and return conduits to 
separate chambers in a heat transfer tank located in the building. A 
heat pump furnace unit having an evaporation-condensor coil locat- 
ed in the heat transfer tank so that as the liquid flows in the tank 
from one chamber to the other it flows in heat transfer relationship 
to the coil. The heat pump furnace unit located outside of the tank 
supplies heat to the building heating system of vertically elongated 
ground heat exchangers extended into the earth and connected by 
conduits so that there is provided a liquid flow path from one of the 
tank chambers through the ground heat exchangers, and then back 
to the other chamber. Pumps are provided in the above conduits for 
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pumping the liquid between the tank and the solar collector assem- 
bly, and the tank and the ground heat exchangers. 


15727 Solar furnace heating system. Wilson, M.A. US Patent 
4,061,129. 6 Dec 1977. Filed date 13 Sep 1976. 10p. 

A solar furnace heating system is disclosed which is charac- 
terized by novel rotary vane-type heat collector elements arranged 
in a heat collecting chamber beneath the generally vertical transpar- 
ent wall of a housing. The fluid to be heated crosses the heat 
collecting chamber in heat-transfer relationship with the rotary heat 
collector elements, and then to a heat storage chamber contained in 
the bottom portion of the housing. After the temperature of the fluid 
in the heat storage chamber reaches a given value, heated fluid from 
the heat storage chamber may be conveyed, upon demand, to the 
enclosure to be heated. The heat collector elements are mounted for 
free rotation in the housing by the fluid that is conveyed through the 
heat collecting chamber. Means are provided for rotatably driving 
the heat collector elements in the synchronism. 


15728 Heat transfer system particularly applicable to solar heat- 
ing installations. Bohanon, H.R. (to Acme Engineering and Manu- 
facturing Corp.). US Patent 4,061,131. 6 Dec 1977. Filed date 24 
Nov 1975. 6p. 

A heat transfer system is described which is applicable to 
solar heating installations. It consists of an evaporator located near 
the heat source which may be a solar heat collector panel and a 
condenser that is located at an elevation lower than that of the 
evaporator, and which may function to heat hot water for storage. 
The source heat is transferred to a volatile fluid within the evapora- 
tor that absorbs the heat with an increase in temperature and a 
change of state from liquid to vapor. The vapor is conveyed to the 
condenser wherein the fluid liberates its latent heat while changing 
from vapor to liquid phase. The condensed liquid drains from the 
condenser to a trap which may be used to regulate the flow of liquid 
through a check valve and further piping to a transfer tank located 
above the evaporator. The fluid in the transfer tank is maintained at 
a lower temperature than that of the evaporator. A dual level 
control system is employed within the transfer tank. The system is 
hermetically closed containing only the liquid and vapor of the 
selected volatile fluid. 


15729 Solar heating control system. Rapp, F. Jr.; Barron, J.M. 
(to DIY-Sol, Inc.). US Patent 4,060,195. 29 Nov 1977. Filed date 26 
Jul 1976. 6p. 

A control circuit for a solar heating system has a solar 
collector, a heating load and a heat transfer control unit. It includes 
a collector valve for controlling the flow of heating fluid to and 
from the solar collector; a load valve for controlling the flow of 
heating fluid to and from the heating load; a heating pump for 
moving the heating fluid; a heat exchanger; and a storage pump for 
circulating a storage fluid from a storage tank through the heat 
exchanger and a control system. 


15730 Construction and profitableness of solar auxiliary devices 
in existing heating systems. Pt. 2. Krinninger, H. (Fachhochschule 
Muenchen (Germany, F.R.). Fachbereich Versorgungstechnik). 
Sanit. - Heizungstech.; 42: No. 11, 905-910(Nov 1977). (In German). 

Continuation of article in Sanit.- Heizungstech., Oct 1977 v. 
42(10) p. 805-809. 

The possible use of solar energy for industrial water prepara- 
tion and room heating saving fuel up to 50% has been successfully 
tested in a series of new systems. The inclusion of solar auxiliary 
devices in existing heating systems is a different matter. How present 
heating systems may be equipped with solar auxiliary devices and 
how economical this auxiliary equipment is, is investigated. Part 1 
dealt with fundamentals for calculation, part 2 deals with systems 
tested. 


15731 Solar heating system. Costello, F.A.; Manniso, J.L.; Di- 
Pinto, A.J.; Smith, G.W. US Patent 4,055,163. 25 Oct 1977. Filed 
date 16 Apr 1975. 6p. 

A heating system consists of a solar heating panel, black fluid, 
and structure for circulating the black fluid through heating panel. 
Panel includes enclosure having light-transmitting upper surface, and 
light-transmitting conduit arranged in serpentine fashion within the 
enclosure. Reflective surface is positioned under conduit arrange- 
ment. Black fluid circulating through conduit arrangement absorbs 
solar energy. In non-use black fluid is drained from conduit arrange- 
ment whereby reflective surface functions to reflect rays of sun 
away from heating panel. 


15732 Building structure for solar energy recovery and utiliza- 
tion. Johnson, A.F. US Patent 4,054,246. 18 Oct 1977. Filed date 18 
Nov 1976. 14p. 

A double-walled structure utilizes air as the heat transfer 
medium between solar-heated outer walls and either the interior 
space or heat storage means beneath the structure. A load-bearing 
layer of gravel supporting the floor and subterranean gravel pits 
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form the heat storage means. In summer, during the day, solar- 

air gives up heat to the storage means. At night, heat is 
radiated to the atmosphere and thus-cooled air is used for daytime 
cooling by storage either in the gravel pits or the gravel layer 
supporting the building floor. In winter, air is heated in the storage 
means for interior circulation and, when available during daylight 
hours, solar-heated air may be used directly or temporarily stored 
for nighttime use. Cold can also be stored during winter months in 
separate storage means for additional summer cooling capacity. 


15733 Construction and profitableness of solar auxiliary devices 
in existing heating systems. Pt. 1. Krinninger, H. (Fachhochschule 
Muenchen (Germany, F.R.). Fachbereich Versorgungstechnik). 
Sanit. - Heizungstech.; 42: No. 10, 805-809(Oct 1977). (In German). 

The possible use of solar energy for industrial water prepara- 
tion and room heating with resulting fuel saving of up to 50% has 
already been successfully tested in a series of new systems. The 
inclusion of solar auxiliary devices in existing heating systems is a 
different matter. How present heating systems can be equipped with 
solar auxiliary devices and how economical such devices are, is 
investigated. 


15734 Supplemental heat and heat transfer subsystems for solar 
air conditioning systems. Awalt, T.Y. Jr. US Patent 4,050,26. 27 Sep 
1977. Filed date 18 Apr 1975. 10p. 

Heat storage and/or cold storage are essential in air condi- 
tioning systems depending upon weather-sensitive energy sources 
such as solar heat, including sun and wind. Sufficient supplemental 
heating sub-systems are also desirable if not essential. Liquid heat 
storage is the preferred method of storing. A supplemental heating 
and dual function heat transfer sub-system for a solar heating system 
which employs a liquid heat storage medium and a heat storage unit 
is described. The sub-system includes a heating unit having a com- 
bustion area, a direct heat transfer means for transferring the heat 
from the combustion area to the liquid heat storage medium, and a 
second regulated direct heat transfer means between the liquid heat 
storage medium and the living space. If there is combustion in the 
combustion area, the heat storage medium may be heated or the 
living space may be heated or both. If there is no combustion in the 
combustion area, the heat from the heat storage unit may be radiated 
or distributed to the living space through the heating unit. 


15735 Solar energy collection system. Huse, H. (to Atlantic 
gray Inc.). US Patent 4,050,445. 27 Sep 1977. Filed date 23 Jul 
1976. 8p. 

A system is described for collecting solar energy in the form 
of heat in liquid at low temperature, raising the temperature by 
vapor compressor, and by heat transfer means storing the heat 
energy at a temperature which is higher than the temperature 
originally obtained from the solar heat collector. 


15736 Solar energy device and system. Peck, J.F.; Hodges, C.N. 
(to Univ. Patents, Inc.). US Patent 4,050,443. 27 Sep 1977. Filed date 
27 Jun 1975. 4p. 

A system constitutes a see-through portion of an enclosure, 
such as a wall or window portion of a building, collects heat from 
solar radiation and transfer it to a utilization location. There is a 
light-transmissive exterior and a light-transmissive interior wall 
member. One heat-absorbing member is mounted in the space be- 
tween the exterior and interior wall members. Fluid means, prefer- 
ably air, occupies the remaining space between the inner and outer 
wall members. The fluid means receives heat energy from the heat 
absorbing member. Means are provided for recirculating the fluid 
between the utilization location and the space between the inner and 
outer wall members. 


15737 Solar energy utilisation in buildings. Urbanek, A. Bau- 
meister; 74: No. 7, 654-656(Jul 1977). (In German). 

The article gives a survey of solar energy utilisation in West 
Germany. On the basis of the West German energy balance, the 
utilisation of solar energy for water heating, swimming-pool heating 
and the heating of buildings is described, including system combina- 
tions. Finally, problems of architecture and law are mentioned. 


15738 Junkers ‘Tritherm’ concept. Sonnenenergie-Tech.; 3: No. 
10, 15-17(1977). (In German and English). 

A plant of a solar heating system is described which can 
utilize by means of heat pump and latent storage unit the low heat of 
the winter months. Experience with the new heating system in a 
demonstration house in Wernau is reported on. 


15739 System circuits for solar devices. Krinninger, H. Tech. 
Bau; 8: No. 6, 577-588(1977). (In German). 

Examples are discussed in the article as to how one can 
connect a solar system to an existing heating system which serves as 
house and warm water heating. The supply of swimming pools is 
also discussed. Finally, the question of additionally using a heat 
pump is discussed. 
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15740 Energy supply to buildings with the aid of heat pumps and 
solar collectors. Schroeter, A. Detail; No. 2, 123-126(1977). (In 
German). 

Basic information for architects on the utilisation of solar 
energy stored in ground, water, and air with the aid of heat pumps 
under the aspect of energy conservation and a reduction of environ- 
mental pollution. Heat recovery in air conditioning units according 
to the heat pump principle. Layout and functioning of solar collec- 
tors for the direct utilisation of solar heat. Effects on architecture 
and town planning. Hints for expert guidance of builder-owners. 


15741 Industry forecasts rapid progress of solar heating. R.A.S.; 
32: No. 11, 829-830(1977). (In German). 

State of the art, economy, and development trends in solar 
energy utilisation in Germany. Explanations on the occasion of the 
lst German solar forum held in Hamburg in September 1977. Struc- 
ture of producers. Investigations and conceptions for long-term 
storage equipment, solar hydrogen generation in deserts, hydrogen 
transport by ship and pipeline. 


15742 Wettringen solar house. IKZ Fachz. Sanit.-Heiz.-Klima; 
32: No. 24, 80-81(1977). (In German). 

The solar energy system of a one-family house is described. 
With a collector surface of 30 m?, it is used for space heating and 
service water heating. The collectors heat a 3000 | tank. Heating 
plates are used for space heating. When a certain storage tempera- 
ture has been reached, the whole heating system is switched to solar 
energy utilisation. If the storage temperature is not high enough, the 
oil heating is automatically switched on again. The collector circuit 
is filled with a synthetic heat carrier oil. 


15743 Energy and room climate - points of approach for a future 
architecture. Schaefer, U. Bauen Wohnen; 32: No. 7/8, 249-251(1977). 
(In German). 

Outline of the points of approach for a new architecture 
which are determined by the influencing factors energy and room 
climate. A survey of the developments so far shows that man’s desire 
for an ecological adaptation to his environment stems from the desire 
for a more natural way of life. The author describes the properties of 
solar radiation, i.e. composition, conversion into heat and utilisation 
of this heat, the greenhouse effect, and the influence of the construc- 
tion materials used. 


15744 Energy and room climate - points of approach for a future 
architecture. Schaefer, U. Bauen Wohnen; 32: No. 7/8, 253-255(1977). 
(In German). 

A view on solar energy utilisation from the point of view of 
the building biologist who is in favour of solar energy utilisation but 
has misgivings against a utilisation on the basis of the present heating 
systems is given special attention is paid to the biological effects of 
the climate and to the different effects of flow and radiant heat. The 
air is considered as an ideal heat carrier for space heating. In general, 
there are misgivings against pipelines, water tanks and solar collec- 
tors due to their influence on the electric field of the rooms. They 
should be located outside the buildings. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 15730, 15733 


15745 (UCID—17612(Rev.1)) Inflated cylindrical solar concen- 
trator for producing industrial process heat. Gerich, J.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 19 Dec 1977. 
Contract W-7405-ENG-48. 24p. Dep. NTIS, PC A03/MF AO0Ol1. 

The use of industrial process heat below 170°C accounts for 
5% of this country’s total energy consumption. A concentrating 
solar collector to produce hot water and steam in this temperature 
range is under development. The collector structure consists mainly 
of an inflated thin-film plastic cylinder that is clear on the upper 
portion and is an aluminized reflector on the lower portion. The 
reflector concentrates sunlight on a receiver tube which is jacketed 
with a heat transfer suppressing, thin-film plastic cylinder. Because 
of its simplicity, it is believed this collector will be cost-effective 
relative to fossil fuels such as oil at $15/bbl. Computer codes were 
written to analyze the optical and thermal properties of this collec- 
tor. Results indicate that weekly tilting of the collector provides 
over 90% of the energy available from continuous tracking. A 
selective surface on the receiver tube (a = 0.92, epsilon = 0.20) 
increases the useful energy gain by more than a factor of five at 
170°C. The stagnation temperature at the outer receiver tube surface 
is calculated to be below 350°C. Combining calculated optical and 
thermal efficiencies gives an overall collector efficiency of 20% for 
170°C operation. This figure is based on an aperture of the full 
diameter times the length, and on beam radiation. The first experi- 
mental collectors are being constructed to verify our computer code 
studies. These units are 4 m long with an outer diameter of 1 m. 
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15746 Simple solar technology for agriculture. Schulz, H. Son- 
nenenergie.; 3: No. 1, 10-17(Jan-Feb 1978). (In German). 

The article summarizes papers read by the author on differnt 
occasions. The problems of solar energy utilization in agriculture are 
suveyed. Air-drying of grain and hay is dealt with as well as solar 
energy utilization for water heating. Ways to build a solar collector 
yourself are pointed out, and firms are mentioned from whom the 
necessary material can be obtained. The article closes on a short 
survey of the best solar collectors and of the possibility of wind 
energy utilisation. 


15747 Solar powered method and apparatus for venting gaseous 
material from an enclosed space to atmosphere. Nickerson, M.H.; 
Rinker, W.R. (to B.F. Goodrich Co.). US Patent 4,051,769. 4 Oct 
1977. Filed date 27 Aug 1975. 6p. 

Apparatus and method are described for venting moisture 
from the interior of an enclosed space to the atmosphere while 
restricting the flow of ambient moisture back into the enclosed 
space. A chamber is provided in fluid communication with the 
substantially enclosed space. Absorbing solar energy for heating the 
interior of the chamber is provided by sunlight. A pressure sensitive 
valve vents moisture, liquid or other fluids from the chamber to 
atmosphere and blocks flow between the chamber and the enclosed 
space. 


WATER HEATING 


REFER ALSO TO CITATION(S) 15691, 15692, 15695, 15696, 
15699, 15700, 15704, 15705, 15707, 15712, 15719, 15721, 15737, 
15739, 15742, 15746, 15784, 15791, 15796, 15817, 15824, 15826, 
15833, 15843, 15845 


15748 (DOE/NASA/CR—150842) LARGO hot water system 
long range thermal performance test report. Addendum. (Wyle Labs., 
Huntsville, AL (USA)). Nov 1978. Contract EX-76-A-29-1037. 19p. 
Dep. NTIS, PC A02/MF AO1. 

The test procedure used and the test results obtained during 
the long range thermal performance tests of the LARGO Solar Hot 
Water System under natural environmental conditions are presented. 
Objectives of these tests were to determine the amount of energy 
collected, the amount of power required for system operation, 
system efficiency temperature distribution and system performance 
degradation. 


15749 (DOE/NASA/CR—150854) Prototype solar heated hot 
water systems and double-walled heat exchangers. Progress report. 
(Elcam, Inc., Santa Barbara, CA (USA)). Oct 1978. Contract EX-76- 
A-29-1037. 1lp. Dep. NTIS, PC A02/MF AO1. 

A collection of quarterly and monthly reports from Elcam, 
Inc., covering progress made from January 1, 1978, through Septem- 
ber 30, 1978, is presented. Elcam, is developing two solar-heated hot 
water prototype systems and two heat exchangers. This effort con- 
sists of development, manufacture, installation, maintenance, prob- 
lem resolution, and system evaluation. 


15750 (EPRI-ER—795) Low-cost performance monitoring 
system for solar water heaters. Cummings, R.D.; Peck, D.J.; Hall, 
W.J. (Daystar Corp., Burlington, MA (USA)). Jul 1978. Sip. Dep. 
NTIS, PC A04/MF AOl1. 

A need to monitor on-site performance of solar-domestic 
water heaters has been universally identified throughout the solar 
industry. A low cost method for accomplishing this objective is 
described. This system utilizes a moderate amount of basic instru- 
mentation for data acquisition and a manual data reduction tech- 
nique. Comparative testing of the method using two separate con- 
figurations of commonly available instruments is reported. Results 
and observations noted in these tests are discussed in detail. Descrip- 
tions of the instrumentation and its installation and the equations 
applied in the data analyses are also included. 


15751 (N—78-19613) Public policy issues. A Southern California 
gas company project SAGE report. Barbieri, R.; Hirsberg, A.S. (Jet 
Propulsion Lab., Pasadena, CA (USA)). Jan 1978. Contract NAS7- 
100. 24p. (NASA-CR—155945; JPL-PUB—77-47). NTIS PC A02/ 
MF AOI. 

The use of solar energy to stretch our supplies of fossil fuels 
was investigated. Project SAGE (semi-automated ground environ- 
ment) addresses itself to one application of this goal, solar assistance 
in central water heating systems for multifamily projects. Public 
policy issues that affect the rate of adoption of solar energy systems 
were investigated and policy actions were offered to accelerate the 
adoption of SAGE and other solar energy systems. 


15752 Solar heating system. Hapgood, W.H. (to Raytheon Co.). 
US Patent 4,122,830. 31 Oct 1978. Filed date 27 Sep 1976. 6p. 

A system is disclosed utilizing solar energy collectors for 
heating water, which system embodies a piping circuit whereby 
water from a storage or supply tank is pumped in a continual upward 
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path through the collectors to a peak elevation and thence 

sized return piping so as to return with any entrapped air to 
storage area, with the return piping being vented adjacent to the 
storage area to allow escape of such entrapped air to the storage 
area, with the return piping being vented adjacent to the storage area 
to allow escape of such entrapped air while the water is circulating 
through the system and to allow influx of air to replace water in the 
collectors when the pump is not operating. 


15753 Solar heater unit. Nicewonger, D.H. US Patent 
4,084,575. 18 Apr 1978. Filed date 13 Sep 1976. 4p. 

A solar heating unit employs plural cells each comprising 
sloping side walls with a first side wall having a sun facing relation- 
ship in the morning hours and a second side wall having a sun facing 
relationship in the afternoon hours. The first and second walls are 
inclined from the horizontal to a degree determined by the latitude 
of the unit. 


15754 Solar water heater of natural circulation type. Ishibashi, T. 
(to Yazaki Sogyo Kabushiki Kaisha). US Patent 4,084,578. 18 Apr 
1978. Priority date 24 Mar 1975, Japan. 8p. 

A solar water heater is described of natural circulation type 
provided with a reflector for improving the heat collecting efficien- 
cy of a heat collector especially in the winter season. The reflector is 
disposed to satisfy two essential conditions. The first essential condi- 
tion provides that solar radiation reflected from the reflecting sur- 
face of the reflector be substantially entirely directed toward the 
heat collecting surface of the heat collector at the southing time of 
the winter solstice, while the second essential condition provides 
that solar radiation incident upon the heat collecting surface of the 
heat collector be not excessively interrupted by the reflector at the 
southing time of the summer solstice. 


15755 Portable ligh-weight solar heater. McColgan, J.M.; 
O'Brien, P.F. US Patent 4,082,081. 4 Apr 1978. Filed date 18 Dec 
1975. 6p. 

A unique and extremely practical solar heater is described 
which is particularly suited to the heating of swimming pools. An 
extremely light-weight flexible unit of essentially all plastics con- 
struction floats upon the surface of the pool and is easily removed. It 
functions dually as a flat plate collector by virtue of water circulat- 
ing through it during sunlight hours, and as an efficient insulator and 
vapor barrier for the pool surface. A number of such units are 
generally employed to cover most of the surface of a swimming 
pool, and are covered by a relatively thin plastic overcover. 


15756 Numerical study on solar energy utilisation for water 
heating on the basis of a test reference year for Berlin. Brunk, M.F. 
(Technische Univ. Berlin (Germany, F.R.). Hermann-Rietschel-In- 
stitut fuer Heizungs- und Klimatechnik). HLH, Z. Heiz., Lueftung, 
Klim., Haustech.; 29: No. 4, 147-152(Apr 1978). (In German). 

A mathematical model for a solar service water storage unit 
with forced circulation is investigated where per hour values of the 
climatic data of a test reference year for Berlin are used. For the 
consumer side, measured per hour values were used as load function. 
The investigation is based on a double-glazed, non-selective flat plate 
collector. 


15757 Solar heating unit. Bourdon, L.; Burley, R.K.; Kennedy, 
C.F. US Patent 4,068,653. 17 Jan 1978. Filed date 1 Mar 1976. 10p. 
An apparatus for collecting the heat from solar energ by phe 
in heating applications such as swimming pools consists of 
having three separately movable structures, each rotating i 
dently to provide a maximum amount of rotation in a relatively 
compact area. The apparatus is constructed of carriers and 
mounted on vertical legs or posts which are supported on a movable 
base. A main frame is supported on axles attached to the vertical 
legs. A pair of smaller frames are supported on each end of the main 
carriage. The two frames have a plurality of conduits or 47 for 
circulating a fluid each at the focal point of a magnifying lens 
collect the heat energy of the sun. These frames are maintained 
parallel to each other and perpendicular to the sun. A pair of 
photocells detect the direction of the sun's rays and cause the main 
carriage to rotate whenever the illumination from the sun is greater 
on one photocell than the other. A third photocell energizes the 
system causing the system to seek and track the sun during the day 
and to turn the system off in the evening when the sun's rays fall 
below the predeterminec minimum and return the structure to the 
morning position ready for sunrise. 


15758 Solar heater. Gruettner, H. US Patent 4,063,547. 20 Dec 
1977. Filed date 16 Dec 1975. 8p. 

A solar water heater includes a corrugated radiant-heat ab- 
sorbing panel, a liquid-delivery manifold-pipe along the upper end of 
the panel and discharge apertures, and a slotted envelope-protector 
and liquid-discharge pipe. The upper manifold-pipe, the lower 
liquid-discharge pipe, and the corrugated panel are enveloped by 
and sealed within a flexible envelope formed of pliable weather- 
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resistant plastic sheeting. The top panel of the envelope is highly 
transparent. 


15759 Solar collector thermostat. Hapgood, W.H. (to Raytheon 
Co.). US Patent 4,063,545. 20 Dec 1977. Filed date 1 Nov 1976. 6p. 

A solar energy collector consists of a solar energy-absorbing 
panel in a thermally conductive relation to fluid conduits. Fluid is 
controlled by an electrically controlled pump. A thermostat to 
detect panel temperature unaffected by the temperature of the fluid 
controls activation of the pump in response to variations in tempera- 
ture. 


15760 Method for the controlled heating of a liquid reservoir, and 
reservoir system for carrying out the method. Birnbreier, H. (to 
Brown, Boveri and Cie AG). US Patent 4,062,349. 13 Dec 1977. 
Priority date 26 Apr 1975, German, Federal Republic of (F.R. 
Germany). 8p. 

A method for controlled heating of a liquid reservoir by a 
heat source of varying temperature is described. The heat from the 
heat source is fed through a heat carrier circuit to the reservoir into 
a region of a heating zone which extends over part of the height of 
the reservoir and through which the heat carrier flows from the top 
to the bottom. When heated, stored liquid is withdrawn from the 
reservoir, colder liquid flows after it into the lower part of the 
reservoir. 


15761 Control valve means particularly adapted for swimming 
pool heater installations embodying a solar heater. Ashton, L.; Block, 
L. US Patent 4,061,132. 6 Dec 1977. Filed date 25 Jun 1976. 6p. 

A five-way valve is described embodying a cylindrical body 
with valve seats and cooperating valve discs operable by a stem and 
having associated inlet and outlet ports. The stem is actuatable by 
pistons. The pistons are driven by pressure under the control of 
three-way valves. The valve structure is adaptable for use in a 
swimming pool heating system having a primary pool heater and 
also a solar heater. The water is circulated by a pump through a 
filter. The three-way valves are controlled in response to a thermo- 
stat. The three-way valves respond to water pressure differential as 
between the upstream and downstream sides of the pump in the 
system. 


15762 Device for utilizing the heat energy of solar radiation. 
Grundmann, E.; Heitland, H.; Kroll, R. (to Volkswagenwerk AG). 
US Patent 4,059,095. 22 Nov 1977. Priority date 9 Apr 1975, 
German, Federal Republic of (F.R. Germany). 10p. 

A device for producing usable heat from solar radiation 
consists of a carrier which is in heat conductive contact with a 
flowable heat carrier medium in a flexible conduit structure which 
has an inlet and an outlet and is on a surface of the carrier. The 
carrier is formed of a flexible material whereby the device including 
the conduit and the carrier is coilable into a roll. 


OTHER 
REFER ALSO TO CITATION(S) 15684, 15724, 15872, 16962 


15763 Solar power system. Schoenfelder, J.L. (to Hansen, Lind, 
eo US Patent 4,103,493. 1 Aug 1978. Filed date 6 Mar 1975. 
p- 

A method and apparatus are disclosed for use of solar energy. 
The method and apparatus have the advantage and benefit of provid- 
ing for use of all collected solar energy, whether or not there is an 
immediate need in the home for heating. Solar energy is also used for 
cooling a home or existing building structure via utilization of a heat 
pump system. The apparatus comprises in combination a direct boil 
solar collector which boils a refrigerant therein, a Rankine cycle 
engine for converting heat energy transferred to said refrigerant to 
kinetic energy, a generator, a heat pump system, and means connect- 
ed to the Rankine cycle to selectively transfer said kinetic energy 
from the Rankine engine to the generator or the heat pump. Excess 
energy not utilized for heating or cooling the home system is 
returned to a utility power grid for a credit for the homeowner and 
immediate redistribution by the utility to other users. 


15764 Solar powered absorption refrigeration system. Albertson, 
C.E. (to Borg-Warner Corp.). US Patent 4,100,756. 18 Jul 1978. 
Filed date 29 Dec 1976. 4p. 

An absorption refrigeration system utilizes a solar collector in 
the heat input circuit. 


15765 Solar assisted dryer apparatus and method. Mullin, J.V.; 
Sauer, W.E. (to Proctor and Schwartz, Inc.). US Patent 4,099,338. 
11 Jul 1978. Filed date 10 Nov 1976. 6p. 

Drying apparatus and process are shown featuring a fresh gas 
flow warmed for obtaining a low temperature rise in comparatively 
large volume by solar heat collection, then further heated and passed 
into drying relationship with the material to be dried. 
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15766 Solar Vv device. Martin, C.S. US Patent 
4,096,698. 27 Jun 1978. Filed date 14 Jan 1977. 8p. 

A preferred embodiment of the present invention is an energy 
converting device adapted to be utilized for the generation of 
electricity. The energy converting device of the present invention 
comprises a solar heat collecting main structure positioned generally 
over a subterranean well. Air which has been channeled to the base 
of said well is initially heated and caused to rise. Additional thermal 
energy is added to said air by solar energy collected by said main 
structure. Disposed about an uppermost end of said solar collecting 
main structure is a windmill assembly which is rotatively driven by 
rising channeled air passing through the solar collecting main struc- 
ture. An electrical generator is operatively connected to the wind- 
mill assembly and driven thereby such that electricity is generated as 
the windmill assembly is driven. 


15767 Solar gravity engine. Morey, R.E. US Patent 4,095,429. 
20 Jun 1978. Filed date 5 May 1977. 12p. 

A solar or thermal gravity engine includes a conduit extend- 
ing substantially vertically from ground level upward into the atmos- 
phere including a plurality of valves in the walls of the conduit at 
various heights from the bottom. Each valve is capable of opening to 
allow fluid flow communication between the vertical conduit and a 
liquid return conduit which extends downward and may include 
precipitation enhancement means such as grids or fins to allow water 
vapor or other liquid vapor which has evaporated in the evaporating 
area to condense when the associated valve is opened that the liquid 
will pass downwardly through the associated liquid return conduit 
to be gathered as a vertical column of liquid in an accumulating 
chamber above a liquid driven power generating means such as a 
turbine. After driving the turbine the downwardly moving liquid 
may be collected in a return chamber for passage to the evaporation 
area for repetition of the cycle. A by-pass line is included to allow 
passage of fluid directly from the accumulation chamber to the 
return chamber without ge adjacent the fluid driven turbine. A 
controller is included which is responsive to the pressure and tem- 
perature. 


15768 Method and apparatus for converting radiant solar energy 
into mechanical energy. Posnansky, M. US Patent 4,089,174. 16 May 
1978. Priority date 181 Mar 1974, Switzerland. 6p. 

In a heat engine having an expansion chamber, sunrays fo- 
cused by means of a reflector are conveyed, for converting solar 
energy into mechanical energy, through a window permeable to 
sunrays into the expansion chamber of the heat engine, there to be 
absorbed by a heat-transfer medium contained in the expansion 
chamber, whereby the medium expands or evaporates and drives the 
engine. 


15769 Solar cooker. Fischer, L. US Patent 4,083,357. 11 Apr 
1978. Filed date 19 Aug 1976. 4p. 

A solar heating device for the cooking of food is described 
consisting of a parabolic trough reflector and having support legs 
attached at the approximate center of gravity of the reflector and 
oven assembly. The reflector longitudinal supports serving to hold a 
cooking oven consisting of a bottom of transparent plastic and a 
detachable top made of insulation and lined inside with a reflective 
material. The items to be cooked are supported inside the oven by 
means of a skewer or a skewer supported pan. The reflector assem- 
bly also has an aiming device mounted on its perpendicular support 
to assure reflector focus by means of shadows. 


15770 Portable solar oven and grill. Rodgers, J. (to Raymond 
Lee Organization, Inc.). US Patent 4,082,079. 4 Apr 1978. Filed date 
23 Feb 1976. 2p. 

A portable oven and grill heated by solar energy is described 
which is fabricated of lightweight materials. The oven box is formed 
of a shaped open diagonal box, the walls of which are heat insula- 
tors, finished on their inner surfaces with a black matte surface to 
absorb radiated heat. Vanes formed of insulated panels coated on 
their upper sides with aluminum foil to reflect radiation are mounted 
along the top of each edge of the oven box and oriented at an obtuse 
angle to the vertical inner walls of the oven box. A glass panel is 
mounted across the open face of the oven box, which is inclined at 
an angle to horizontal bottom base wall of the oven, to retain the 
heat inside the oven compartment. A slidable metal grill plate is 
mounted to the inner bottom base wall so as to slide part ways out of 
the rear side of the oven wall while remaining in contact with an 
aluminum plate loosely mounted to the inner base bottom wall so as 
to - heated, for grilling purposes, when so extended out of the side 
wall. 


15771 Solar actuated siphon drain. Nickerson, M.H. (to B.F. 
Goodrich Co.). US Patent 4,059,126. 22 Nov 1977. Filed date 16 
Aug 1976. 6p. 

An enclosed container has a chamber in which a gaseous fluid 
is heated by solar radiation and a valve permits some of the fluid to 
be ejected as it expands during heating. The remaining fluid is then 
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cooled by clouds blocking the sun or during the night and a 
subatmospheric pressure is developed in the chamber. Through a 
second valve in the container this negative pressure is communicated 
to a siphon having an inlet immersed in liquid at an upper level and 
an outlet closed by a third valve at a lower level. The subatmos- 
pheric pressure causes the siphon to be filled with liquid and the 
weight of the liquid opens the third valve at the outlet causing the 
siphon to operate. The second valve prevents the loss of subatmos- 
pheric pressure in the siphon. The siphon may be used to automati- 
cally drain water from areas such as flat roofs of buildings. 


15772 High torque solar motor. Matovich, M.J. Jr. US Patent 
4,055,956. 1 Nov 1977. Filed date 8 Nov 1976. 10p. 

A frame is described which has two or more thin elongate 
vanes mounted. A shaft is provided for supporting the frame for 
rotation so that each of the two opposite surfaces of the vanes is 
sequentially exposed to heat energy from the sun. One surface is an 
absorptive surface, which effects heating and expansion of the vane. 
The other surface is reflective surface, exposure of which permits 
cooling and contraction of the vane. When the vane contracts, the 
contraction sets up substantial tensile forces within the vane. A 
linkage interlinking the vane and the shaft so that the tensile force is 
converted to rotative force sustains rotation of the frame. The frame 
has a power takeoff so that useful work is produced. 


15773 Solar energy operated air compressor. Shelton, H.P. US 
Patent 4,028,008. 7 Jun 1977. Filed date 18 Jun 1976. 6p. 

Tanks are operated in pairs disposed above the surface of the 
earth adapted with sunshading deflectors selectively operated so as 
to permit the air contained within one tank to be heated and elevated 
in pressure, by the rays of the sun. A receiving tank, disposed below 
the surface of the earth, collects the pressurized air and enables the 
cooling. Condensation occurs while the pressure level within the 
receiving tank is elevated. A plurality of such units comprising 
above ground pairs of tanks and below ground cooled receiving 
tanks are arranged in a series circuit so as to increase the available air 
pressure at the last receiving tank. A centralized condensate tank 
collects all the water condensed within each receiving tank and 
utilizes the elevated air pressure therewithin to discharge the water 
as required. The air pressure at the last receiving tank may be 
utilized to drive a motor which in turn can operate an electric 
generator. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 15542, 15552, 15614, 15615, 
15673, 15677, 15680, 15714, 15726, 15727, 15729, 15735, 15736, 
15745, 15755, 15758, 15759, 15760, 15762, 16698 


15774 (DOE/NASA/CR—150818) Long-term weathering ef- 
fects on the thermal performance of the Lennox/Honeywell (liquid) 
solar collector. (Wyle Labs., Huntsville, AL (USA). Solar Energy 
Systems Div.). Nov 1978. Contract EX-76-A-29-1037. 13p. Dep. 
NTIS, PC A02/MF AO1. 

The test procedures used and the results obtained during the 
evaluation test program of the Lennox/Honeywell double covered 
liquid solar collector are presented. The tests were performed under 
simulated conditions, following long-term exposure to natural 
weathering conditions. The Lennox/Honeywell collector is a flat- 
plate solar collector. The absorber plate is steel with copper tubes 
bonded on the upper surface, and is coated with black chrome with 
an absorptivity factor of .95 and emissivity factor of .12. It has a 
double glass cover of 1/8-inch tempered glass and weighs about 153 
pounds. The overall dimensions of the collector are 3’ x 6’ x 6-1/2”. 


15775 (DOE/NASA/CR—150852) Libbey—Owens—Ford 
Solar Collector static load test. (Wyle Labs., Huntsville, AL (USA). 
Solar Energy Systems Div.). Dec 1978. Contract EX-76-A-29-1037. 
6p. Dep. NTIS, PC A02/MF AO1. 

The results of the static load test which was performed on the 
Libbey—Owens—Ford Solar Collector are presented. The test arti- 
cle is a flat-plate solar collector that uses liquid as the heat transfer 
medium. The overall dimensions of the collector are 3’ x 7’ x 4-3/4". 
The absorber plate is No. 110 copper and is .021” thick. It has a 
double glass cover of 1/8” tempered glass and weighs approximately 
130 pounds. 


15776 (N—78-17145) Design and fabrication of a low-specific- 
weight parabolic dish solar concentrator. Richter, C.W.; Birchenough, 
A.G.; Marquis, G.A.; Mroz, T.S. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research Center). Jan 
1978. 18p. (NASA-TP—1152; E—9339). NTIS PC A02/MF AO1. 

A segmented design and fabrication and assembly techniques 
were developed for a 1.8 m (6 ft) diameter parabolic concentrator 
for space application. This design and these techniques were adapt- 
able to a low cost, mass-produced concentrator. Minimal machining 
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= wo uired. Concentrator segments of formed magnesium were 
e concentrator weighed only 1.6 kg sq m (0.32 Ibm/sq ft). 


15777 (PB—278706) Air-stable selective surfaces for solar 
energy collectors. Quarterly report 1 nov 74-31 jan 75. (Helio 
Associates, Inc., Tucson, AZ (USA)). 31 Jan 1975. 166p. (NSF/ 
RANN/SE/GI—41895/PR/74/4). NTIS PC A08/MF AO1. 
Production and testing of some of the proposed designs for 
stable operation in air at high temperatures have been done. The 
characteristics of these designs and the heat stability tests results are 
presented. The instrument to directly measure hemispherical emit- 
tance at high temperature has been completed, and is ready for use. 
An analysis of the ‘long module’ concept for a large-scale medium 
temperature solar power farm shows that single farm units produc- 
ing approximately 90 MW(e) is feasible without recourse to nonpro- 
ductive piping. An equation is derived for the ratio of power output 
from such an extended collector field to the power required to pump 
the heat transfer fluid in which the collector parameters are eliminat- 
ed and the chief variables are the desired rise in temperature and the 
allowable pressure drop. The authors propose the building of a test 
module employing a modified form of the Trombe cusp reflector. 


15778 (PB—278707) Air-stable selective surfaces for solar 
energy collectors. Quarterly progress report 1 feb-30 apr 75. Meinel, 
A.B.; McKenney, D.B.; Beauchamp, W.T. (Helio Associates, Inc., 
Tucson, AZ (USA)). 30 Apr 1975. ne (NSF/RANN/SE/GI— 
41895/PR/74/5). NTIS PC A06/MF A0O1 

The primary effort of this program is to evaluate the possibili- 
ties for an experimental evaluation of the selective surface samples 
for continued exposure to air and its associated water vapor, carbon 
dioxide, and aerosols to temperature cycles from room temperature 
up to 150C (300F nominal). A secondary portion of the program is 
to evaluate collector performance with selective surfaces, in particu- 
lar, the sensitivity analysis of selective surfaces used on the absorber 
and on the cover windows. 


15779 (PNL—2824) Weathering characteristics of potential solar 
reflector materials: a survey of the literature. Hampton, H.L.; Lind, 
M.A. (Battelle Pacific Northwest Labs., Richland, WA (USA)). 
ny Contract EY-76-C-06-1830. 29p. Dep. NTIS, PC A03/M. 
AOl. 

A review of the available literature on the weatherability/ 
durability of materials with possible applications in solar reflectors is 
summarized. A number of techniques used to weather solar materials 
are reviewed. These include both natural and simulated weathering. 
Little correlation has been shown to exist between natural and 
accelerated weathering, and much work needs to be done before 
results of accelerated aging tests can be used with confidence to 
predict material lifetimes under outdoors exposure conditions. Some 
of the techniques used to measure or monitor material degradation 
are discussed. Emphasis in the literature has been placed chiefly on 
mechanical properties or appearance oriented measurements. The 
need is apparent for more detailed optical measurements of materials 
properties that are directly useful in engineering design. Although a 
great deal of literature is available on the materials described in the 
survey, there is very little solid data on the properties important for 
solar applications. A brief discussion of some of the applicable data 
on polymeric materials and glass is presented and referenced. The 
importance of cleaning solar materials is emphasized and some 
attempts at modeling degradation are discussed. 


15780 (SERI/TP—31-064) Apparatus for simultaneous measure- 
ment of mass change, optical transmittance, and reflectance of thin 
films. Czanderna, A.W.; Helbig, H.; Prince, E.T. (Solar Energy 
Research Inst., Golden, CO (USA); Clarkson Coll. of Tech., Pots- 
dam, NY (USA)). Nov 1978. Contract EG-77-C-01-4042. 21p. Dep. 
NTIS, PC A02/MF AOl1. 

An apparatus consisting of a vacuum ultramicrobalance and 
optical equipment for measuring transmittance and front surface 
reflectance of thin films from 400 to 800 nm is described. Thin films 
formed on substrates by thermal or reactive evaporation can be 
heated in reactive gases of different compositions and pressures. As 
the chemical composition of the film changes, the optical changes in 
the film can be monitored simultaneously using computerized data 
collection, control, and analysis. Representative results obtained for 
the preparation of a Cu; 63S film on a sapphire substrate and its 
reaction with oxygen are presented along with ion scattering pro- 
files, SEM, and structural data taken after the film was removed 
from the microbalance. 


15781 (TID—23297/3) IEA programme to develop and test solar 
heating and cooling systems. Task III: performance testing of solar 
collectors. Annual progress report. Peuser, F.A.; Stein, H.J.; Morse, 
F.H.; Blum, S.B. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.)). Jan 1978. 15p. Dep. NTIS, PC A02/MF AO1. 

The objective of Task III is to develop and utilize standard 
test procedures in order to rate the performance of a broad class of 
collectors for use in solar heating and cooling applications. Partici- 
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pants undertake the following subtasks to accomplish this objective: 
fi). Application of existing standard test procedures to determine 
thermal per performance, (2) Davcianontes of reliability and durability 
ures, (3) Determination of the role of solar simulators, 
pe 4) Participation in task expert meetings. Progress in the Task III 
round robin collector testing has been hampered by delays in collec- 
tor procurement, but some significant results have already been 
achieved. 


15782 Microstructure dependence of the optical properties of 

black chrome. Ignatiev, A.; O'Neill, P.; Doland, C.; 
Zajac, G. ment of Physics, University of Houston, Houston, 
Texas 77004). Appl. Phys. Lett.; 34: No. 1, 42-44(1 Jan 1979). 

The surface microstructure and chemical constituency of 
solar-absorbing black chrome films have been studied by scanning 
electron microscopy (SEM), x-ray photoemission spectroscopy 
(XPS), and sputter a techniques. The films have been 
determined to consist of a to oP layer of small (~400 A) Cr2Os 
particles with one or two sublayers of larger (~ 1000 A) closely 
packed chromium particles. In addition, it has been shown that the 
optical response of the particulate black chrome films is significantly 
determined by the microstructure of the films. 


15783 Solar collector. Hirschsohn, L.; Hirschsohn, E. US Patent 
4,122,832. 31 Oct 1978. Priority date 14 May 1976, Israel. 4p. 

A solar collector is described comprising an extrusion, prefer- 
ably of cellular plastics material, having a longitudinally extending 
recess and a metal absorber sheet thereover, a tube disposed within 
the recess in contact with the metal absorber sheet, and a transparent 
window. The extrusion recess is of semi-circular cross-section, and 
the tube is of circular cross-section and has an outer diameter 
substantially equal to that of the recess. In some described embodi- 
ments, the window is received on flanges formed at the edges of the 
extrusion; and in other described embodiments, it is integrally 
formed with the plastics extrusion. 


15784 Solar energy collection panels and energy recovery sys- 
—. Winston, T. US Patent 4,123,003. 31 Oct 1978. Filed date 3 Sep 
1976. 10p. 

Solar energy collection panels and energy recovery systems 
for recovering solar energy to reduce the power consumption in 
water heaters, air-conditioning systems and the like are described. 
The solar panels comprise decorative roofing panels having a second 
formed panel thereunder so as to define an air flow passage there- 
between. The panels absorb solar energy, thereby heating the air 
within, which is circulated through a recovery system for utilization 
of the heat. Compression of the air heated by the solar panel may be 
used to further increase the temperature thereof for more efficient 
operation of the recovered energy utilization system. Details of a 
recovered energy utilization means are disclosed. 


15785 Solar collector. Brownfield, J.A. US Patent 4,117,828. 3 
Oct 1978. Filed date 4 Dec 1975. 8p. 

A solar collector is disclosed having a housing and a plurality 
of substantially parallel heat absorbing vanes mounted in the housing 
immediately beneath a radiation transparent upper wall in such a 
manner as to form a plurality of relatively narrow channels through 
which a heat exchange fluid is circulated. The width of the channels 
is preferably not greater than one-half of the depth of the channels 
and is preferably substantially less. The width of the channels may be 
as little as one-sixth of the depth of the channels. Provision is made 
for changing the angular disposition of the vanes and this may be 
done by heat sensitive means sensitive to the direction of the solar 
radiation. One form of the vane is L-shaped in cross section with a 
short leg of each L constituting the bottom wall of the channel and 
the long leg constituting a side wall of the channel. The vanes may 
be formed with ears Dany ween therefrom, these ears constituting the 
means for spacing the channels and also providing the means for 


pivotally mounting the channels. These ears may be 
channel-shaped members, one set of which is fixed to provide a 
pivotal support for the vanes and the other set of which is movable 
to facilitate shifting the angular position of the vanes. The ear may 
be formed from either a flat strip on which is secured a cylindrical 
sleeve or the ear may be formed from an extension of the vane 
which has been curved into a generally cylindrical form. 


disposed in 


15786 Solar and infrared radiation properties of parallel-plate 
honeycomb. Felland, J.R.; Edwards, D.K. (Univ. of California, Los 
Angeles). J. Energy; 2: No. 5, 309-317(Sep 1978). 

From 2. AIAA/ASME thermophysics and heat transfer con- 
ference; Palo Alto, CA, USA (24 May 1978). 

Three —— transfer problems are solved for describing 
the thermal performance of parallel-plate honeycomb arrays used to 
construct solar-transparent insulated walls. First, solar transmittance 
is treated with scattering and polarization. Second, effective emit- 
tance (or passage transmittance) is derived for partially transparent 
wall materials. d, the influence on the effective emittance of the 
re-radiated energy contributed by the absorbed solar radiation is 
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determined. Results are calculated for thin-walled glass and mylar 
honeycombs. With the results, the engineer or architect can evaluate 
the merit of applying homeycombs to solar collectors, greenhouses, 
residences, and commercial buildings. 


15787 Fluorescent solar energy collectors: operating conditions 
with diffuse light. Goetzberger, A. (Fraunhofer-Ges, Inst fuer 
Angew Festkoeperphyps, Freiburg, Ger). Appl. Phys.; 16: No. 4, 399- 
404(Aug 1978). 

The fluorescent energy conversion principle using several 
sheets of transparent material doped with fluorescent molecules to 
concentrate radiation is extended to include diffuse radiation. Two 
cases are treated here: diffuse radiation only and a composite spec- 
trum consisting of 40% direct and 60% diffuse radiation simulating 
the average illumination of a flat exposure in central Europe. In both 
cases photovoltaic conversion efficiency is significantly higher than 
with the AMI spectrum. This is due to the blue shift and narrow 
shape of the diffuse spectral distributions. With realistic boundary 
conditions the theoretical conversion efficiency is 1.56 times higher 
than for the AMI case. The highest theoretical conversion efficiency 
is now 38%. 


15788 Solar energy collector. Williams, S.E. US Patent 
4,100,914. 18 Jul 1978. "Filed date 13 Jun 1977. 4p. 

A solar energy collector is disclosed having a horizontal 
housing section adapted for insertion into an opening in the wall of a 
building, and housing having an upper warm air duct and a lower 
cool air duct, a lower manifold, an air pumping means, a plurality of 
opaque, corrugated metal tubes wherein air is heated by the action of 
the sun, an upper manifold for collecting and dispensing the heated 
air, a reflecting surface for heating the rear portions of the tubes, and 
a transparent enclosure surrounding the tubes. The solar energy 
collector is particularly characterized by its adaptation for insertion 
into a window frame, its lightweight, ease of installation, mechanical 
simplicity and low power requirements. 


15789 Solar absorber plate design. Butt, S.H. (to Olin corp.). US 
Patent 4,099,559. 11 Jul 1978. Filed date 10 May 1976. 8p. 

A heat exchange panel is described possessing a system of 
internal fluid passageways defining at least two longitudinally ex- 
tended headers extending substantially the length of the panel, a 
connecting header located at one end of the panel in a direction 
transverse to the longitudinally extended headers and interconnect- 
ing same, a plurality of connecting portions of said passageways 
extending transversely between the respective longitudinally ex- 
tended headers, and fluid exit and entry portions extending longitudi- 
nally from at least two of said headers. The configuration of the 
headers serves to reduce pressure drop while maintaining uniformity 
of fluid flow under high velocity, and renders the panel eminently 
suitable for solar energy applications. 


15790 Solar heating collector. Skrivseth, R.K. (to SolaRay, 
Inc.). US Patent 4,099,513. 11 Jul 1978. Filed date 3 Mar 1977. 8p. 

An air solar heating collector assembly is provided having a 
framework covered by a back plate and a transparent front cover 
with a thin metal absorber plate mounted centrally therebetween. 
Baffle members are mounted on both surfaces of the absorber plate 
and are arranged for alternately splitting and recombining the air 
flow along both surfaces of the absorber plate. The back plate has air 
inlet means at one end of the assembly and air outlet means at the 
other end of the assembly arranged so that the air is admitted 
simultaneously to and discharged simultaneously from the passages 
at both sides of the absorber plate. The baffle arrangement is 
complementary on opposite sides of the absorber plate so that in 
each region where splitting of the air flow occurs at one side of the 
plate, recombining of air flow occurs in the corresponding region at 
the opposite side of the plate. 


15791 Heat absorber for a solar heating system. Hadcroft, J.M. 
US Patent 4,096,850. 27 Jun 1978. Priority date 24 Feb 1975, New 
Zealand. 4p. 

In one aspect, the present invention consists in a heat absorber 
for a solar heating system, said absorber including a support member, 
a flexible heating bag having inlet and outlet connections and ar- 
ranged to be supported in use by said support member, and a 
retaining member positioned in use on the opposite side of said bag 
from said support member so as to control the depth of said heating 
bag therebetween when said heating bag is filled with fluid, said 
retaining member being adapted to allow at least a substantial 
portion of the face of said heating bag adjacent thereto to be exposed 
to sunlight in use. 


15792 Solar heat collection. Bowles, V.O. US Patent 4,096,861. 
27 Jun 1978. Filed date 12 Apr 1976. 18p. 

The heat of solar radiation is collected through a thin recep- 
tor panel directly into a layer of liquid held against and flowable 
only upwardly along the panel in shallow channels extending be- 
tween upper and lower plenum spaces in a receptor chamber which 
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is inclined across the path of the sunlight and connected in a flow 
circuit completely filled with the liquid under low pressure. The 
liquid in the receptor will accumulate heat in the upper plenum 
space to exceed a selected minimum temperature and can then be 
passed through the flow circuit, which extends from the upper 
plenum space via a heat exchange zone and then back into the lower 
plenum space. The total volume of liquid filling the system can be so 
small in relation to the exposed receptor surface area that little sun 
time is lost in bringing the system to a relatively high temperature 
for delivery of the collected heat. Further, the receptor is isolated 
from the ambient air and moisture in a manner enabling it to receive 
and collect the available solar heat efficiently at all times. 


15793 Absorption surface of solar collector. Ishibashi, T.; 
Horibe, K.; Ishida, M.; Sano, Y. (to Yazaki Sogyo Kabushiki 
Kaisha). US Patent 4,097,311. 27 Jun 1978. Priority date 22 Sep 1975, 
Japan. 16p. 

The present invention relates to a selective absorption surface 
of a solar collector in which a coating layer consisting of the 
predetermined composition of metal oxide is tightly adhered to a 
substrate having the mirror-like surface in the predetermined thick- 
ness. The composition of metal oxide consists of those comprising 
0.001—0.15 wt % of C, 0.005—3.00 wt % of Si, 0.005—10.00 wt % 
of Mn, 11.00—30.00 wt % of Cr, 0.005—22.00 wt % of Ni, optional- 
ly, 0.75—5.00 wt % of Mo and the balance being Fe or those 
comprising instead of Cr, 0.001—5.0 wt % of at least one of metals 
selected from the group of N, Cu, Al, V, Y, Ti, Nb, Ta, U, Th, W, 
Zr, and Hf, the atom ratio of Metal/Carbon + additional element 
being more than 5.0. An acidic oxidation method and an alkaline 
oxidation method are applied to manufacture oxide of the metal 
compositions. It has been observed that the superior selective ab- 
sorption surface showing high energy absorption factor at a wave 
length of 0.3—2.5 um and low energy radiative factor at a wave 
length of 3 to SOum is manufactured by coating said oxide of the 
metal composition at a thickness of 500 to 2000 A on the base plate 
having the mirror-like surface of arithmetical mean deviation (Ra) 
less than 0.07 p or ten point height (RZ) less than 0.24 determined 
according to the method of ISO Recommendation R 468. 


15794 Flat plate solar collector. Gurtler, R.W.; Handy, R.M.; 
Keeling, M.C.; Lesk, I.A. (to Motorola, Inc.). US Patent 4,092,977. 6 
Jun 1978. Filed date 12 Jul 1976. 4p. 

A modular flat plate solar collector for fluid such as air or 
water includes a plurality of stacked, separable solar collector ele- 
ments or sub-assemblies. Removable fastening members maintain the 
sub-assemblies in intimate contact with each other during operation 
and permit access and replacement of the sub-assemblies for repair 
purposes. This modular approach provides a reliable, low-cost and 
structurally strong unit. The use of a flow channel plate having 
passages with aspect ratios substantially in the range of 20 or greater 
further improves the performance and efficiency of the collector. 


15795 Solar collector. Hermann, W.; Hoerster, H. (to U.S. Phil- 
ips Corp.). US Patent 4,091,793. 30 May 1978. Priority date 17 May 
1975, German, Federal Republic of (F.R. Germany). 4p. 

A solar collector is described comprising an absorber and a 
heat-insulating transparent cover which consists of a number of 
sealed and evacuated glass tubes adjacently arranged in contact with 
each other, at least the lower half of the inner surface of each glass 
tube being provided with an infrared-reflecting layer. 


15796 Compounds for forming bodies for generating heat from 
radiant luminous energy, and methods of preparation and applications 
thereof. Mallet, G. (to Societe Ciuile Particuliere Cominda Engineer- 
ing). US Patent 4,090,496. 23 May 1978. Priority date 17 Jan 1975, 
France. 10p. 

A compound for forming bodies for generating heat from 
radiant luminous energy consists of a fluid mixture of 30 to 50% by 
weight of a reticulatable resin and 70 to 50% by weight of an 
intimately mixed and finely divided charge, 30 to 60% of which by 
weight consists of an absorbent black charge and 70 to 40% of 
which by weight consists of a diffusing white charge. The com- 
pound may contain up to 25% glass fibers. The black charge may 
include one or more of the following: graphite and the oxides of 
iron, copper, manganese, nickel and cobalt. The white charge may 
contain one or more of the following: alkaline earth carbonates and 
sulphates and the oxides of silicon, beryllium, magnesium, alumin- 
ium, zirconium, and thorium. The compound is prepared by homo- 
genously mixing in a mixing mill at ambient temperature. The heat 
generating bodies are formed by casting and polymerizing the com- 
pound. A solar panel for heating a fluid is formed by casting and 
polymerizing the compound round a plane nest of tubes. A radiator 
is formed by casting and polymerizing the compound in contact with 
a heat source. A device for heating bodies of water such as the 
contents of swimming pools comprises such bodies exposed to the 
sun and slightly submerged in the water, either attached to the pool 
walls or floating on the pool surface. A submersible device can be 
used for heating water near the pool bottom. 
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15797 Solar heater. Kneer, M.M. US Patent 4,090,493. 23 May 
1978. Filed date 11 Jan 1977. 8p. 

Disclosed is a solar heater adapted to be made in modular 
units and used as such or alone, each unit comprising a container, 
generally triangular in cross section, made up of equal di 
reflective (two in number) and transparent (one in number) 
sidewalls, plus two equal dimensional reflective end members of like 
cross section. Disposed in the container is a conduit and an enlarge- 
ment of same, the geometric center of said enlargement being 
coincident with the geometric center of the container. The enlarge- 
ment is spaced apart from the two reflective and the transparent 
sidewalls and as a result of the shape of the container and disposition 
of the enlargement in it, the enlargement is heated by solar rays from 
its top and its underside, thereby giving rise to a solar heater of 
significant efficiency. 


15798 Solar tracking device. Trihey, J.M. (to Malz Nominees 
Pty. Ltd.). US Patent 4,089,323. 16 May 1978. Filed date 12 Jul 1976. 
8p. 

Solar energy converting apparatus is disclosed which com- 
prises: (a) focusing means having a focal plane; (b) solar energy 
absorbing means located along the focal line of the focusing means; 
(c) a support structure including mounting means for rotating the 
focusing means about an axis which is co-incident with the focal line 
of the focusing means; and (d) solar tracking means having an optical 
plane which is parallel to said focal plane, said tracking means 
including two heat extensible members which are arranged to re- 
ceive equal amounts of heat from solar energy when the optical 
plane is directed at the sun and to receive unequal amounts of heat 
from solar energy when the optical plane is not directed at the sun, 
said extensible members being coupled to act between the support 
structure and the focusing means to cause rotation of the focusing 
means in accordance with the heat received by respective extensible 
members. Thus the energy required for tracking the sun is derived 
directly from the received solar energy. 


15799 Heater. Andrassy, S. US Patent 4,089,326. 16 May 1978. 
Filed date 13 Dec 1976. 4p. 

A solar fluid heater embodying a plurality of loops of flexible 
plastic tubing is provided with means for protecting and reinforcing 
the return bends at the ends of parallel lengths of the tubing to 
protect them against distortion, undue expansion or rupture upon 
prolonged usage or when the tubing is subjected to high temperature 
or pressures. 


15800 Method for producing a coated metal nodular solar heat 
collector. Albertson, C.E. (to Borg-Warner Corp.). US Patent 
4,088,547. 9 May 1978. Filed date 1 Sep 1976. 4p. 

A solar collector is described comprising a metallic substrate 
having nodular or dendritic surfaces coated with a black absorber 
coating, and the method of preparing same. 


15801 Solar energy heat exchanger and method for making same. 
tig R.G. US Patent 4,085,491. 25 Apr 1978. Filed date 1 Mar 
1976. 4p. 

A fluted strip of heat conducting material is spirally wound 
edgewise about a length of pipe to define a heat exchanger for 
receiving solar energy. The lateral edges of the flutes forming the 
outer edge of the strip define an undulating line superimposed upon a 
helix. The lateral edges of the flutes forming the inner edge of the 
strip define an undulating line superimposed upon a sinusoidal curve 
which, is superimposed upon a helix. The flutes become oriented 
normal to the rays of the sun to effect maximum heat transfer as the 
angle of incidence to the heat exchanger varies. A method for 
producing the heat exchanger is also described. 


15802 Transparent thermal insulating system. Chahroudi, D. (to 
Energy Materials, Inc.). US Patent 4,085,999. 25 Apr 1978. Filed 
date 8 Apr 1976. 6p. 

A transparent thermal insulating system is described having 
controllable transmissivity to visible radiation comprising a first 
layer generally transparent to visible radiation, a second layer gener- 
ally transparent to visible radiation and spaced from the first layer; 
partition means for separating the space between the layers into 
compartments; a thermal radiation suppression device for suppress- 
ing thermal radiation transmission; and a variable transparency ther- 
mal control device for controlling transmission of visible radiation as 
a function of temperature. 


15803 Heat insulator. Golay, M.J.E. US Patent 4,084,574. 18 
Apr 1978. Filed date 30 Jun 1975. 4p. 

A solar radiation absorber has absorbing means within a gas 
filled housing and an overlying radiation transparent plate spaced 
therefrom. Ribbons of thin material are disposed between the absorb- 
ing means and the plate to restrict convective heat losses. 


15804 Solar radiation converting method and means. Rhodes, 
W.A. US Patent 4,084,577. 18 Apr 1978. Filed date 20 Aug 1976. 6p. 
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A solar radiation converting method and means are described. 
The addition of a ee within a hermetically sealed space re- 
ceives and converts solar or synthetic radiant spectra into heat 
energy. Its principal advantage is the conversion of the visible 
portion of the light spectra into additional heat. 


15805 Combination solar collector and heat exchanger. Roark, 
C.F. US Patent 4,084,580. 18 Apr 1978. Filed date 28 Jul 1976. 4p. 

A solar collector is provided with parallel spaced glass or 
plastic windows with a hermetic seal for the space between them, 
the inner window being spaced from a collector plate having a heat 
exchanger plate contiguous with the back, unlighted side of the 
collector plate. A pump provides circulation of absorber fluid in the 
collector plate and —— plate, while another pump provides 
circulation of a utilization fluid through the exchanger plate to the 
exterior of the assembly. 


15806 Lightweight solar heater employing tubes and channels. 
Yu, Y.N. (to Ying Manufacturing Corp.). US Patent 4,084,579. 18 
Apr 1978. Filed date 14 Jun 1976. 4p. 

A solar collector comprises: (a) a multiplicity of tubes to pass 
fluid and to receive heat, and (b) channel shaped heat transfer 
members having flanges, the members having webs interconnecting 
the flanges and presented to receive solar radiation, (c) the tubes 
clamped between and in heat transfer contact with flanges on 
successive of said members to form a tube and member assembly, 
whereby the solar heated channel members transfer heat via the tube 
clamping flanges to the tubes. 


15807 Multiple material solar panel and method and apparatus 
for manufacturing the same. Chertok, B.Z. US Patent 4,083,093. 11 
Apr 1978. Filed date 8 Aug 1975. 12p. 

A method is provided for fabricating a solar panel of different 
interior and exterior materials to utilize the structural and heat 
absorbing properties of the exterior material and the corrosion 
resistance of the interior material. The materials are intimately 
wedded along the entire length of the same by applying a fluid 
pressure internally against the interior material and simultaneously 
throughout the entire lengths of the same to displace the interior 
material into intimate contact with the exterior material. The fluid 
pressure is applied with a force which permanently deforms the 
interior material but which is within the elastic limit of the exterior 
material so that when the pressure is relieved, the exterior material 
contracts against the interior material causing it to deform inwardly 
due to compression. The resultant dimensional excursions of the 
interior material result in the work hardening of same. The exterior 
material is formed by extrusion to have diametrally extending fins, 
one of which terminates in a socket so that a plurality of such panels 
can be readily assembled in edge-to-edge relation. The apparatus 
employed incorporates hollow mandrels for internally engaging the 
lining and supporting the same while permitting a fluid pressure to 
be internally applied thereto and while, at the same time, permitting 
a relief of the pressure so that the elastic limit of the exterior material 
is not exceeded. The apparatus furthermore includes a device for 
applying the pressure impulse or impact force to the lining for 
deforming the lining against the exterior part. 


15808 Solar reflector collector. Scott, W.J. US Patent 4,083,358. 
11 Apr 1978. Filed date 10 May 1976. 6p. 

A highly efficient solar reflector collector comprises: (a) a 
receptacle, (b) a first translucent panel in the receptacle to pass solar 
radiation into the receptacle interior, (c) auxiliary panel means 
extending within the receptacle to form first and second chambers at 

ite sides of the second panel means and within the receptacle, 
(d) heat reflecting material in the receptacle facing said panels, and 
(e) fluid passing tubing stretches in said chambers to receive solar 
radiation transmitted through said panels and to receive radiation 
reflected from said material, the tubing stretches extending in such 
close relation as to radiate heat between themselves while passing 
radiation therebetween for impingement on and reflection from said 
reflecting material. 


15809 Solar supplemental heating system. Cunningham, J.J.; 
Welch, J.; Puppolo, H.F. US Patent 4,083,490. 11 Apr 1978. Filed 
date 26 Feb 1976. 4p. 

A compact and economical supplemental home heating 
system utilizes a colloidal suspension of finely divided graphite 
particles as the collection medium. The emitter of the system is 
closely spaced from the collector so as to reduce complexity and 
cost of the system itself, as well as to facilitate inexpensive installa- 
tion into existing dwellings. 


15810 Solar heater units. Smith, F.A. US Patent 4,083,359. 11 
Apr 1978. Filed date 15 Jul 1976. 8p. 

A shallow tank is described which is inclined when the unit is 
in Operative position and having a relatively large surface to face in 
the direction of the sun, and a wide tube or a plurality of tubes 
extending over this large surface and communicating at one end 
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directly with the interior of the tank near the lower end thereof and 
communicating at an opposite end directly with the interior of the 
tank spaced above its lower end, thermosiphon circulation being 
maintained as liquid in the unit is heated by the sun when in the tube 
or tubes and flows therefrom into the tank, down through the tank 
and back into the tube or tubes. It is preferable to provide an 
insulation shield over the end of each tube which directs liquid into 
the tank. 


15811 Device for collecting solar energy. Courvoisier, J.C.F.; 
Meylan, J.L.C. (to Battelle Memorial Institute). US Patent 4,083,360. 
11 Apr 1978. Priority date 28 Feb 1975, Switzerland. 12p. 

A device for collecting solar energy, for incorporation in a 
dwelling, especially in a tiled roof, comprises a heat-absorbing plate, 
ducting for a heat-exchange fluid for extracting heat from the plate, 
and single or double glazing over the plate, this glazing consisting of 
a plurality of radiation—transmitting tiles each having a recessed 
rear face defining a cell, whereby convection between the glazing 
and the absorbing surface is reduced or eliminated. 


15812 Solar collector and drive circuitry control means. 
Haywood, G.L.; Haywood, W.J. (to The George L. Haywood Co.). 
US Patent 4,082,947. 4 Apr 1978. Filed date 25 Mar 1976. 8p. 

A control is described that, when attached to a Solar Collec- 
tor in a proper manner, allows the Solar Collector to track the sun as 
to azimuth and elevation automatically, without manual assistance, 
through the diurnal cycle without regard as to whether the sun is 
visible or not. It also controls the Collector at sunset to return to an 
Easterly setting to await the following diurnal cycle. 


15813 Selective radiation absorption devices for producing heat 
energy. Austin, R.R.; Bastien, R.C. (to Perkin-Elmer Corp.). US 
Patent 4,082,413. 4 Apr 1978. Filed date 2 Jan 1976. 6p. 

A device for absorption of selected radiation wavelengths, 
such as solar radiation, for producing heat energy, consists essential- 
ly of a single film or layer of a mixture of metal particles and a 
dielectric material coated on a supporting substrate of either metal or 
glass. The metal and dielectric concentration varies in a gradual 
transition from a major portion, up to 100 percent, of metal at one 
boundary surface to a major portion, up to 100 percent, of dielectric 
at the opposite boundary surface. There are no interior boundaries in 
the film. Dielectric materials and metals adapted for solar radiation 
absorption over a broad band of wavelengths, on the order of from 
0.35 to 1.5 micrometers are used to provide good mechanical and 
radiation stability at high temperatures, up to temperatures on the 
order of 450°C, in air or in a vacuum. Heat building up in the film as 
—— is absorbed and withdrawn for use or storage by heat 
transfer. 


15814 Thin molybdenum coatiugs on aluminum for solar energy 
absorption. Schardein, D.J.; Lloyd, R.D. (to Reynolds Metals Co.). 
US Patent 4,082,907. 4 Apr 1978. Filed date 3 Jun 1977. 8p. 

A thin, adherent coating is described that is highly absorptive 
to solar energy and has a low emissivity for thermal energy, and a 
useful selective surface for solar energy collection. This coating is 
formed on aluminum and its alloys by a simple electrochemical 
process and consists of complex aluminum and molybdenum oxides 
and metallic molybdenum deposited as a near-monatomic layer of 
molybdenum and its oxides. The coating withstands exposure to 
400°F (204°C) and 1 hour in boiling water without change in 
properties. 


15815 Solar energy collector. Harvey, L. (to British Petroleum 
Co. Ltd.). US Patent 4,082,082. 4 Apr 1978. Priority date 19 Aug 
_ United Kingdom of Great Britain and Northern Ireland (UK). 
p. 

A solar energy collector is described having a heat collecting 
zone which comprises an integrally formed strip of parallel transpar- 
ent tubes which contains an energy absorbent particulate or fibrous 
material. The strip is preferably made by an extrusion process using 
polysulphone or polycarbonate resin. 


15816 Heat mirrored solar energy receivers. Jarvinen, P.O. 
(Massachusetts Inst. of Tech., Lexington). J. Energy; 2: No. 2, 95- 
99(Mar 1978). 

From AIAA thermophysics conference; Albuquerque, NM, 
USA (27 Jun 1977). 

Transparent heat mirrors that transmit in the visible and 
reflect in the infrared are being developed at the MIT Lincoln 
Laboratory for solar energy applications and include such film types 
as metal, semiconductor, composite layer, and thin-film microgrids. 
The improved performance realized in a windowed high-tempera- 
ture (540 to 1650°C) cavity receiver with heat mirrors is evaluated. 
Theoretical predictions for an idealized heat mirror cavity show 
potential operating efficiency improvement of 20 to 30 points de- 
pending on incident sun levels and cavity operating temperatures. 
Existing heat mirrors approach the efficiency predicted for ideal 
heat mirrors. 
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15817 Solar heating system. Houston, E. US Patent 4,066,062. 3 
Jan 1978. Filed date 28 Oct 1975. 4p. 

An improved apparatus is described for utilizing heat from 
the sun’s rays as a source of energy for heating a liquid which may 
be stored and/or circulated through a heating system for heating 
homes or other areas. A number of individually adjustable lenses are 
divided into groups. Each group is adapted to focus the sun's rays on 
a heat absorbing member at consecutive periods during the daylight 
hours as the sun changes its position. 


15818 Heat exchanger with header having improved fluid distri- 
bution. Kleine, G.A.; Middleton, V.L. (to Olin corp.). US Patent 
4,066,121. 3 Jan 1978. Filed date 17 Nov 1975. 8p. 

A heat exchanger has a desired system of tubular passageways 
for a heat exchange medium defining op — headers connected by 
connecting portions of passageways. The passageways have entry 
and exit portions extending from the headers to provide ingress and 
egress openings for the heat exchange medium. The headers include 
a fluid distributing pattern comprising at least one bonded portion 
and defining at least one wedge-shaped projection. This projection is 
provided to assist in the distribution of flow of the heat exchange 
medium. 


15819 Determination of the geometrical concentraion of a solar 
collector with spherical mirror. Imbert, B.; Pasquetti, R. (CNRS, 
Univ de Provence, Marseille, Fr). J. Opt.; 9: No. 1, 25-30(Jan-Feb 
1978). (In French with English abstract). 

Study of a collector with solar-radiation concentration is 
described. The concentration mirror is a mobile sperical dish which 
follows the sun. A relationship, which permits the optimization of 
the collector, is established between the rate of geometrical concen- 
tration and the angle of mirror opening. The influence of the 
imperfections of the mirror or of the sun tracking system on the 
concentration and on the characteristics of the optimized collector is 
then made evident. A comparison with a solar collector having a 
parabolic mirror is made according to the degree of the imperfec- 
tions. The spherical type solar collector seems to be well adaptable 
to diverse applications requiring geometrical concentrations of the 
order of several hundreds. One of such applications could be, for 
example, the thermodynamic production of electricity. 


15820 Thermal efficiency of flat plate solar collectors. Nissan, I.; 
Herce V, J.L. (Univ Auton Metro-Azcapotzalco, Mex). Rev. Inst. 
Mex. Pet.; 10: No. 1, 74-78(Jan 1978). (In Spanish). 

The design and efficiency of an experimental flat plate solar 
collector operating in Mexico City is described. The collector is 
made from galvanized iron with eight tubes arranged at center 
distances of 9 cm and with two glass covers. The total surface area 
of the collector is 12,775 sq. cm. 12 refs. 


15821 Safety requirements for solar heating systems. Breuer, K. 
IKZ Fachz. Sanit.-Heiz.-Klima; 33: No. 2, 13-16(1978). (In German). 

From ZVSHK technical meeting of central heating system 
constructors; Bonn-Bad Godesberg, Germany, F.R. (30 Nov - 1 Dec 
1977). 

A situation report on this subject was presented at the techni- 
cal meeting of the builders of central heating systems at the end of 
1977. The maximum temperatures and pressures occurring in solar 
a systems under operating conditions are of decisive impor- 
tance for the establishment of safety guidelines. The demands made 
on heat carrier media are listed. Other subjects are: Pressure condi- 
tions in solar heating systems, safety measures, and inherent safety. It 
is stressed that it is difficult to compare collectors and heating boilers 
with regard to their design, mode of operation, performance charac- 
teristics, and hazards. 


15822 Flat plate solar heat collector. Knight, P.A. Jr. (to Rayth- 
eon Co.). US Patent 4,064,866. 27 Dec 1977. Filed date 24 May 1976. 
4p. 


A solar collector consists of a panel including flat collector 
plates or absorbers interconnected by members which support fluid- 
conducting tubing and retain the tubing in efficient heat-conductive 
relation with the plates. Heat absorbed by the plates is transferred to 
the circulating fluid in the tubing. 


15823 Solar energy absorber. Von McAllister, P. (to Hercules 
Inc.). US Patent 4,065,592. 27 Dec 1977. Filed date 14 Apr 1976. 
10p. 


An improved solar energy absorber is provided in which the 
absorber surface is prepared from fibers having free ends which are 
tapered and coated with a low emissivity material. The fibers are 
straignt, aligned in a parallel relationship and have diameters of from 
about 4 to 100 micrometers. The fibers are spaced together very 
tightly so that the distance between adjacent fibers is from about 1 to 
10 mnicrometers. The fiber surface presents an improved solar trap 
for absorbing solar energy. 9 claims, 5 figures. 


15824 Solar actuated boiler and appurtenances. Depew, W.L. 
US Patent 4,064,865. 27 Dec 1977. Filed date 28 Apr 1975. 4p. 
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A solar actuated boiler is described which receives the inci- 
dent rays of the sun, magnifying them and concentrating them at 
precise multiple points. This concentration results in an aqueous 
solution, under pressure, being heated to temperatures resulting in 
hydrokinetic motion. The heat from this solution will then be 
convected through a system of piping, deposited and stored in the 
systems heat storage vault. This stored heat is then convected 
through a companion system of piping for the purpose of heating, 
domestic hot water, air-conditioning and electrical energy. 


15825 Solar heat collector. Nussbaum, O.J. (to Halstead Indus- 
tries, Inc.). US Patent 4,064,868. 27 Dec 1977. Filed date 8 Oct 1976. 
6p. 

A heat collector for absorbing solar energy includes a hollow 
panel with an insulated backwall connected to a cover plate by 
insulated spacer side walls. A conduit extends to and fro colle 
opposed side walls in the space between the cover plate and the 
backwall. Spaced-apart heat transfer fins are in heat contact with the 
conduit. The fins extend in a generally radial direction from the 
conduit and include bent fin portions that project in a coplanar 
manner along the space between the conduit and the backwall 
normal to incident beam radiation. In one embodiment, the unbent 
portion of the fins projects within an included acute angle from the 
face surface of the conduit. In a second embodiment, the included 
angle is a right angle. Heating means, controlled by a thermostat, is 
provided within the collector panel to maintain a predetermined 
temperature within the panel and prevent freezing of the fluid media 
within the conduit. 


15826 Solar heat collector. Schlesinger, RJ. US Patent 
4,064,867. 27 Dec 1977. Filed date 2 Aug 1976. 10p. 

A solar heat collector is described which has an enclosure, a 
first receptacle for a heated liquid medium, and a second receptacle 
for a cooled liquid medium. Heat transfer means within the enclo- 
sure provide transfer of heat either to or from a liquid medium. 
Additionally, the heating enclosure may include a closure member 
which is transparent to radiant energy from the sun. Means may be 
provided to move the closure member between an opened and a 
closed position in response to the intensity of radiant energy which 
impinges on the closure member. Means may be provided to convey 
a liquid medium from the first receptacle through the heat transfer 
means and back to the first receptacle with the closure in a closed 
position. Second means may be provided to convey a liquid medium 
from the second receptacle through the heat transfer means and then 
back to the second receptacle with the closure member in an 
position. Thus, heat from radiant energy may be transferred to a 
liquid medium by the heat collector with the radiant energy passing 
through the closure in its closed position. The collector may func- 
tion to transfer heat from a liquid medium with the heat being 
radiated to a darkened sky with the closure in its opened position. 


15827 Solar energy collectors. Bowen, R.F. (to Raytheon Co.). 
US Patent 4,063,544. 20 Dec 1977. Filed date 5 Oct 1976. 4p. 

A solar energy collector includes an enclosure within which 
is located a solar energy-absorbing panel disposed in spaced relation 
with an overlying glazing. The enclosure is a single sheet of metal 
fabricated with integral side and end walls, spacing ribs, glaze- 
holding lips, lock joints and tie down brackets. 


15828 Selective solar energy receiver and method for its produc- 
tion. Greenberg, C.B. (to PPG Industries, Inc.). US Patent 4,061,830. 
6 Dec 1977. Filed date 23 Dec 1975. 6p. 

A solar energy receiver consists of an aluminum ade and a 
coating which comprises a black metal sulfide film gee | high 
solar absorptance but a low thermal emissivity. A for 
production of such a receiver by wet chemical deposition onto an 
aluminum panel of a metal sulfide film from an alkaline aqueous 
solution of a salt of a metal is described. A complexing t for the 
metal ions, and a sulfur compound capable of reacting with the metal 
ions in the presence of aluminum forms a metal sulfide. 


15829 Solar collector for solar heating systems. Chayet, E.L. (to 
Solar Energy Dynamics Corp.). US Patent 4,060,071. 29 Nov 1977. 
Filed date 17 Jun 1976. 8p. 

A solar heating system includes a solar collector consisting of 
a continuous length of copper tubing coiled into a helical array of 
closely adjacent turns and supported within a sealed housing. 
outer turns of the array are fabricated of tubing a a greater 
diameter than the tubing which forms the inner turns of the array. 
The total length of the larger diameter tubing in the array is greater 
than that of the smaller diameter tubing. The relationships between 
the tubing diameters and lengths are selected to achieve a desired 
flow rate and temperature rise for the overall array. The array is 
supported within the housing by copper sheets which also operate to 
eliminate moisture condensation within the housing. 


15830 Solar energy collector apparatus. Barrio de M 
C.P. US Patent 4,059,094. 22 Nov 1977. Filed date 4 Dec 1975. 10p. 
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Solar collector energy apparatus is described. It includes a 
bolic reflective surface or parabolic mirror for receiving and 
focusing the radiation to a pipe disposed at a focal point of the 
mirror collector. The pipe is in direct contact with the parabolic 
mirror collector so as to receive reflection from the mirror. A heat 
chamber is included behind the parabolic mirror collector to trap 
heat behind the collector and provide an additional heat source for 
the pipe, and for fluid in the pipe. 


15831 Solar energy collector. Knowles, G.W.; Sangesland, O.E.; 
Vroom, H.J.; Madey, R.W. (to Grumman Aerospace Corp.). US 
Patent 4,059,093. 22 Nov 1977. Filed date 22 Sep 1975. 6p. 

A solar energy collector is described for collecting, concen- 
trating, and utilizing solar energy. It includes a target for transferring 
solar energy into another useable energy form and a reflector 
positioned to increase the amount of solar energy reaching the target 
and prevent solar energy from escaping around the target. The 
target includes a transparent envelope and a heat pipe containing a 
heat transfer fluid. The heat pipe has an evaporator portion disposed 
within the transparent envelope and an emergent condenser portion 
with a flange forming a dry thermal interface with a manifold for 
conducting heat energy directly from the heat pipe to the manifold. 


15832 Heat collector and storage chamber. Atkinson, D.L. US 
Patent 4,059,226. 22 Nov 1977. Filed date 2 Sep 1976. 6p. 

A solar energy heat collector and storage chamber is de- 
scribed. A glass front wall permits sun rays to pass inwardly to heat 
rock pieces and also functions to help any heat from passing out- 
ward. This glass wall extends forwardly and downwardly. Behind 
this glass wall is a mesh screen wall which is parallel. Behind this 
screen wall are first and second baffle walls, the first forming with 
the screen wall a first rock chamber and the second forming with the 
first a second rock chamber. The first baffle wall extends from the 
top or bottom wall, toward and short of the other wall, while the 
second baffle wall extends from the other toward and short of the 
first wall. First and second walls provide a circuitous passageway 
formed of first and second interconnected rock chambers, which are 
filled with irregular shaped pieces of rock, through which air may be 
circulated. The collector and storage chamber is connected with the 
hot air plenum chamber and cold air returns of a conventional hot 
air furnace. The furnace may utilize heat sources separate from the 
collector and storage chamber or the chamber may be the source of 
heat for the furnace. 


15833 Multiple mirrored apparatus utilizing solar energy. Arbo- 
gast, P.R. US Patent 4,056,313. 1 Nov 1977. Filed date 15 Jun 1976. 
p. 

A multiple mirrored apparatus utilizing solar energy is used to 
direct the rays of the sun in a concentrated and steadily directed 
fashion to one spot during the whole of the period of sunshine. Such 
apparatus can be termed a heliostat. The heliostat includes a number 
of mirrors arranged in an array of rows and columns. Each mirror 
has a reflective surface and a rear surface and a central axis through 
each surface. The heliostat can include a mirror, means for pivoting 
the mirror about an east-west direction on a daily cycle and means 
for continuously (not intermittently) pivoting the mirror about a 
north-south direction on an annual cycle. 


15834 Renewable surface heliostat type solar mirror. Harbison, 
R.C.: Bradley, G.A.; Lux, P.A. (to General Dynamics Corp.). US 
Patent 4,056,309. 1 Nov 1977. Filed date 4 May 1976. 8p. 

A support surface having the shape of a desired mirror 
surface for use in reflecting solar light and a sheet of flexible mirror 
material with a portion covering the support surface are described. 
A reel device for selectively changing portions of the flexible mirror 
material on the support device, and a device for adhering the sheet 
of flexible material to the curvature and surface of the support 
surface are described. The mirror also includes devices for prevent- 
ing wind lifting of the flexible material from the support surface and 
for correctly positioning the solar mirror relative to the sunlight. 


15835 Selective coating for solar panels. McDonald, G.E. (to 
National Aeronautics and Space Administration). US Patent 
4,055,707. 25 Oct 1977. Filed date 22 Dec 1975. 6p. 

The energy absorbing properties of solar heating panels are 
improved by depositing a black chrome coating of controlled thick- 
ness on a specially prepared surface of a metal substrate. The surface 
is prepared by depositing a dull nickel on the substrate, and the black 
chrome is plated on this low emittance surface to a thickness 
between 0.5 micron and 2.5 microns. 


15836 Solar energy collector and sun tracking concentrator. 
Jones, R.L. US Patent 4,055,161. 25 Oct 1977. Filed date 16 Dec 
1975. 10p. 

Automatic tracking of a source of radiant energy to pivotally 
displace an energy collector panel assembly for optimum concentra- 
tion of the radiant energy absorbed is disclosed. Changes in magni- 
tude and/or location of the source relative to the collector produces 
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a change in differential air pressure in a sensor to displace the center 
of mass of a gravitational drive device through which tracking 
movement is imparted to the collector panel assembly. 


15837 Solar energy reflecting apparatus with yieldably biased 
reflectors. Peters, M.F. US Patent 4,050,777. 27 Sep 1977. Filed date 
17 Dec 1976. 6p. 

Mirrors on a support is placed to reflect and focus solar 
energy upon an absorber or into an enclosure. The mirrors are 
mounted upon the support to deflect under high wind conditions and 
then return to their optimum reflecting or focusing position. Simpli- 
fied control mechanisms are described for following the sun to insure 
the operation of the apparatus throughout each day. 


15838 Tracking lens system for solar collectors and skylights. 
Herbert, E. US Patent 4,050,789. 27 Sep 1977. Filed date 15 Apr 
1976. 4p. 

A tracking lens system for solar collectors or skylights is 
described consisting of an array of condensing lenses, a movable 
array of diverging lenses, and a second array of condensing lenses. 
By moving the array of diverging lenses, sunlight incident from any 
small angle can be tracked. The light leaving the tracking lens 
system can be parallel rays coaxial with the lens system, or can be 
focused upon a collecting means. 


15839 Baustein Sonnenkollektor. (Solar collector module). Kalt, 
A. (Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V., Koeln (Germany, F.R.). Abt. Sonnensimulation). 
Karlsruhe, Germany, F.R.; C.F. Mueller (1977). 122p. (In German). 

This book discusses the physical and technical fundamentals 
for the utilisation of solar energy. The first two chapters are dedi- 
cated to the physical fundamentals of solar radiation. After this, the 
layout and functioning of solar collectors are described. Systems of 
equations to be used for the design of solar collectors are derived 
and discussed; they lead to a comparison between the possible 
systems. Test methods for solar collectors are discussed as well as 
material and construction problems. Finally, the overall system ‘solar 
collector’ and its applications are discussed. An appendix contains 
information on producers of solar collectors and on scientific organi- 
sations working in the field of solar energy utilisation. 


15840 Theoretical investigations on the effect of channel spacing 
on the efficiency of aluminium flat collectors. Hoenisch, S.; Behm, E. 
(Schmoele (R. und G.) Metallwerke, Menden (Germany, F.R.)). 
Kaelte Klimatech.; No. 11, 454-458(1977). (In German). 

Apart from natural conditions, constructional factors have a 
great effect on the output of solar collectors. These include the 
construction of the absorber plate, where the channel spacing, 
among other factors, is of importance. Investigations into the effect 
of the channel spacing of a collector with different irradiation, 
different ambient temperatures and heat carrier temperatures are 
reported. 


15841 Cylindrical radiant energy direction device with refractive 
medium. Winston, R. (to Energy Research and Development Admin- 
istration). US Patent Application 714,863. 16 Aug 1976. 17p. 

A device is described for directing radiant energy and in- 
cludes a refractive element and a reflective boundary. The reflective 
boundary is so contoured that incident energy directed by the 
refractive element is directed to the exit surface onto the surface of 
an energy absorber positioned at the exit surface. 


HEAT STORAGE 


REFER ALSO TO CITATION(S) 15680, 15726, 15727, 15728, 
15729, 15734, 15735 


15842 Storage tank assembly. Brussels, N.E. (to Solar Energy 
Systems, Inc.). US Patent 4,119,086. 10 Oct 1978. Filed date 7 Jul 
1977. 6p. 

A storage tank divided into three liquid-tight compartments. 
The end compartments are liquid storage compartments and are 
separated by a central non-liquid holding or “dry’’ compartment 
fitted with controls, pumps and instrumentation. The end compart- 
ments are selectively coupled by liquid carrying conduits arranged 
external to the outer shell of the tank. Although the assembly is 
adapted to be buried underground, easy access to the contents of the 
intermediate compartment is provided by means of a periscope-like 
manhole opening. The first and second end compartments respec- 
tively store solar heated fluid at a higher temperature and fluid at a 
lower “use” temperature. The solar heated fluid in the first compart- 
ment is transferred to the second compartment for use in a heating 
system. Auxiliary heating means may be used to elevate the tempera- 
ture level in the second compartment for example, during “off-peak” 
demand periods. The system is designed to provide open “drain 
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back” or closed (anti-freeze) systems with additional solar cycle heat 
exchanger. 


15843 Solar energy. Thomason, H.E. US Patent 4,082,143. 4 
Apr 1978. Filed date 27 Apr 1976. 4p. 

A plurality of containers provide for heat storage in water or 
other fluids, and heat storage in heat-of-fusion heat storage material. 
Domestic water heating, including good quality heat exchange going 
in to storage and going out to points of use are described. The heat- 
of-fusion material acts as an insulator, to some extent, to reduce heat 
losses out of storage. 


15844 Concepts for short-term storage in domestic building tech- 
nology. Urbanek, A. Sanit. - Heizungstech.; 43: No. 1, 37-39(1978). (In 
German). 

In dimensioning solar plants, it is important to achieve not a 
maximum saving of fossil fuels, but an optimum saving in relation to 
the investment costs. The disproportionally high cost of storage in 
the case of full solar energy utilisation makes it necessary to find a 
way, with simple means, to cover only part of the heat demand with 
solar energy. The concepts for short-term storage of solar energy are 
presented. 


15845 Heat store and installation for the utilization of solar 
energy. Schmid, R.; Kreibich, U. (to Ciba-Geigy Corp.). US Patent 
4,063,546. 20 Dec 1977. Priority date 28 Apr 1975, Switzerland. 16p. 

A heat accumulator is described which has a heat exchanger 
embedded in a crystalline substance and has a maximum operating 
temperature greater than the melting point of the crystalline sub- 
stance. The latter and the heat exchanger are integrated in a mould- 
ing bonded by crosslinked plastic. The crosslinked plastic is crystal- 
line and forms the crystalline substance. There is also an installation 
for the utilization of solar energy. The installation comprises the heat 
accumulator as described, a useful-heat exchanger, and a solar 
energy absorber, which form a heat transfer circuit. The installation 
is of particular use for the production of warm water. 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 15483, 16357 


15846 (CONF-750353—) Geothermal phenomenon and its appli- 
cations. (Accademia Nazionale dei Lincei, Rome (Italy)). 1977. 224p. 
(In English and Italian). Dep. NTIS (US Sales Only), PC Al0/MF 
AOl. 


From Meeting on geothermal phenomena and its applications; 
Rome, Italy (3 Mar 1975). 

Eight of the nine papers presented at the conference are 
compiled. Individual abstracts were prepared for each paper. (JSR) 


RESOURCE STATUS AND ASSESSMENT 


15847 Geothermal energy in 1978: situation and prospects. Paris, 
L.; Scappini, U. (Ente Naz per L’Energ Elettr, Italy). Elettrotecnica; 
65: No. 5, 369-382(May 1978). (In Italian and English). 

After recalling the interest for geothermal energy in many 
countries of the world, the paper classifies geothermal resources into 
different systems with corresponding different utilization possibili- 
ties. Particular attention is devoted to high-temperature, vapor- 
dominated and water-dominated, hydrothermal systems, the only 
ones which are utilized up to now for electricity generation. Low- 
temperature hydrothermal systems and dry-hot-rock systems are 
then described. After a detailed description of the Larderello geoth- 
ermoelectric power plants in Italy, the paper concludes indicating 
that total contribution of geothermal energy to the coverage of the 
energy demand —— to about 0.2% of the world total oil 
consumption, and that following a reasonably optimistic forecast this 
share may reach in ten years no more than 1%. 


USA 


15848 (UCRL—52450) Revised estimate of recoverable thermal 
energy in the Salton Sea Geothermal Resource Area. Younker, L.; 
Kasameyer, P. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 15 Apr 1978. Contract W-7405-ENG-48. 19p. Dep. 
NTIS, PC A02/MF AO1. 

A revised estimate of the recoverable thermal energy in the 
Salton Sea Known Geothermal Resource Area (KGRA) was made 
using the strong correlation between the temperature distribution 
and the magnetic anomaly. Estimates of the power-generating poten- 
tial range from 1300 MW-20 years (for indicated resources) to 8700 
MW-20 years (for hypothetical resources). These figures are com- 
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patible with previously published estimates. Comparison of various 
estimation procedures reveals major differences in techniques used 
to assess reservoir volume. However, there is general agreement on 
parameters used to convert reservoir volume to recoverable energy. 
Conservative estimates justify continued research and development 
to solve the technical problems that stand in the way of commercial- 
ization of the Salton Sea resource. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


15849 (CONF-750353—, pp 123-139) Geothermal energy and 
plate tectonics: computation of heat distribution in geothermal area. 
Szadeczky-Kardoss, E. 1977. 

From Meeting on geothermal phenomena and its applications; 
Rome, Italy (3 Mar 1975). 


According to plate tectonics active geothermal belts of the 
oceanic ridges represent the zones of accretion, that of the axis 
orogenic belts represent the zones of subduction. The heat flow 
within the belts of accretion is strong hypernormal, that of the 
subduction is first hyponormal, then strong hypernormal. Heat distri- 
bution calculations are described. (MHR) 


USA 


15850 (IDO—78-170.a.1.1) Hydrothermal alteration at the Roo- 
sevelt Hot Springs Thermal Area, Utah: petrographic characterization 
of the alteration to 2 kilometers depth. Ballantyne, J.M.; Parry, W.T. 
(Utah Univ., Salt Lake City (USA). Dept. of Geology and Geophys- 
ics). Apr 1978. Contract EG-78-C-07-1701. 30p. Dep. NTIS, PC 
A03/MF AOl1. 

Hydrothermal alteration in drill cuttings from Thermal 
Power drillhole 14-2, Roosevelt Hot Springs Thermal area, was 
studied petrographically. The hole is sited in alluvium approximately 
1.6 km southeast of the old resort and was rotary drilled to a depth 
of 1866.0 m. Hydrothermal alteration has affected all rocks in the 
drillhole. Original rock textures are generally preserved. Significant 
changes in alteration mineralogy and intensity, which do not ap; 
to be rock-type dependent, were observed. Alteration was described 
in three ways: pervasive alteration mineralogy was described by 
determining the alteration products of each of the major mineral 
species; vein and fracture fillings were described where recognized; 
and intensity of alteration was described by estimating the amount of 
destruction of major mineral species. Because of the nature of the 
samples (cuttings) the relationships of mineralogy and intensity to 
veins and fractures cannot be determined, but overall patterns clear- 
ly emerge. Mineral types identified include plagioclase, hornblende, 
biotite, sphene, and sulfides. (JGB) 


15851 Regional geophysical setting of the Rio Grande rift. Cor- 
dell, L. (Geological Survey, Denver, CO). Geol. Soc. Am., Bull.; 89: 
No. 7, 1073-1090(Jul 1978). 

The Rio Grande rift encompasses uplifts of the southern 
Rocky Mountains and their southern extension as well as axial fault 
blocks. The rift widens irregularly southward from a narrow horst in 
Colorado into a broad collapsed vault, characterized by grabens, in 
southern New Mexico. Whether manifested by horsts or grabens, 
primarily extensional strain is involved which increases in magnitude 
southward. Extensional faulting along the rift occurred in Neogene 
to Quaternary time, but the rift follows an axis of Laramide, Pennsyl- 
vanian, and possibly earlier uplifts. Gravity gradients due to the low 
density of graben fill delineate major faults of the rift system, which 
show a gridded or en echelon pattern over distances of tens of 
kilometers. Aeromagnetic data show these faults to be aligned with 
basement structural grain. Zigzags hundreds of kilometers long in 
the trend of the rift may also be related to basement grain. Basement 
trends in the Colorado Plateau to the west seem to differ in direction 
from those in the High Plains to the east. Seismic data also show that 
the rift occurs in an area of transition between anomalous crustal and 
upper mantle structure typical of the Cordillera and crustal structure 
typical of the High Plains. Deep seismic data are sparse within the 
rift, but high heat flow, high elevation, high electrical conductivity, 
and both residual positive (shallow source) and negative (deep 
source) gravity anomalies suggest the presence of symmetrical 
anomalous crustal and upper-mantle structure along the axis of the 
rift. In the Socorro area, where the rift has been studied intensively, 
available data indicate relatively low compressional velocity, rapid 
Holocene uplift, and the presence of magma within the crust. In 
view of geomorphic evidence for widespread Holocene faulting, the 
seismicity of the rift is surprisingly low. 


NON-USA 
REFER ALSO TO CITATION(S) 15136 
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15852 Structures of geothermal fields in the Pripyat depression. 
omolov, G.V.; Pinchuk, A.P. Dokl. Akad. Nauk BSSR; 22: No. 
4, 363-366(Apr 1978). (In Russian). 

A method is presented for studying the structure of geother- 
mal fields and identifying anomalous zones in the sedimentary layer 
of the Pripyat depression. The influence of an active hydrogeologi- 
cal system in the upper layer of the sedimentary cover is suggested 
as the cause of the negative temperature anomaly of the depression’s 
southern zone. 3 references, 2 figures, 1 table. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


15853 (CONF-750353—, pp 11-21) Criteria and prospects in 
geothermal exploration. Tongiorgi, E. 1977. (In Italian). 

From Meeting on geothermal phenomena and its applications; 
Rome, Italy (3 Mar 1975). 


Criteria that can be used in geothermal exploration and evalu- 
ation are summarized and their potential described on the basis of an 
examination of Italian geothermal resources. These criteria include 
salt content of waters, analysis of hydrological systems, and tempera- 
ture measurements. Areas in which research is necessary to extend 
the understanding of the phenomena involved and methods of its 
practical exploitation are indicated. (JSR) 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


15854 (COO—2908-3) Research on the physical properties of 
geothermal reservoir rock. Quarterly report, March 1978. Keller, 
G.V.; Grose, L.T.; Pickett, G.R. (Colorado School of Mines, 
Golden (USA). Dept. of Geophysics). 30 Mar 1978. Contract EY-76- 
S-02-2908. 25p. Dep. NTIS, PC A02/MF AO1. 

A laboratory study of the P-wave velocity and electric resis- 
tivity was undertaken on Cenozoic volcanic rocks collected from the 
Columbia Plateau voicanic basin (C) and the Jemez volcanic field 
(NM). Electric resistivities of cylindrical samples saturated with 0.1 
N NaCl solution were measured using a four electrode system and a 
1.0 KHz frequency source. Seismic P-wave velocities were calculat- 
ed from measured transit time of mechanical pulses generated and 
received by piezoelectric transducers. The electric resistivity of 
water saturated samples decreased as temperature increased to the 
boiling point of water. Above boiling point, resistivity increased 
rapidly as water changed to vapor. Resistivity is most sensitive to 
temperature changes between 35°C to 65°C. Resistivities of samples 
increased with decrease in saturation. The effect is more pronounced 
at lower temperatures. No dependence of seismic P-wave velocities 
on temperature was observed. Both resistivity and P-wave velocity 
depend on porosity. The increase in porosity results in a decrease in 
the resistivity formation factor. Assuming a relationship FF = a phi/ 
sup -m/ (Archie's Law), where FF and phi represent the formation 
factor and porosity respectively, least squares indicate a variation of 
a between .5 and 2.0. The value of m varied between 1.2 to 1.7. 
Seismic velocities (v) decrease as porosity increases. Porosity ap- 
my to be linearly related to log v. Several samples show anoma- 
ous relationship between porosity and resistivity. Most of these 


samples also show anomalous seismic velocities. The majority of 
these samples have coarse grains or large pores. The effect of 
saturation on P-wave velocity is small and can be observed in few 
samples. In these samples, seismic velocities decrease with increase 
in saturation at high saturation (100% to 85%), and show a reverse 
relationship at low saturation. Between 15% and 85% saturation in 
velocity is constant. 


15855 (LBL—7057) Catalogue of magnetotelluric apparent resis- 
tivity pseudo-sections over two-dimensional models. Lee, K.H.; 
Labson, V.; Wilt, M.; Goldstein, N. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1978. Contract W-7405- 
ENG-48. 7ip. Dep. NTIS, PC A04/MF AOI1. 

As part of the program on geothermal exploration technique 
evaluation and development, the magnetotelluric method was evalu- 
ated in a Basin and Range environment (Beyer et al., 1976). One 
developement from this effort is an improved two-dimensional mag- 
netotelluric resistivity computer algorithm, called TEM, capable of 
calculating the transverse electric (TE) and transverse magnetic 
(TM) soundings over an arbitrary two-dimensional body. Using this 
program a series of magnetotelluric pseudosections was generated 
over a set of two-dimensional models which in a gross sense typify 
structure and resistivities of northern Nevada. This catalogue may be 
used for qualitative evaluation of existing MT data or for planning 
future surveys. 


15856 (USGS-OFR—77-120) Schlumberger soundings, audio- 
magnetotelluric soundings and telluric mapping in and around the Coso 
Range, California, Jackson, D.B.; O'Donnell, J.E.; Gregory, D.I. 
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(Geological Survey, Washington, DC (USA)). 1977. 50p. Geological 
Survey, Washington, DC, $28.50. 

Results of geophysical surveys in and around the Coso 
Range, and in particular in the area surrounding Coso Hot Springs 
are reported. Electrical properties of rocks associated with thermal 
phenomena of the Devil's Kitchen-Coso Hot Springs area in the 
Coso rhyolite dome field and the large arcuate fracture system 
previously postulated to represent a stage of incipient caldera forma- 
tion were studied. Six individual plates are included. Plate 1 shows 
the index map for the location of the Schlumberger soundings. In 
addition plate 1 also includes the location of audio-magnetotelluric 
(AMT) cross section A-A’ and B-B’ (Plates 2 and 3), and dc 
resistivity cross sections D-D’ and C-C’ (Plates 4 and 5). The 
automatically processed and interpreted data are shown in the 
graphs given in appendixes I and II. (JGB) 


15857 (USGS-OFR—77-541) Thermal surveillance of active vol- 
canoes using the Landsat-1 Data Collection System. Part III. Heat 
discharge from Mount St. Helens, Washington. Friedman, J.D.; 
Frank, D. (Geological Survey, Denver, CO (USA); Geological 
Survey, Seattle, WA (USA)). 1977. 30p. Geological Survey, Wash- 
ington, DC. 

Two thermal anomalies, A at 2740 m altitude on the north 
slope, and B between 2650 and 2750 m altitude on the southwest 
slope at the contact of the dacite summit dome of Mount St. Helens, 
Washington, were confirmed by aerial infrared-scanner surveys be- 
tween 1971 and 1973. Landsat-1 Data Collection Platform 6166, 
emplaced at site B anomaly, transmitted 482 sets of temperature 
values in 1973 and 1974, suitable for estimating the differential 
radiant exitance as 84 W m7’, approximately equivalent to the 
Fourier conductive flux of 89 W m~? in the upper 15 cm below the 
surface. The differential geothermal flux, including heat loss via 
evaporation and convection, was estimated at 376 W m~*. Total 
energy yield of Mount St. Helens probably ranges between 0.1 and 
0.4 x 10° W. 


15858 (USGS-OFR—77-599) Structural and heat-flow implica- 
tions of infrared anomalies at Mt. Hood, Oregon. Friedman, J.D.; 
Frank, D. (Geological Survey, Denver, CO (USA); Geological 
Survey,: Seattle, WA (USA)). 1977. 30p. Geological Survey, Wash- 
ington, DC. 

Surface thermal features occur in an area of 9700 m? at Mt. 
Hood, on the basis of an aerial line-scan survey made April 26, 1973. 
The distribution of the thermal areas below the summit of Mt. Hood, 
shown on planimetrically corrected maps at 1 : 12,000, suggests 
structural control by a fracture system and brecciated zone peripher- 
al to a hornblende-dacite plug dome (Crater Rock), and by a 
concentric fracture system that may have been associated with 
development of the present crater. The extent and inferred tempera- 
ture of the thermal areas permits a preliminary estimate of a heat 
discharge of 10 megawatts, by analogy with similar fumarole and 
thermal fields of Mt. Baker, Washington. This figure includes a heat 
loss of 4 megawatts (MW) via conduction, diffusion, evaporation, 
and radiation to the atmosphere, and a somewhat less certain loss of 
6 MW via fumarolic mass transfer of vapor and advective heat loss 
from runoff and ice melt. The first part of the estimate is based on 
two-point models for differential radiant exitance and differential 
flux via conduction, diffusion, evaporation, and radiation from heat 
balance of the ground surface. Alternate methods for estimating 
volcanogenic geothermal flux that assume a quasi-steady state heat 
flow also yield estimates in the 5-11 MW range. Heat loss equivalent 
to cooling of the dacite plug dome is judged to be insufficient to 
account for the heat flux at the fumarole fields. 


15859 On shallow-hole temperature measurements: a test study in 
the Salton Sea geothermal field. Lee, T.C. (Univ. of California, 
Riverside). Geophysics; 42: No. 3, 572-583(Apr 1977). 

Shallow-hole (<13 m) temperature measurements made at 
various depths and/or times may yield reliable values of geothermal 
gradient and thermal diffusivity if the groundwater table is shallow 
(a few meters) such that the effect of time-dependent moisture 
content and physical properties is negligible. Two numerical meth- 
ods based on nonlinear least-squares curve fitting are derived to 
remove the effect of annual temperature wave at the ground surface. 
One method can provide information on the gradient and diffusivity 
as a function of depth while the other gives average value over the 
depth interval measured. Experiments were carried in six test holes 
cased with 2 cm OD PVC pipes in the Salton Sea geothermal field. 
A set of 5 to 7 thermistors was permanently buried inside the 
individual pipes with dry sand. Consistent gradient determinations 
were obtained with both numerical methods from six monthly obser- 
vations. By linearly extrapolating the depths to the 100°C and 200°C 
isotherms from the calculated gradients and mean ground tempera- 
tures, good agreement was found with the nearby deep-well data for 
four holes. Discrepancy is found for two holes, one of which is 
located near the field of CO2 mud volcanoes and the other near the 
volcanic Red Hill, reflecting complicated local hydrologic condi- 
tions. 





APRIL 15, 1979 


15860 Microseisms in geothermal exploration: studies in Grass 
Valley, Nevada. Liaw, A.L. Berkeley, CA; Univ. of California 
(1977). 188p. University Microfilms Order No. 78-12,658. 

Thesis (Ph. D.). 

Frequency-wavenumber (f-k) spectra of seismic noise in the 
bands 1 equal to or less than f equal to or less than 10 Hz in 
frequency and [k] equal to or less than 35.7 cycles/km in waven- 
umber, measured at several places in Grass Valley, Nevada, exhibit 
numerous features which can be correlated with variations in surface 
geology and sources associated with hot spring activity. Exploration 
techniques for geothermal reservoirs, based upon the spatial distribu- 
tion of the amplitude and frequency characteristics of short-period 
seismic noise, are applied and evaluated in a field program at a 
potential geothermal area in Grass Valley, Nevada. A detailed 
investigation of the spatial and temporal characteristics of the noise 
field was made to guide subsequent data acquisition and processing. 
Contour maps of normalized noise-level derived from carefully 
sampled data are dominated by the hot spring noise source and the 
generally high noise levels outlining the regions of thick alluvium. 
Major faults are evident when they produce a shallow lateral con- 
trast in rock properties. A small two-dimensional array was placed at 
16 locations in the region to map propagation parameters. The f-k 
spctra reveal local shallow sources, but no evidence for a significant 
body wave component in the noise field was found. With proper 
data sampling, array processing provides a powerful method for 
mapping the horizontal component of the vector phase velocity of 
the noise field. This information, as well as the accurate velocity 
structure, will enable us to carry out seismic ray tracing and eventu- 
ally to locate the source region of radiating microseisms. In Grass 
Valley, and probably in most areas, the 2 to 10 Hg microseismic field 
is predominantly fundamental mode Rayleigh waves controlled by 
the very shallow structure. 


15861 Plate motions and polar wandering. Dickman, S.R. Berke- 
ley, CA; Univ. of California (1977). 143p. University Microfilms 
Order No. 78-12,538. 

Thesis (Ph. D.). 

Several electrical techniques are applied to geothermal explo- 
ration. A natural field electrical exploration technique, the E-field 
ratio telluric method, is described. This method employs a collinear 
three-electrode array to measure successive electric field ratios as 
the array is leap-frogged along a survey line. The 0.05 and 8 Hz 
responses observed over numerous simple resistivity structures, 
based upon numerical modeling, are presented. From the model 
study it can be concluded that: the method is well suited for the 
rapid electrical reconnaissance exploration of survey areas of several 
hundred square kilometers, in search of deep conductive targets such 
as might be associated with hydrothermal systems; the frequencies 
used for the model study (0.05 and 8 Hz) are appropriate to explora- 
tion in Basin and Range valleys, and afford a rudimentary means of 
depth discrimination. Also presented are a two-dimensional numeri- 
cal model study and comparison of the polar dipole-dipole and 
Schlumberger resistivity arrays. A catalog of dipole-dipole and 
Schlumberger apparent resistivity pseudo-sections is presented. It is 
concluded that: for the Schlumberger array, data can be accurately 
interpreted only if the resistivity structure is horizontally layered, 
and conductive bodies having a depth of burial greater than their 
width are not observed; for the dipole-dipole array, complex anom- 
aly patterns unrelated in appearance to the causative structure result 
from simple models, hence, a familiarity with model results is 
essential to interpretation of these data. A detailed interpretation of 
E-field ratio telluric, bipole-dipole resistivity mapping, and dipole- 
dipole resistivity data obtained in the course of geophysical explora- 
tion of the Leach Hot Springs area of Grass Valley, Nevada is 
presented. Several areas are singled out as being worthy of further 
investigation of their geothermal potential. The three electrical 
exploration techniques are compared. (JGB) 


EXPLORATORY DRILLING AND WELL LOGGING 


15862 (NVO—1528-1) C.D. Hopkins, et al., No. 2. Geothermal 
Well-Of-Opportunity, Wayne County, Georgia. Operational report. 
Lohse, A. (Gruy Federal, Inc., Houston, TX (USA)). Jul 1978. 
Contract EG-77-C-08-1528. 14p. Dep. NTIS, PC A02/MF AOI. 

An oil and gas exploration well, located near Jesup in Wayne 
County, Georgia (lat. 31°32’ N, long. 81°43’ W), was deepened and 
used for geothermal temperature-gradient measurements. The well 
was drilled from 4,009 to 4,341 feet, then diamond cored to 4,371 
feet, 28 feet of core being obtained for analysis. After logging by the 
U.S.G.S. District Groundwater Office in Atlanta, the well was 
terminated with 31/2" tubing to 4,386 feet. The bottom-hole tempera- 
ture was determined to be 60°C (140°F) at 1,331 meters (4,365 feet). 
Over the interval 47 to 1,331 meters (154 to 4,365 feet) the least- 
squares temperature gradient was 29.3 +- 0.14 °C/km (1.61 +- 0.25 
°F/100 ft). 


GEOTHERMAL ENERGY 1675 


15863 (SAND—78-1168C) Design and of geother- 
mal hybrid microcircuits. Palmer, D.W. (Sandia Labs., Albuquerque, 
NM (USA)). 1978. Contract EY-76-C-04-0789. 5p. (CONF-781208— 
1). Dep. NTIS, PC A02/MF AOl1. 

From IEEE Midcon on Electronics; Dallas, TX, USA (13 
Dec 1978). 

Geothermal well logging electronic instrumentation requires 
carefully chosen materials and layout procedures to ensure hybrid 
operation from 25 to 300°C for at least 100 hours. Material selection 
involved thick film inks, transistor chips, and packaging compounds. 
Commercial thick film materials were found which tolerate extreme 
temperature operation: "plague-free” fritless golds, resistor composi 
tions with temperature coefficients of resistance optimized at 150°C, 
and high melting temperature-low ion mobility dielectric inks. Ex- 
haustive semiconductor device surveys indicate the silicon junction 
field effect devices exhibit a zero temperature coefficient operational 
bias region from 25 to 300°C and acceptable drift during 1000 hours 
at 300°C. Attachment of substrate into hermetic packages is 
achieved with gold—germanium preforms or low melting tempera- 
ture glaze, and package lids are preform-soldered or welded on in an 
inert atmosphere. Several layout techniques are used which facilitate 
assembly and enhance reliability: (1) large rectangular resistor areas 
enhance stability and extend trimming range, (2) potential resistors 
bypasses extend the range of trimming, (3) large die pads allow chip 
replacement, (4) large wire bonding pads permit diffusion barrier 
attachment, and (5) isolated transistor patterns allow temperature 
characterization before commitment to the circuit. Using these mate- 
rials and layout techniques, instruments to measure downhole tem- 
perature, pressure, and flow have been developed and tested. Field 
performance and future directions are also discussed. 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 15868 


15864 (CONF-750353—, pp 41-67) Some economic aspects of 
geothermal energy. Christoper, H.; Armstead, H. 1977. 

From Meeting on geothermal phenomena and its applications; 
Rome, Italy (3 Mar 1975). 


The following subjects are discussed: geothermal energy po- 
tential, permissible rate of heat extraction, reasons for slow geother- 
mal development in the past, relative geothermal costs, two part 
geothermal costing, the relative economics of condensing and non- 
condensing geothermal turbines, the economics of geothermal power 
plants, the possibility of using geothermal power for carrying 
loads, improvement of the heat extraction efficiency, expanded appli- 
cation of geothermal energy, by-product economic benefits from 
geothermal development, and the action required to promote geo- 
thermal development. (MHR) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


15865 (UCRL—13897) Outdoor recreational use of the Salton 
Sea with reference to potential impacts of geothermal development. 
Twiss, R.; Sidener, J.; Bingham, G.; Burke, J.E. (California — 
Berkeley (USA). Inst. of Urban and Re — ae ae a A 
1978. Contract W-7405-ENG-48. 97p. p. NTIS, 

AOl. 

The objectives of this study were to describe the types, levels, 
and locations of outdoor recreation uses in the Salton Sea area, the 
number and principal activities of visitors, and to estimate the 
consequences upon outdoor recreation of geothermal development 
and other activities that might affect the Salton Sea. It is concluded 
that since the Salton Sea is considered legally to be a sump for 
agricultural, municipal, and presumably geothermal waste waters, 
recreational use of the Sea for fishing and boating (from present 
marinas) will undoubtedly continue to decline, unless there is a 
major policy change. Use of the shoreline for camping, the sur- 
rounding roads and lands for scenic viewing, ORV events, and 
retirement or recreation communities will not decline, and will 
probably increase, assuming control of hydrogen sulfide odors. Two 
ways in which the fishing and present boating facilities could be 
returned to a wholly usable steady state are discussed. One is by 
construction of a diked evaporation pond system at the south end of 
the Sea. This would allow a means of control over both water level 
and salinity. Another means, less costly but more difficult to effec- 
tively control, would be to budget geothermal plant use of, and 
disposal of wastes in, Salton Sea water. (JGB) 
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GEOTHERMAL POWER PLANTS 


15866 (CONF-750353—, pp 69-91) Utiliztion of geothermal 
energy. Leardini, T. 1977. (In Italian). 

From Meeting on geothermal phenomena and its applications; 
Rome, Italy (3 Mar 1975). 


Tabulations and descriptions are given of the present and 
planned use of geothermal energy for electricity generation and for 
non electrical purposes. Possible future utilization of geothermal 
energy - electricity production using hot water and hot dry rock 
systems - is discussed. Schematics are given of present and future 
power generation systems. (JSR) 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 15872, 15874 


15867 Power conversion and systems for recovering geothermal 
heat. Sheinbaum, I. US Patent 4,120,158. 17 Oct 1978. Filed date 15 
Nov 1976. 18p. 

A process for the conversion of geothermal heat energy into 
electrical power by advantageously combining direct and indirect 
heat exchange systems and other systems to maximize the power 
production is presented. Specifically, a process and system is pre- 
sented for the utilization of geothermal heat from flashed geothermal 
hot fluids composed of hot liquid and vapor. The heat from the hot 
liquid is exchanged with a working fluid in a direct contact heat 
exchanger, while the hot geothermal vapor is used in a boiler for 
heating, boiling and vaporizing the working fluid. The vaporized 
working fluid thus formed is fed into a power extraction device 
which may form a liquid mist upon expansion. The working fluid 
vapor is then condensed at the exhaust side of the power extraction 
device, and returned to the direct contact heat exchanger, thus 
closing the power cycle. The internal pressure inside the direct 
contact heat exchanger is carefully controlled to suppress boiling in 
the direct contact heat exchanger. The operating pressure of the 
boiler is also carefully controlled to fully evaporate the working 
fluid by condensing a portion or all the hot geothermal vapors. The 
direct contactor has a plurality of processing zones including a heat 
transfer zone, one or more separation zones for separating both 
liquids and solids, a precipitation zone, and a wash zone. In the heat 
exchanger zone and the precipitation zone, there is included precipi- 
tation trays vertically spaced for allowing salt precipitation without 
interfering with a secondary or the working uid ow. The wash 
zone is equipped with a wash tray where the liquid secondary fluid 
can be scrubbed with water. 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 15873 


15868 (SAND—78-0766) Program in geothermal well technology 
directed toward achieving DOE/DGE power-on-line goals. Polito, J.; 
Varnado, S.G. (Sandia Labs., Albuquerque, NM (USA)). Oct 1978. 
Contract EY-76-C-04-0789. 83p. Dep. NTIS, PC A0O5/MF AOl. 
This document presents the material used in an oral presenta- 

tion to the DOE/Division of Geothermal Energy, which was de- 
signed to illustrate the importance of well technology development 
in reducing geothermal well costs, and to achieve geothermal 
wer-on-line goals. Examination of recent studies of the economics 
of geothermal energy leads to the conclusion that the overall sensi- 
tivity of geothermal power-on-line to well cost is in the range of one 
to two. Current data suggest that a vigorous R and D program in 
rotary drilling technology can reduce geothermal drilling costs by 
about 20%, but a reduction of 40 to 50% is needed to achieve DOE/ 
DGE goals. Research in advanced drilling systems is needed to 
satisfy this more stringent requirement. Some critical technological 
deficiencies that occur when current rotary drilling techniques are 
used for geothermal drilling are discussed. A broadly based develop- 
ment program directed at correcting these deficiencies is defined. 


15869 (TID—28684) Annual report on the project to design and 
experimentally test an improved geothermal drill bit. Barker, L.M.; 
Green, S.J.; Maurer, W.C.; DeVries, L.K. (Terra Tek, Inc., Salt 
Lake City, UT (USA)). Jun 1976. Contract EY-76-C-07-1546. 40p. 
Dep. NTIS, PC A03/MF AOl. 

Progress is reported in a research and development program 
to design, build, and test an improved geothermal drill bit., The 
major tasks of the Phase I effort are entitled: failure mechanisms of 
existing bits; new steels and new bearing design; and new seals and 
lubricants. It appears that a significant gain in drill-bit life can be 


ERA VOL. 4, NO. 7 


attained by the use of higher-temperature steels which retain more 
hardness at temperatures above 260°C (500°F). Such steels are 
available, and two research bits of high-temperature steels were 
made and will shortly be tested in a laboratory-simulated full-scale 
geothermal drilling environment. Two control bits of the same 
design, but made with conventional drill bit steels, were also ob- 
tained for identical laboratory test runs, so that the performance of 
the research bits can be meaningfully assessed. Base-line properties 
of the steels, such as hardness and fracture toughness as functions of 
temperature, are being measured to further assess the value of the 
high-temperature steels selected for the research bits. A geothermal 
test vessel was designed and fabricated in which the full-scale drill 
bits will be tested. The vessel is capable of temperature to 427°C 
(800°F) and pressures to 35 MPa (5,000 psi). Seal and lubrication 
designs were studied, and the state of the art in high-temperature 
seals and lubricants was assessed. Some candidate seals and lubri- 
cants have been obtained for testing, and others are being procured. 
In addition, a seal test vessel has been designed and will soon be 
completed which can simulate the geothermal drilling environment 
in full-scale testing of seal and lubricant designs and materials. (JGB) 


15870 (TID—28699) Feasibility study of a hybrid erosion drill- 
ing concept, PIFR-984, (Physics International Co., San Leandro, CA 
(USA)). Jun 1977. Contract EY-76-C-03-1312. 103p. Dep. NTIS, PC 
A06/MF AO1. 

Analysis of a preliminary design for a hybrid ERODRILL 
system indicates that the system is practicable for both fabrication 
and operation in the field. The system as designed is compatible with 
standard 3-inch i.d., 4'/2-inch o.d. drilling pipe and rotary drill bits. 
Very little additional wellhead equipment will be required in field 
use. Dynamic loading on the downhole system with this concept is 
negligible; the upward thrust on the drill stem is only about 6,000 
pounds per pulse while the downward force on the drill stem during 
drilling is 30,000 pounds. Both safety and reliability analyses have 
been performed which show the hybrid ERODRILL concept to be 
at least equivalently safe and reliable as standard drilling methods. 
Preliminary economic analysis shows that with current assumptions, 
ERODRILL is extremely attractive for offshore drilling operations, 
and possibly within competitive reach for deep (20,000 feet) land 
wells. The hybrid concept does not at first blush appear economical 
for shallow (10,000 feet) land wells. These conclusions are based 
upon assumptions about system performance, which, while they 
were based on the best available evidence, may be incorrect by as 
much as * - a factor of 2. 


15871 (TID—28700) Feasibility of water jet coring. Task I 
report. Reichman, J.M.; Cheung, J.B. (Flow Research, Inc., Kent, 
WA (USA)). Jul 1976. Contract EY-76-C-06-2325. 27p. Dep. NTIS, 
PC A03/MF AOl. 

A study was conducted to determine the feasibility of using 
high-pressure waterjets to core in geothermal formations. The study 
first examined systems for high-pressure waterjet coring and then 
considered component compatibility with high pressure. The results 
of the study indicate that a coaxial drill string is required as is a two- 
passage swivel. The systems are designed to separate the high- 
pressure fluid from the standard drilling fluids. The results also show 
that high-pressure waterjet coring is a feasible process, which could 
be demonstrated in the field in a relatively short time. In addition, 
the feasibility of using various types of fluid as the jet fluid was 
investigated. The results indicate that water or any clear fluid is the 
most desirable jet fluid. When a clear fluid is used in conjunction 
with drilling mud, no appreciable dilution of the mud occurs because 
of the small volume flow rate of water. In addition, using a clear 
fluid minimizes the wear of the components of the pump. A study 
was also made to examine the feasibility of using downhole intensifi- 
ers as a source of high-pressure fluid. Of the various schemes that 
were examined, it appears that a water-powered/water-drilling fluid 
intensifier is the most technically feasible. 


FLUID TRANSMISSION 


15872 Geothermal and solar integrated energy transport and con- 
version system. Rappoport, M.D. US Patent 4,099,381. 11 Jul 1978. 
Filed date 9 Sep 1977. 10p. 

An energy transport and conversion system is disclosed for 
conducting geothermal energy over extended distances without loss 
of the geothermal energy so as to permit efficient conversion of 
geothermal energy at a central thermal power station. The energy 
transport system includes multiple, geographically dispersed wells 
for ——— a fluid medium, multiple separate conduits for con- 
ducting the fluid medium to a common, central thermal power 
station separated from the geothermal wells by an extended distance, 
and multiple concentrating solar collectors associated respectively 
with the separate conduits for heating the fluid medium as it moves 
through the conduits toward the central thermal power station and 
thereby, preventing loss of geothermal energy during such move- 
ment despite the extended distance. 
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CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 16749 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


15873 Geothermal well pump performance sensing system and 
monitor therefor. Robbins, K.W.; Ross, G.F. (to Sperry Rand Corp.). 
US Patent 4,107,987. 22 Aug 1978. Filed date 27 Jun 1977. 12p. 

The operating characteristics of deep well pumping equip- 
ment in a geothermal well power-generation system are observed by 
cooperating sensor and communication elements permanently associ- 
ated with the geothermal well equipment itself. Bridge circuit sen- 
sors detect well water temperature and water pressure below and 
above the pump, while a further sensor detects pump rotational 
speed. The data is transmitted by a multiplexing acoustic communi- 
cation link coupled to receiver and display means located at the 
earth's surface. An electrical generator driven at the pump speed 
serves as the rotational speed pick off and additionally supplies 
multiplexing and signal processor power for use at the down-well 
site. The signal processor includes novel diode circuits in each 
bridge sensor channel for monitoring the operation of the individual 
sensors and their common power source, thereby providing a surface 
display of the parameter being measured by a particular sensor 
channel and additionally providing a calibrating display of the 
operating status of that channel. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


15874 (CONF-750353—, pp 93-121) Stimulation of geothermal 
energy resources. Kruger, P. (Stanford Univ., CA). 1977. 

From Meeting on geothermal phenomena and its applications; 
Rome, Italy (3 Mar 1975). 


Ways to stimulate the production of geothermal energy in- 
volve the increase of efficiency through modes of utilization, tech- 
nology for energy conversion, and methods of extraction. Fracturing 
methods are discussed including hydraulic fracturing, thermal stress- 
ing, and chemical and nuclear explosive fracturing. Artificial circula- 
tion systems are described. (MHR) 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 15866 


15875 (IDO— 1624-1) Investigation of selected Alaska geother- 
mal spring sources as possible salmon hatchery sites. Final report, 
ber 1977. Baker, R.O.; Lebida, R.C.; Pyle, W.D.; 

Britch, "R. P. (Alaska State Div. of Energy and Power Development, 
Anchorage (USA); Alaska Dept. of Fish and Game, Anchorage 
(USA); Dames and Moore, Anchorage, AK (USA)). Jun 1978. 
Contract EY-76-S-07-1624. 191p. Dep. NTIS, PC A09/MF AOl1. 

Seven thermal spring sites in Alaska were investigated as 
possible locations for the construction of a salmon hatchery to test 
and demonstrate the potential applications of geothermal energy in 
the aquaculture of these fish. Investigations consisted of identifying 
candidate thermal springs and evaluating the physical, chemical, and 
biological characteristics of each site to determine its potential for 
salmon aquaculture. The seven sites studied included Akutan in the 
Aleutian Islands, False Pass, Port Moller and Mother Goose Lake on 
the Alaska Peninsula, Ophir Creek in the Kilbuck Mountains north- 
east of Bethel plus Bailey, and Bell islands north of Ketchikan in 
southeastern Alaska. Each site is described according to its physical 
character, water resources, biological aspects, hatchery application, 
and construction feasibility. The Bell Island site appears to be the 
best candidate for a pilot hatchery program utilizing geothermal 
energy. Additional in-depth engineering/hydrologic and biological 
studies are recommended. All sites are discussed with conclusions 
and recommendations presented. 








GEOTHERMAL DATA AND THEORY 


15876 (CONF-750353—, pp 23-40) Pattern of water vaporization 
in the Earth. Goguel, J. 1977. (In French). 

From Meeting on geothermal phenomena and its applications; 
Rome, Italy (3 Mar 1975). 


The evolution of a geothermal deposit is studied theoretically 
by considering the effect of the evaporation caused by the pressure 
drop resulting from exploitation. The consequences of the evolution 
of the deposit is examined in the aggregate by taking as a point of 
comparison the evolution of a natural gas deposit during its exploita- 
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tion. In the second part the progressive vaporization in a permeable 
reservoir is analyzed in detail by considering first the permeability of 
the matrix and then the effect of fissures. (JSR) 


15877 Aspects of the thermodynamic and transport 
basic magmas. Spera, F.J. Berkeley, CA; Univ. of California (1977). 
184p. University Microfilms Order No. 78-12,784. 

Thesis (Ph. D.). 

The discussion is presented in four chapters. In Chapter I the 
importance of viewing volcanic eruptions as the last stage in a 
sequence of chemical and thermomechanical instabilities is pointed 
out. Equations expressing the conservation of energy, mass, and 
momentum on a macroscopic scale are given. In Chapter II a binary 
asymmetric solution model involving Margules type expansions is 
used in conjunction with the thermodynamic criterion of equilibrium 
and published isothermal-polybaric solubility data for basalt, ande- 
site, and granitic pegmatite to generate activity coefficients for 
coexisting water saturated liquid and vapor (containing dissolved 
solids) phases. In Chapter III it is stated that nonequilibrium phe- 
nomena are ubiquitous in geochemical and geophysical systems. A 
brief survey of the structure of macroscopic irreversible thermody- 
namics based on the assumption of local equilibrium is presented. 
The phenomenological equations representing the flow of energy 
and mass are given for the general case of an n-component, single 
phase system with non-zero temperature gradients. Chapter IV deals 
with an effort to provide insight into the role of deformation in 
melting processes associated perhaps with volcanic periodicities 
within the Earth; an experimental investigation was undertaken. A 
high Prandtl number fluid was continuously sheared at a constant 
strain rate in a circular couette concentric cylinder apparatus. Ther- 
mal profiles were measured in a series of experiments run at different 
strain rates. An elementary boundary layer analysis of a fluid with an 
internal source of heating is shown to be broadly compatible with 
the experimental data. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 15854 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 15850 
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WAVE ENERGY CONVERTERS 


15878 Theoretical analyses of some simple wave power devices. 
Tornqvist, N.A. (Univ of Helsinki, Finl). Int. J. Energy Res.; 2: No. 
3, 281-294(Jul-Sep 1978). 

The problem of how to extract energy from ocean waves is 
discussed by analyzing theoretically the hydrodynamic properties of 
a few ideal devices, involving vertical energy absorbing plates. The 
aim is to find a mechanism with high ideal efficiency, but still simple 
enough for its realization in practice to be economically feasible. 
most promising device involves one or more vertical elastic plates 
situated in the water perpendicular to the incoming waves. About a 
quarter of a wavelength after the (first) plate there is a stiff vertical 
construction extending sufficiently deep in the water so that it is 
rather immobile. It serves as a reflector of the waves. The elastic 
plate is set in oscillation by the wave motion and this motion is used 
to extract the energy by applying a braking force. The optimal force 
field is discussed in some detail, and it is shown that aot much of the 
optimal efficiency is lost by letting the force field simply be propor- 
tional to the velocity. The device is also shown to be sensitive to a 
fairly broad spectrum of wavelengths and this spectrum can be 
broadened by adding more swinging plates. In this way efficiencies 
of 80-100 per cent are attained in theory over a wavelength spectrum 
extending over an order of magnitude. 14 refs. 


15879 Waves. Eadie, A. Energy Dig. (London) ; 7: No. 3, 36- 
37(Jun 1978). 

The raft is one of four wave power machines which, with 
financial support from the Department of Energy, is currently es 
tested. It was invented by Sir Christopher Cockerell in 1971. Tan 
tests have given such good results that a further test program to a 
large scale is now being undertaken in the Solent. With the wind 
from the South West the chosen site in the Solent experiences waves 
of approximately 1/10th the height of those that will be found in the 
full size sites. At this scale the size of the equipment is relatively easy 
to handle, the quantities of power are si nce and conveniently meas- 
ured, yet the apparatus is large enough to allow detailed measure- 
ments to be made on the device performance, sea-keeping and 
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mooring problems. The rafts at present under trial are expected to 
generate only a kW or so of electricity but because of the beneficial 
effects of increasing scale it is calculated that rafts in the order of 50 
m wide and 100 m long stationed off the West Coast of Scotland or 
in the Western Approaches to the English Channel might each 
generate 2 mW, dependent on sea conditions. 


15880 Rotating energy transformer and device for the extraction 
of energy from surface waves. (to Queen's Univ., Belfast, Northern 
Ireland (UK)). German(FRG) Patent 2,750,616/A/. 24 May 1978. 
15p. (In German). 

Rotating energy converter with an impeller having a number 
of vanes, which can be driven by air flowing through, characterised 
by the fact that each vane has an aerofoil cross section and is fixed 
with its zero drive aerofoil at right angles to axial direction produces 
a rotation of the same in the same direction. Equipment for extract- 
ing energy from surface waves, particularly sea waves, characterised 
by the fact that a limiter is present which marks out an area of the 
surface of the wave medium, and that a rotating energy converter is 
arranged so that it can be driven by the air movement produced in 
the area of the existing wave movement. 


WIND ENERGY 


AVAILABILITY (CLIMATOLOGY) 


15881 (PNL—2510) Verification statistic for numerical wind 
models, Kerrigan, T.C. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Sep 1978. Contract EY-76-C-06-1830. 81p. Dep. NTIS, 
PC A05/MF AOl1. 

A generalized wind estimate based on a limited number of 
uncertain field measurements is computed at each point in a given 
geographical region. A point-by-point comparison with a numerical 
model prediction of the wind field is then described. This compari- 
son results in numerical assessments of the probability that the model 
succeeded in predicting the actual wind field and that the field 
measurements contain sufficient information on which to base such a 
comparison. 


15882 (PNL—2511) Spectral estimates of a wind fluctuation 
statistic pertaining to wind energy generators. Kerrigan, T.C. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. Contract 
EY-76-C-06-1830. 40p. Dep. NTIS, PC A03/MF AOl1. 

An estimate is developed for the frequency with which a 
volume average of the longitudinal component of wind velocity 
changes by a given amount in a given time. First, a general stochas- 
tic model for the longitudinal component of atmospheric turbulence 
is explicitly constructed. Second, the mathematical foundations on 
which this paper rests are stated. They include Rice’s theorem on 
level crossings and a modification of the power spectrum for the 
longitudinal wind component to account for the volume averaging 
induced by a windmill rotor. Third, these mathematical results are 
applied to the general wind model to obtain an estimate of the 
frequency described above in terms of general spectral information. 
Fourth, attention is restricted to a stochastic wind model based on 
the theory of isotropic turbulence in order to obtain this estimate in 
terms of commonly available spectral information. A summary and 
sample calculations are provided. 


ENVIRONMENTAL ASPECTS 


15883 (DOE/ERD—0006) Environmental readiness document. 
Large and small wind systems: commercialization Phase III planning. 
(Department of Energy, Washington, DC (USA)). Sep 1978. 28p. 
Dep. NTIS, PC A03/MF AO1. 

Few environmental uncertainties pertain to Wind Energy 
Conversion Systems (WECS). Small wind energy conversion sys- 
tems are based on a proven technology with a long history of 
diverse applications. No major environmental problems have been 
encountered in manufacture, installation, or operation of these sys- 
tems. Concerns raised by the installation and operation of large 
WECS lie in the areas of safety, electromagnetic interference, noise, 
and aesthetics. Safety and electromagnetic interference are the prin- 
cipal concerns; however, these problems can be resolved in time to 
permit orderly development of large WECS. The likelihood of 
adverse findings from environmental research or new regulations 
that would impact commercialization of large wind systems is low. 
As a result, there are no environmental barriers facing large and 
small wind energy systems that would significantly delay commer- 
cialization. 
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WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 15708 


APPLICATIONS 
REFER ALSO TO CITATION(S) 15590 


15884 (AD-A—052630) Wind powered irrigation in Kansas. A 
system dynamics approach. Master's thesis. Buck, J.A. (Kansas State 
Univ., Manhattan (USA). Dept. of Industrial Engineering). 1976. 
138p. Availability: Document Partially Illegible. 

Many options have been proposed for harnessing wind power 
for irrigation. Here, two options are investigated using a system 
dynamics approach. The first option uses mechanical energy extract- 
ed from the wind as input to a mechanical pump. A flywheel serves 
as a buffer and as storage for low wind periods. The second option 
uses the mechanical output from the windmill to generate electricity. 
This electricity is then fed into an electrolysis cell to produce 
hydrogen gas. This gas is then burned in an internal combustion 
engine which drives the pump. Surplus hydrogen is stored in deplet- 
ed natural gas wells for use during low wind periods. A back up 
system is provided in both options for when the wind is not blowing 
and the stored energy has been exhausted. 


15885 (NP—23546) Wind-driven refrigeration system. Progress 
report. Franklin, R. (Westmar Coll., LeMars, IA (USA). Dept. of 
Chemistry and Physics). 9 Nov 1978. 4p. Westmar College, Le Mars, 
IA. 


Specifications are presented for a wind turbine powered re- 
frigeration system. The system was mechanical linkage for interfac- 
ing the turbine with the 3-cylinder refrigeration compressor. 


TURBINE DESIGN AND OPERATION 


15886 Horizontal axis turbine, primarily for wind power plants. 
Andersson, R. (to Praktisk Teknik AB, Vaesteraas, SE). Swedish 
Patent 7,609,457-2. Apr 1978. Filed date Apr 1978. vp. (In Swedish). 

A horizontally axled rotor preferably for wind power plants, 
containing a hub and at least two in the hub beared blades. The 
blades contin a main strut in the length direction. This invention is 
aimed to achieve a rotor, where the main strut is torsionally rigid 
and stayed in four directions and where the bearing of the blades in 
the hub is flexible across the profile of the blade. The blades are 
turnable round the center of the main strut and are automatically 
turned away when the wind pressure increases. This control requires 
however that the tum friction not is too big. The bearing is a ball- 
and-socket joint. The load of this joint is minimized by arranging the 
stays so that the centrifugal forces eliminate the forces in the stays. 
The whole torque is transmitted to the hub. The turning of the 
blades is controlled by means of hydraulic pistons. 


15887 (DOE/NASA—9773-78/1) Design, fabrication, and test 
of a composite material wind turbine rotor blade. Griffee, D.G. Jr.; 
Gustafson, R.E.; More, E.R. (United Technologies Corp., Windsor 
Locks, CT (USA). Hamilton Standard Div.). Nov 1977. Contract 
EX-76-I-01-1028. 196p. (NASA-CR—135389; HSER—7383). Dep. 
NTIS, PC A09/MF A0O1. 

The aerodynamic and structural design, fabrication, and test 
of a 60-foot (18.3-meter)-long filament wound, composite material, 
wind turbine rotor blade are described. The blade was designed for 
use with the Department of Energy/NASA MOD.-0 100 kilowatt 
experimental wind turbine located in Sandusky, Ohio. 


15888 Wind energy converter. Huetter, U. German(FRG) Patent 
2,655,026/B/. 18 May 1978. 11p. (In German). 

The problem with wind wheels is the occurrence of instabil- 
ities of motion by different flow velocities in the wing blade region. 
According to the invention described here, better stability of motion, 
than in the current designs is achieved by means of proper rotor 
bearing. posite (8, in total 56) folds of the filter element. 


15889 Wind energy system. Caneghem, A.E. German(FRG) 
Patent 2,645,443/A/. 13 Apr 1978. 8p. (In German). 

A wind power plant with rotor, pole and generator is de- 
scribed which includes at least two rotors rotating in the same 
direction firmly mounted on the extreme ends of a common shaft 
two to three meters apart. The shafti is supported in the middle by 
the pole, which is telescopically desplaceable in vertical direction, 
and has a transmission band driving by means of a driving belt or the 
like a drive gear of a driving shaft of the generator mounted at 
ground level. 


POWER CONVERSION SYSTEMS 


15890 (DOE/NASA/1028—78/19) Power-train analysis for the 
DOE/NASA 100-kW wind turbine generator. Seidel, R.C.; Gold, H.; 
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Wenzel, L.M. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Oct 1978. Contract 
EX-76-A-29-1028. 54p. (NASA-TM—78997). Dep. NTIS, PC A04/ 
MF AOI. 

Progress in explaining variations of power experienced in the 
on-line operation of a 100-kW experimental wind turbine-generator 
is reported. Data are presented that show the oscillations tend to be 
characteristics of a wind-driven synchronous generator because of 
low torsional damping in the power train, resonances of its large 
structure, and excitation by unsteady and nonuniform wind flow. 
The report includes dynamic analysis of the drive-train torsion, the 
generator, passive driveline damping, and active pitch control as 
well as correlation with experimental recordings. The analysis as- 
sumes one machine on an infinite bus with constant generator-field 
excitation. 


15891 (STU—75-3324) Construction of 1kKVA inverter for wind 
power plants. Svensson, T. (Chalmers Tekniska Hoegskola, Goete- 
borg (Sweden). School of Electrical Engineering). Mar 1977. 67p. 
(In Swedish). Dep. NTIS (US Sales Only), PC A04/MF AO1. 
A single phase inverter for 1 kVA has been constructed. The 
inverter consists of a single phase thyristor bridge coupling with a dc 
voltage source and a ripple filter choke on the dc side and a variable 
= turned circuit on the ac side. The reliability of the inverter 
as been tested. The influence of lead and supply voltage on the 
output voltage and frequency have been determined. The inverter 
has also been tested under transient conditions such as startup of 
different loads. The tests show that the inverter works satisfactorily. 
In December 1976 the inverter was connected to the wind power 
plant at Bohus Malmsen, Sweden, and has worked quite normally. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 15483, 16428 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 16486, 16521, 16958 


15892 (EEI—77-64) Report on equipment availability for the ten- 
year period, 1967—1976. A report of the Equipment Availability Task 
Force of the Prime Movers Committee. Haueter, R.L.; Haddad, E.E.; 
Brickell, M.C.; Poeppelmeier, V.E.; Prestele, J.A.; Roettger, R.W.; 
Thompson, W.H.; Weiser, J.L.; Whooley, J.P. (Edison Electric Inst., 
New York (USA)). Dec 1977. 53p. Edison Electric Institute, New 
York, NY. 

Data are tabulated on the availability and outage rates for all 
types of electric power generating plants operating in the U.S. 
during the period from 1967 through 1976. The power plant types 
include fossil-fueled, nuclear, hydro, and pumped storage. The ou- 
tages include those scheduled for maintenance and normal operation 
and unplanned or forced outages. (LCL) 


15893 (NP-tr—2054) Expansion of the Caracas generating 
system in 1978 and 1979. Solorzano, C.; Lopez, M.; Calcano, J. Feb 
1976. Translation of Spanish paper. (CONF 760268— 2). 13p. British 
Library Lending Div., Yorkshire, Eng. 
" From Seminar on electricity; Caracas, Venezuela (23 Feb 
1976). 
Forecasts on electric power demand growth in Venezuela 
and plans for meeting this demand with new hydroelectric and fossil- 
fuel power plants are discussed. (LCL) 


15894 Peak load generation with Diesel power plant. Pullmann, 
H. (Allgemeine Elektricitaets-Gesellschaft AEG Telefunken, Frank- 
furt am Main (Germany, F.R.)). Elektrotech. Z., B; 30: No. 15, 581- 
586(Jul 1978). (In German). 

First the cause and course with time of peak load demand are 
explained, and the necessary technical requirements for fulfilling this 
demand, their cost and the tariff configuration are dealt with. 
Further the technical design of Diesel power plant is described. 
Differences between emergency power and peak load plants are 
explained, and a study of their economy is described. Various 
possibilities of operating a peak load plant with regard to consumer's 
electrical circuits and control of the plant are shown. 


15895 Combined heat and power generation. Hoehr, H. (Kraftan- 
lagen A.G., Heidelberg (Germany, F.R.)). Tech. Mitt.; 71: No. 2, 61- 
70(Feb 1978). (In German). 

After an explanation of the term ‘combined heat and power 
weg ah the various types of thermal power processes are speci- 
ied. The following types of thermal power stations are treated: (a) 
on the basis of the steam process (back pressure plant, bled steam 
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condensation plant, extraction condensation plant); (b) using gas 
turbines with closed and open gas turbine cycles; (c) using gas-steam 
plant, and (d) using diesel or gas engines. The types of processes are 
compared and explained using some examples. Details are given of 
time dependence in combined heat and power operation, of cost 
distribution of the combined products and on the possible impor- 
tance of combined heat and power. 


15896 Planning and layout of thermal power stations. Charlier, J. 
(Kraftwerk Union A.G., Erlangen (Germany, F.R.)). Tech. Mitt.; 71: 
No. 2, 100-102(Feb 1978). (In German). 

Cost increases on the fuel and investment side could, until the 
beginning of the 1970's, be counter-balanced by a constant improve- 
ment of plant efficiency, and by the use of economies of scale in 
constructing ever larger unit outputs. Reaching the 600 to 700 MW 
output class marked the beginning of a certain endpoint in develop- 
ment. The increase of fuel costs since 1973 made it necessary to think 
again about design data and to introduce measures for increasing 
efficiency. In this context combined gas/steam turbine power sta- 
tions, new developments in burning hard coal and the thermal 
coupling of condensation power stations are treated. 


15897 Improvement of the maneuverability of modern power 
units by using the method of disconnection of high-pressure heaters. 
Kirillov, L.I.; Ivanov, V.A.; Arsen’ev, L.V.; Khodak, E.A. (Lenin- 
grad Polytech. Inst., USSR). Teploenergetika (Moscow); No. 2, 66- 
69(Feb 1978). (In Russian). 

It is shown that the method of disconnection of high-pressure 
heaters (HPH) in steam-turbine power units, while requiring negligi- 
ble capital investments makes it possible to utilize enormous al 
ties as a breakdown reserve necessary for the case of an emer; 
power shortage. This method, too, is economically justifiable for 
covering the upper peak part of the load graph. Use of the method 
of disconnection of high-pressure heaters makes it possible to im- 
prove substantially the dynamics of control of power units, especial- 
ly when they are operating on sliding pressure. 


15898 Results of investigations of thermal power installations and 
new tasks. Rokhletsov, L.P.; Lipovka, Yu.L. Jzv. Vyssh. Uchebn. 
Zaved., Energ.; No. 2, 150-151(Feb 1978). (In Russian). 

Principal results and characteristics of the activities of a 
problem-oriented electric power plant thermal energy installations 
research laboratory of the Saratov Polytechnical Institute over the 
past 10 years since its foundation are briefly summarized. 


15899 Ejection method of removal of free carbonic acid from 
makeup water. Komarchev, I.G.; Zakharov, A.A.; Komarcheva, 
N.L; Vainman, A.B. (TETS-2, Volgograd, USSR). Teploenergetika 
(Moscow); No. 2, 60-61(Feb 1978). (In Russian). 

The effect of removal of carbonic acid from water drops at 
the moment of their breakup is obtained with the aid of a multistage 
ejector. The enormous surface of the contact between finely dis- 
persed drops of water with air (up to 100,000 m?/m* and more) that 
is obtained ensures optimal conditions for intensive passage of COz 
from water to air. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


15900 (BNL—50564) Noise radiation from energy center cooling 
towers. Zakaria, J.; Moore, F. (Brookhaven National Lab., Upton, 
NY (USA). National Center for Analysis of Energy Systems). Dec 
1976. Contract EY-76-C-02-0016. 64p. Dep. NTIS, PC A04/MF 
AOl. 

Noise levels from the cooling towers of clustered and dis- 
persed arrays of cooling towers for large power plants are presented, 
and a procedure is presented for the prediction of noise levels at 
some distance from the rim of a single isolated tower. Two t of 
cooling systems, namely mechanical-draft wet and natural-draft wet 
cooling towers, are considered, which are assumed to act as the sole 
source of noise generation in power plants. The procedure for the 
prediction of noise levels from single isolated towers is then ex- 
tended to determine noise levels at some point on the site boundary 
of energy centers being proposed for the future. It is concluded that 
if one wishes to minimize the area impacted by objectionable noise 
levels, then for concentrated power centers either mechanical-draft 
or natural-draft towers may be chosen, while for more widely 
dispersed centers natural-draft systems must be recommended. Spe- 
cial emphasis has been placed upon the A-weighted sound levels, 
which correlate well with human sound perception. One dimensional 
free wave spreading and atmospheric absorption are the attenuation 
factors taken into account. 


15901 (PNL—2661) Comparative cost study of four wet/dry 
cooling concepts that use ammonia as the intermediate heat ex 

fluid. Tokarz, R.D.; Braun, D.J.; Johnson, B.M.; Allemann, R.T.; 
Braun, D.J.; Parry, H.L.; Smith, G.C.; Zaloudek, F.R. (Battelle 
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Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. Contract 
EY-76-C-06-1830. 151p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The projected costs of five alternative wet/dry power plant 
heat rejection concepts were studied under conditions imposed by 
hypothetical use in association with the San Juan Unit 3 plant, a 
fossil-fuel 550-MWe facility currently under construction near the 
"Four Corners” area of New Mexico. Four of the cooling systems 
use ammonia as a heat transfer medium between the steam condenser 
and the heat rejection tower, while the fifth uses the condenser 
cooling water for heat transport. The four alternative concepts were: 
the HOTERV plate fin with deluge augmented cooling (vertical 
round towers); the HOTERV plate fin with deluge augmented 
cooling (horizontal configuration); the separate channel augmented 
tower (SCAT); a Curtiss-Wright extruded tube with integral fins, 
augmented with water flowing internally through separate channels, 
and the augmenting ammonia condenser (AAC); Curtiss-Wright tube 
augmented with a separate water-cooled condenser close-coupled to 
a conventional wet tower. The state-of-the-art method was the 
integrated wet/dry tower currently being constructed at the San 
Juan Unit 3 station. The comparable capital cost of each of the five 
concepts was calculated. Fuel savings resulting from using each of 
the advanced concepts vis-a-vis the reference integrated wet-dry 
cooling towers, expressed in barrels of oil per year, were calculated. 
The study indicates that the ammonia system with either the deluge 
scheme for wet/dry cooling, using the HOTERV plate fin heat 
exchange, or the Curtiss-Wright chipped-fin surface, (using either 
the SCAT arrangement or the separate water-cooled ammonia con- 
denser for augmentation) are potentially more cost-effective than the 
state-of-the-art system for use in a power plant heat rejection system. 
This has been shown specifically only under conditions imposed by 
the site at the San Juan plant. 


15902 Cooling tower with mechanical and natural draught. Kelp, 
F. (to Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, 
F.R.)). German(FRG) Patent 2,636,807/A/. 23 Feb 1978. 7p. (In 
German). 

A cooling tower is described which can be operated with 
natural as well as with mechanical draught, where the cooling 
power is not much reduced when the blowers are shut off. 


POWER CYCLES 


15903 Final objective: Combined gas/steam turbine systems. 
Coal-fired gas turbine plant with fluidized-bed furnace. Schrecken- 
berg, H.; Bonn, B. (Bergbau-Forschung G.m.b.H., Essen (Germany, 
F.R.)). Energie; 30: No. 6, 201-202(Jun 1978). (In German). 

The gas turbine system of the working group on fluidized-bed 
combustion is described. The test plant has the task to prove the 
reliability of gas turbines in a coal-fired fluidized-bed furnace. The 
gas turbine process is explained, and new types of constructional 
elements are presented. 


15904 Combined gas/steam power plant with pressurized-gas gen- 
erator. Pfenninger, H. (to BBC Brown Boveri and Co. Ltd.). US 
Patent 4,058,974. 22 Nov 1977. Priority date 14 May 1975, Switzer- 
land. 4p. 

A combined gas/steam power plant is disclosed which in- 
cludes a gas turbine power set for delivering power such as for 
driving an electrical generator which comprises a combustion cham- 
ber, a gas turbine and a compressor driven by it, and a steam power 
plant comprising a steam generator and a steam turbine for deliver- 
Ing power such as for driving another electrical generator. Gas 
generators produce fuel gas for firing the combustion chamber and 
steam generator respectively. Independent charging groups, each 
comprising a gas tubine and compressor, are provided for the 
combustion chamber and steam generator respectively. Gasification 
air for generating the portion of fuel gas supplied to the combustion 
chamber is taken from the combustion air conveyed by the compres- 
sor of the gas turbine power set and compressed further in the 
compressor of the charging group allocated to the combustion 
chamber up to the pressure prevailing in the appertaining fuel gas 
generator. Gasification air for generating the portion of fuel gas 
supplied to the steam generator is compressed in the compressor of 
the other charging group allocated to the steam generator from 
ambient pressure up to the pressure prevailing in the appertaining 
fuel gas generator, and the two portions of the fuel gas are passed 
through the gas turbines of their respective charging groups and 
thence to the combustion chamber and steam generator. In addition, 
the steam generator, which is not supercharged, is connected direct- 
ly to the outlet of the power delivering gas turbine. 


WASTE-FUELED SYSTEMS 


15905 Generating electricity from wood wastes. Morton, F.L. 
(Abitibi Pap Co, Ltd, Toronto, Ont). Pulp Pap. Can.; 79: No. 5, 71- 
73(May 1978). 
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The potential for use of wood waste in producing electrical 
energy for in-plant use depends on factors including availability of 
wood waste, efficiency in preparing it for use as a fuel, and the cost 
of other fuels at the plant site. These factors are considered in 
examining the | peenages of in-house generation of electricity at two 
plants. Two mill case studies are described. 


COMPONENTS 
REFER ALSO TO CITATION(S) 16804, 16805, 16813, 16919, 16922 


15906 (EPRI-NP—855) Retirement-for-cause: a workable ap- 
proach for structural life extension and response to in-service prob- 
lems. Besuner, P.M.; Sorenson, K.G. (Failure Analysis Associates, 
Palo Alto, CA (USA)). Aug 1978. 123p. Dep. NTIS, PC A06/MF 
AOl. 

Two papers on a procedure for determining when turbine 
rotors should be retired from service are included. This procedure, 
Retirement-for-Cause (RFC), is based on measurable or potential 
rotor damage rather than calculated rotor life. A separate abstract 
for each paper was prepared. (LCL) 


15907 (EPRI-NP—855, pp 45p, Section 1) Workable approach 
for extending the life of life-limited, inspectable, expensive compo- 
nents. Besuner, P.M.; Sorenson, K.G.; Johnson, D.P. Jan 1978. 

In Retirement-for-cause: a workable approach to structural 
life extension and response to in-service problems. 

Retirement-for-Cause (RFC) is a procedure by which turbine 
rotors and other life limited components are retired from service 
because of measurable fatigue, creep, corrosion, or wear damage 
rather than because of subjective interpretations of problems with 
similar equipment or because a calculated design life has expired. 
The concept of using in-service structural performance as a primary 
basis for RFC life extension programs is illustrated with the follow- 
ing RFC procedure prorat y to turbine disks: disk inspection to 
estimate or bound the maximum crack depth; fracture mechanics- 
based fatigue analysis to calculate the stress which caused the crack 
to grow to the measured depth; determination of the remaining disk 
life using the calculated stress; and use of a life-based safety factor to 
obtain an allowable life extension as the disk is returned to service. 
For simplicity, it is assumed that the disk has a prescribed design or 
warranty life, as is characteristic of gas turbines rather than steam 
turbines. However, with minor modifications, the RFC procedure 
described herein can also be applied to formulate safety- and cost- 
effective inspection, repair, and replacement decisions for steam 
turbine rotors with potential problems arising from inspectable 
cracks. The economic gain resulting from the RFC procedure is 
examined for its sensitivity to: analysis errors and inspection errors; 
single vs. repeated applications of the procedure to an individual 
disk; anduse of a conventionally calculated stress, independent of 
observed cracks, rather than an inspection-based stress. It is conclud- 
ed that even with large inspection and analysis errors, cost-effective 
oy life extension can be effected using a safety factor in the range 
of 2.5 to 3.0. 


15908 (EPRI-NP—855, pp 60p, Section 2) Workable approach 
for extending the life of turbine rotors with subsurface defects. Be- 
suner, P.M.; Sorenson, K.G. Jan 1978. 

In Retirement-for-cause: a workable approach to structural 
life extension and response to in-service problems. 

Retirement-for Cause (RFC) is a procedure by which large 
steam turbine rotors and other components are retired from service 
because of measurable or potential corrosion, fatigue, creep, or wear 
damage rather than because of problems with similar equipment or 
because a calculated life has expired. This type of procedure is 
designed to aid technical decisions involving in-service problems or 
life extension questions for life-limited structures with potential 
“wear-out” failure modes. The concept of combining a statistical 
analysis of in-service structural performance with a structural life 
analysis based on the accumulation of creep and/or fatigue damage 
is used as a primary basis for reliability predictions and RFC life 
extension calculations. This RFC procedure is applied to a popula- 
tion of air-melted CrMoV steam turbine rotors. The structural life 
analysis considers the relative effects of key parameters on life but 
does not require absolute life predictions. This concept is illustrated 
with a specific probabilistic RFC procedure consisting of: analysis, 
with or without inspection, of each rotor to estimate the damage 
accumulated as a function of time; combination of damage accumula- 
tion estimates with in-service failure and success data to estimate the 
cumulative failure probability distribution of each rotor as a function 
of time; calculation of the probability of rotor failure during the next 
25 years;calculate the expected cost associated with each of the 
options by adding the expected cost of failure for the option to the 
expected cost of implementing the option; and implement the option 
which satisfies relevant safety and failure probability constraints and 
has the minimum expected cost. The economic impact of analysis 
errors and inspection errors is evaluated. It is concluded that even 
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with large analysis and inspection uncertainties, cost-effective rotor 
life extensions can be effected with the introduced RFC procedure. 


15909 (HCP/T2455—15/1) Conceptual design of an atmospheric 
fluidized-bed combustion electric power generating plant. Volume I. 
Interim report. (Burns and Roe, Inc., Oradell, NJ (USA)). Dec 1978. 
Contract EF-77-C-01-2455. 279p. Dep. NTIS, PC A1l3/MF AOl. 

The U.S. Department of Energy awarded a contract to Burns 
and Roe, Inc., in January 1977 for the Conceptual Design of an 
Atmospheric Fluidized-Bed Combustion (AFBC) Electric Power 
Generating Plant. Burns and Roe subsequently awarded a subcon- 
tract to Combustion Engineering, Inc., for the engineering and 
design of the AFBC steam generator and accessories. The results of 
this program indicate that fluidized-bed technology, as presently 
developed, offers a potential near term solution to the problems 
associated with the use of noncompliance coals that may be eco- 
nomically and technically attractive to the electric power utilities. 
Its successful implementation thus has great potential economic 
benefits to the industry as well as to the strategic interests of the 
country in reducing the dependence on petroleum products. Volume 
I of this Interim Report presents the background, objectives and 
scope of work for this program, as well as a detailed description of 
the program tasks. 


15910 (HCP/T2455—15/3) Conceptual design of an atmospheric 
fluidized-bed combustion electric power generating plant. Volume 3. 
(Burns and Roe, Inc., Oradell, NJ (USA)). Dec 1978. Contract EF- 
77-C-01-2455. 141p. Dep. NTIS, PC A07/MF AO1. 

Atmospheric Fluidized-Bed Combustion (AFBC) is a promis- 
ing near-term technology that can effectively utilize our vast re- 
serves of noncompliance coal in an environmentally acceptable 
manner and provide an attractive alternative to the use of costly flue 
gas scrubbers. This report evaluates the overall environmental 
impact of the nominal 600 MW AFBC plant design considering: 
sources of emissions/effluents; characteristics of gaseous, liquid, and 
solid wastes; capability for compliance with existing and projected 
environmental regulations; options for environmental control; land 
use; health and safety; and socioeconomic impacts. One unique 
aspect of a fluidized-bed combustor is that combustion takes place in 
the fluidized-bed at high gas velocities (5 to 15 ft per second) and 
low combustion temperatures (1400 to 1800°F). Under these condi- 
tions the bed material, made up largely of a chemically reactive 
sorbent, reacts with the sulfur dioxide released during the coal 
combustion process. During this chemical reaction the sulfur, in the 
form of SO2, reacts with the sorbent material and is retained in the 
bed. In addition, only relatively small amounts of NO/sub x/ are 
formed in the furnace due to the low combustion temperature. As a 
result, the AFBC stack gas sulfur dioxide and nitrogen oxides 
emission levels are inherently low, compared with that of a conven- 
tional pulverized coal-fired boiler and are maintained within the 
allowable EPA limits without additional flue gas conditioning. Solid 
waste disposal and the removal of particles from the flue gas are 
considered in detail. 


15911 Black start system for large steam powered electric genera- 
tion plants. Yannone, R.A.; Reuther, J.F. (to Westinghouse Electric 
Corp.). US Patent 4,103,178. 25 Jul 1978. Filed date 11 Mar 1977. 
10p. 


A black start generating system for a steam plant is described 
which comprises a gas turbine-generator and a control system which 
operates the turbine in a modified dead load mode to accept succes- 
sive load steps in accordance with a black plant start-up sequence. In 
the dead load mode, certain limits are placed on control operations 
to protect the turbine while permitting load stepping during plant 
start-up. 


15912 Cassette insulation in power plants. Koch, K.H. (Kaefer 
Isoliertechnik G.m.b.H. und Co. K.G., Bremen (Germany, F.R.)). 
Energie; 30: No. 6, 205-206(Jun 1978). (In German). 


15913 Pneumatic conveyance of air borne p.f. flows by pipework 
in high-duty steam generators. Fischer, M. (Steinmueller (L. u. C.) 
G.m.b.H., Gummersbach (Germany, F.R.)). Three R Int.; 17: No. 5, 
296-302(May 1978). (In German). 

By way of theoretical investigations and model tests the 
author attempts to realize design that are economically feasible for 
practical applications. In the past, comprehensive experience was 
gained with diverse piping components, special emphasis being laid 
on the geometry of elbows. From this quite optimal technologies 
crystallized that may offer a sound compromise as regards low 
pressure loss, long service life, high operational reliability and eco- 
nomical fabrication. 


15914 Control, supervision and data processing in diesel power 
stations. Weber, A. (Siemens, Erlangen, Ger.). Siemens Rev.; 45: No. 
4, 166-172(Apr 1978). 


ELECTRIC POWER ENGINEERING 1681 


The constantly increasing demands for a higher rated output 
and a higher degree of automation in diesel power stations call for a 
control and monitoring concept compatible in every way with 
technological requirements and special operating conditions. Con- 
trol, supervision, and data processing in a modern diesel power 
station are described for manual control, semi-automatic and auto- 
matic operation, and a summary of the tasks performed by the 
process computer is also given. 3 refs. 


15915 Heat conductivity of iron oxide deposits formed in tubes of 
radiation heating surfaces of supercritical pressure boilers. Glebov, 
V.P.; Eskin, N.B.; Zusman, V.M.; Lubny-Gertsyk, A.L. (Moscow 
Cent Boiler and Turbine Inst, USSR). Teploenergetika (Moscow); No. 
4, 55-59(Apr 1978). (In Russian). 

Results of setup investigations of effective heat conductivity 
of iron oxide deposits formed during long operation of waterwall 
tubes in supercritical pressure boilers are presented. Pieces of tubes 
of the lower radiating section of the PK-41 boilers of the Konakovo 
district power station operating under hydrazine-ammonia feedwater 
treatment conditions were used as specimens. Quantitative and struc- 
tural-geometrical characteristics of internal deposits are presented ia 
table. Microstructural analysis showed that iron oxide deposits con- 
sist of two different layers: a loose outer layer, easily removable, and 
an internal layer, closely attached to the pipe metal. A formula for 
heat conductivity of these layers is presented. 


15916 Low temperature corrosion in steam generators. Sarno, V.; 
Papale, M. (Ente Naz per I’Energ Elettr, Napoli, Italy). Termotecnica 
(Milan); 32: No. 4, 190-194(Apr 1978). (In Italian). 

The possible mechanism of SO; formation in oil fuel-fired 
boilers is critically examined. The effects of boiler operating condi- 
tions with particular reference to excess oxygen and fumes velocity 
are assessed. Also the relationship between excess oxygen and maxi- 
mum rate of acid deposition is investigated. The use of various 
additives in oil to reduce SOs; formation is discussed. Combustion 
with low air excess and increased turbulence is recommended. 


15917 Gas dynamic setup to study heat resisting materials in 
liquid fuel combustion products. Veksler, Yu.G.; Sorokin, V.G.; Les- 
nikov, V.P.; Ruzanov, B.N.; Rozhko, A.L.; Belykh, Yu.A. Probl. 
Prochnosti; No. 4, 118-122(Apr 1978). (In Russian). 

A gas dynamic setup to study short-time,strength, creep 
erosion resistance, and thermal fatigue (with simultaneous Bev 
tion of a static load) in liquid fuel combustion products within the 
range of gas flow of M=0.7-3 and the temperature range 500 to 
1200°C is described. The setup is designed for investigation of the 
properties of heat resisting alloys in imitating operating conditions of 
heating and stress of gas turbine engine components. 


15918 Changes in heat transfer in the combustion chambers of 
steam generators as a function of deposit formation on the gas side. 
Mikk, I. (Polytech Inst Tallinn, Lehrstahl fuer Waermeener, 
USSR). Energietechnik; 28: No. 4, 154-156(Apr 1978). (In Ganeash. 

Deposit formation on the gas side of steam generator heating 
surfaces is investigated. Heat resistance and radiation properties of 
the deposits have a considerable effect on the heat flux conditions. A 
simplified equation is proposed for the determination of the relation 
of dependence of the heat flux on these values. Measurements 
carried out by means of probes show a satisfactory agreement with 
the theoretically calculated values for heat flux fluctuations. 


15919 Preheating air for smoke stacks with 

forcibly ventilated gap. Strikha, I.I. (Energy Inst. im. G.M. Krebs 
hanovskii, B SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 21: No. 3, 75- 
80(Mar 1978). (In Russian). 

It is shown that air in the ventilation gap over the height of a 
chimney is first heated up and then cooled. The maximum level of 
air temperatures is at a height not exceeding, as a rule, one third of 
the total height of the chimney. The intensity of cooling of air, first 
heated, for instance, to 30 and 70$degree$C, coincides, practically 
speaking, starting from a certain elevation of the chimney. As a 
result air temperature levels at the outlet from the ventilator gap 
approach one another. The possibility of reducing the level of air 
heating-up or of raising the temperature of flue gases in the chimney 
shaft compared with the rated values recommended by a typical 
design project is pointed out. 


15920 Industrial testing of a membrane economizer for the TP- 
170 boiler of the No. 16 heat and power plant of Moscow power 
system. Liseikin, I.D.; Kopeliovich, A.M.; Levhenko, G.I.; Medve- 
dev, V.A.; Protsenko, A.D.; Filatov, A.V.; Sobolev, V.V.; Pisarevs- 
kii, A.M. (Saratov Polytech Inst, USSR). Teploenergetika (Moscow); 
No. 3, 22-25(Mar 1978). (In Russian). 

The design and results of industrial tests of a membrane 
economizer consisting of membrane packets of 32*5 mm dia (steel 
20) tubes with 60*3 mm (steel VStZps) spacings in a transverse flow 
of gases are presented. 
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15921 Regularities of iron compound deposition in supercritical 
pressure boilers with different water treatment conditions. Vasilenko, 
G.V. (Cent Boiler and Turbine Inst, USSR). Teploenergetika 
(Moscow); No. 3, 43-47(Mar 1978). (In Russian). 

Experimental data are presented on the dispersion and the 
form of iron compounds in the water-and-steam tract of a power 
block, the structure of iron oxide deposits, and the condition of the 
protective oxide film in the lower radiant section of the boiler under 
ammonia-hydrazine, complexing agent, and neutral-oxygen water 
treatment conditions. Some ideas on the mechanism of deposition of 
iron compounds on the boiler heating surfaces and optimization of 
the chemical water treatment conditions are developed. 


15922 Bench tests of natural bends. Kizhvatov, A.P.; Zasimov, 
E.F.; Kapyrin, A.P.; Shklyarov, M.I. (ORGRES, USSR). Teploener- 
getika (Moscow); No. 3, 67-70(Mar 1978). (In Russian). 

The effects of starts and shutdowns of high-pressure boilers 
on the operational reliability and damageability of bends of unheated 
tubes were experimentally tested on a bench. The distribution of 
annular and longitudinal stresses in the central cross-section of the 
bends was measured by means of strain gages. It is concluded that 
cracks in such bends may be caused by: corrosion-low cycle fatigue 
in places of maximum stress intensity and fatigue-corrosion processes 
in the vicinity of zero values of annular stresses. 


15923 Selection of unitized type and dimensions of gastight tube 
banks of convective shafts of high capacity su ters. Suntsov, 
A.N. (Saratov Polytech Inst, USSR). Teploenergetika (Moscow); No. 
3, 75-77(Mar 1978). (In Russian). 

Based on calculations involving data on the overall rated 
costs, it is found that the use of by-passing of the medium permits not 
only to reduce the costs of gastight tube banks of convective shafts, 
but also to select a unitized type and size of tubes (for the manufac- 
ture of tube banks for boilers of different capacities. 10 refs. 


15924 Power generation and potable water recovery from salin- 
ous water. Carson, D.B. (to UOP Inc.). US Patent 4,072,579. 7 Feb 
1978. Filed date 22 Nov 1976. 14p. 

A process is disclosed for simultaneously generating power 
and recovering potable water from a source of salinous water, e.g., 
seawater. Seawater from a locus which is proximate to the surface 
thereof and at a relatively high temperature, e.g., about 85°F, is 
exposed to radiaht solar energy to increase significantly the tempera- 
ture thereof, e.g., to a level of at least about 135°F. The heated 
water is introduced into a plurality of flash spearation zones, each 
succeeding one of which is maintained at a lower subatmospheric 
pressure than the preceding zone, to provide substantially non- 
salinous vaporous phases. The salinous liquid phase is introduced in 
series through the plurality of flash zones. The vapor phases are 
passed through separate, individual turbines, or are introduced into 
different stages of a multi-stage turbine, from the resulting motion of 
which power is generated. Vapors exiting from the turbines are 
condensed via indirect heat-exchange with a second salinous water 
a. obtained from a second depth substantially below the sur- 
ace, and at a comparatively lower temperature, e.g., about 70°F to 
recover liquid potable water. The salinous liquid phase emanating 
from the last flash zone is used to vaporize, via indirect heat- 
exchange, a hydrocarbon; this is passed through a separate turbine, 
and additional power is generated. The exiting hydrocarbon vapors 
are condensed and re-vaporized. The last salinous liquid portion is 
introduced into a separate vacuum flash separation zone, maintained 
at an absolute pressure less than that of the last flash zone in said 
plurality, and additional potable liquid water is recovered. The 
second salinous water portion, following condensation of the excit- 
ing turbine vapors, and the last obtained salinous liquid phase, are 
returned to the original source of salinous water at a temperature not 
more than 15°F greater than the temperature of said second salinous 
water portion. 


15925 Gas turbine construction program of AEG-KANIS. Teck- 
entrup, H. Tech. Mitt. AEG-Telefunken; 68: No. 1/2, 32-41(1978). (In 
German). 

AEG-KANIS manufactures gas turbines within the frame- 
work of a contract with General Electric. All other components 
which belong to a complete facility - e.g., a power plant, a compres- 
sor station, etc. - are designed by AEG-KANIS. A survey of the 
a construction program and gas turbine design is pre- 
sented. 


15926 Investigations of transonic flow through turbine cascades: 
computation of transonic flow through turbine cascades with a time 
marching method. Lehthaus, F. (Deutsche Forschungs- und Versuch- 
sanstalt fuer Luft- und Raumfahrt e.V., Goettingen (Germany, F.R.). 
Aerodynamische Versuchsanstalt). VDI (Ver. Dtsch. Ing.) Fors- 
chungsh.; No. 586, 5-24(1978). (In German). 

A time marching computational method for the two-dimen- 
sional steady, nonviscous, transonic flow through turbine cascades is 
described. The method is based on the application of the three 
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conservation laws for mass, momentum and energy to finite volume 
elements. The results of sample calculations, using the FORTRAN 
computer program developed for this computational method, are 
given for two turbine cascades of different types i.e., a hub-section- 
cascade with high deflection and a tip-section-cascade with low 
deflection. The theoretical results are compared with experimental 
data, which were obtained in two test facilities of the DFVLR-AVA 
Goettingen, the wind tunnels for fixed straight cascades and for 
rotating annular cascades. 


15927 Investigations of transonic flow through turbine cascades. 
Semi-empirical calculation procedure for transonic turbine cascades of 
flat plates. Lawaczeck, O. (Deutsche Forschungs- und Versuchsan- 
stalt fuer Luft- und Raumfahrt e.V., Goettingen (Germany, F.R.). 
Aerodynamische Versuchsanstalt). VDI (Ver. Dtsch. Ing.) Fors- 
chungsh.; No. 586, 25-36(1978). (In German). 

A semi-empirical method is described for calculating the 
downstream flow values of a cascade with flat plates of finite 
thickness. The method is based on the equations of conservation for 
mass, momentum and energy. The base pressure relations are found 
by evaluating systematical measurements, performed on eight test 
wheels with flat plate geometries in the windtunnel for rotating 
cascades of the DEVLR-AVA Goettingen. To show the applicabil- 
ity of the method, some sample calculations are performed and their 
results are presented. Also a comparison is given between a cascade 
of specially designed profiles and a flat plate cascade with equal 
upstream conditions. 


15928 Experimental investigation of stresses in welded T-pieces 
of steamlines of hot intermediate superheating in 200 and 300 MW 
blocks. Kryuchko, G.D.; Katunin, V.A. (ORGRES, USSR). 
Energ hinostroenie; No. 2, 16-17(1978). (In Russian). 

The purpose of the investigation was clarification of T-piece 
ruptures and development of measures to improve their operating 
reliability. Mechanical lever strain gages were used to measure 
deformations. An analysis of stresses in T-pieces connecting branch 
pipes to safety values confirmed the need for the intermediate fixed 
support to be replaced by a hinged one. Other suitable measures 
were taken. 





15929 Temperature tests of a high-pressure rotor for the k-300- 
240 turbine. Levchenko, B.L. Energomashinostroenie; No. 4 
14(1978). (In Russian). 

A method of temperature measurement in rotors of high- 
capacity steam turbines is described. Results of temperature measure- 
ments in high-pressure rotors under steady conditions of operation 
and during cooling-down are presented. The new temperature mea- 
surement method makes it possible to obtain data on the temperature 
conditions of rotors at any 96 points. 


15930 Calculation of experimental characteristics of turbine 
stages according to the results of flow traversing. Kirillov, A.I. 
Energomashinostroenie; No. 4, 43-45(1978). (In Russian). 

A method of reducing the results of flow traversing in control 
cuts of turbine sections to a set mode of operation with subsequent 
calculation of the stage and section characteristics on flow surfaces is 
described. Experimental data confirm the necessity to reduce the 
results of traversing, especially in multistage sections. The proposed 
method may be utilized in experimental adjustment of turbine stages 
and multistage sections. 


15931 Analysis of the accuracy of description of transient proc- 
esses in high-pressure steam generators by linear and nonlinear math- 
ematical models. Lyadkov, V.Yu. Energomashinostroenie; No. 4, 29- 
33(1978). (In Russian). 

Results of a comparison of transient processes calculated in 
accordance with a linear and a nonlinear model are presented. It is 
found that the nonlinear mathematical model reflects more accurate- 
ly the real physical process taking place in the high-pressure boiler, 
compared with the linear model, with superimposed disturbance by 
steam discharge. The limit disturbance for which a linear mathemat- 
ical model ensures adequate accuracy of reflection of the real 
physical process, is a 10% disturbance by steam discharge. 


15932 Gas turbine temperature sensor validation apparatus and 
method. Gilbert, K.E.; Johnson, D.; Macier, R.R. (to General Elec- 
ag Co.). US Patent 4,058,975. 22 Nov 1977. Filed date 8 Dec 1975. 
p- 

An arrangement is disclosed for determining the validity of 
temperature sensor readings of a gas turbine hot gas stream which 
includes means for comparing each reading to predetermined 
bounds. The temperature sensors are arranged so that a temperature 
streak caused by a combustion system malfunction would affect 
more than one sensor. In some cases, when a suspect reading is 
identified, the readings from adjacent sensors are examined before 
the suspect reading is rejected. 


15933 System for initializing a backup computer in a multiple 
computer electric power plant and turbine control system to provide 
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turbine and plant operation with reduced time for backup computer 
availability. Davis, G.E. (to Westinghouse Electric Corp.). US 
Patent 4,053,747. 11 Oct 1977. Filed date 6 Nov 1973. 58p. 

An electric power plant including a steam generator and a 
steam turbine is operated by a control system including two redun- 
dant digital computers. Switching circuitry is provided for coupling 
one of the computers through interface equipment to the steam 
generator and the turbine and a generator according to programmed 
computer control. A data link is established between the computers 
to transfer manual/automatic status and other needed data from the 
control computer to the standby computer. A system is provided for 
detecting when certain hardware and software malfunctions have 
occurred and for responsively transferring control to the standby 
computer. The standby computer is tracked to the control computer 
so that control computer transfer can be made reliably without 
disturbing the electric power generation process. In order to provide 
for making a noncontrolling computer available for control in a 
reliable and fast manner after it has been stopped for any reason, the 
system is arranged to structure the noncontrolling computer with 
certain initializing data over the data link. The initialization data 
includes turbine rotor stress calculated variables and other variables 
including boiler and turbine logicals and calibration variables. 


15934 Transducer out of range protection for a steam turbine 
generator system. Jones, D.J.; Berkebile, G.W. (to Westinghouse 
Electric Corp.). US Patent 4,053,786. 11 Oct 1977. Filed date 21 Dec 
1973. 10p. 


Unnecessary fast valving action for load loss protection in a 
steam turbine generator system induced by partial transducer failure 
is minimized by the disclosed methods and apparatus. Upon the 
occurrence of a mismatch between reheat pressure and electrical 
output, the interceptor valve is closed momentarily to interrupt the 
flow of steam to the low-pressure turbine and prevent overs : 
The valve cannot be closed again for a predetermined interval. If the 
mismatch is not corrected by the one fast valving action, a trans- 
ducer has failed and further closing of the interceptor valve, except 
for a full load loss, is precluded until corrective action is taken. The 
faulty transducer is singled-out by comparing one of the transducer 
signals with the impulse pressure which is also an indication of the 
actual operating level of the turbine. 


15935 System and method for operating a steam turbine with 
digital computer control having integrator limit. Braytenbah, A.; 
Podolsky, L. (to Westinghouse Electric Corp.). US Patent 4,053,746. 
11 Oct 1977. Filed date 17 Oct 1973. 56p. 

A system and method are described for automatically starting, 
synchronizing and operating a steam turbine, proportional plus inte- 
gral feedback control utilizing digital computer systems is adapted to 
correspond to physical valve operation by applying integration 
limits. Useful for both speed and load control modes of operation, 
the demand signal is compared with prior values thereof, and the 
differential is both multiplied by a proportional gain factor, and 
integrated in the computer utilizing numerical integration tech- 
niques. The integrated total is kept within a desired range by 
applying upper and lower limits, and the limited integral is combined 
with the proportional factor, further limited, as desired, and appro- 
priately scaled for use as a process variable. 


15936 Gas turbine power plant control apparatus having a multi- 
ple backup control system. Yannone, R.A.; Shields, J.J. (to Westing- 
house Electric Corp.). US Patent 4,051,669. 4 Oct 1977. Filed date 3 
Dec 1974. 52p. 

A gas turbine power plant is provided with an industrial gas 
turbine which drives a generator coupled to a power system through 
a breaker. The turbine-generator plant is operated by a hybrid 
control system having digital function capability during sequenced 
startup, synchronizing, load buildup and steady state load, and 
shutdown operations. The control system also contains monitoring 
and protective subsystems which function through all stages of 
operation, with redundancy and permissive features which maximize 
turbine availability. 


15937 Steam generators. Fritz, K.; Beckmann, G. (to Waagner- 
Biro AG). US Patent 4,046,110. 6 Sep 1977. Priority date 25 Apr 
1974, Austria. 10p. 

A steam generator is disclosed which has an elongated vessel 
provided with opposed upper and lower ends and having in its 
interior adjacent to its upper end a single transversely extending tube 
plate and a partition extending upwardly from said tube plate and 
dividing the interior space of the vessel above the tube plate into a 
heating-medium receiving chamber and a heating-medium discharge 
chamber. A bundle of tubes are connected with and extend down- 
wardly from the tube plate to the region of the lower end of the 
vessel, each of these tubes having an inlet end communicating with 
the receiving chamber and an outlet end communicating with the 
discharge chamber and each of these tubes having a substantially U- 
shaped configuration at the region of the lower end of the vessel. A 
feedwater supply communicates with the vessel below the tube plate 
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to supply to the interior of the vessel a liquid to be converted into 
steam with heat extracted from the heating medium which flows 
through the tubes from the receiving chamber to the discharge 
chamber. Above the liquid which is in the vessel there is a steam 
chamber defined at least in part by a lower surface of the tube plate 
at that part thereof to which the inlet ends of the tubes are connect- 
ed, and a steam discharge conduit communicates with the steam 
chamber to receive live steam therefrom. 


15938 Comparison of main performance indices of power gas 
turbines designed according to different thermal diagrams, 
independently and in combined steam and gas power plants. Kulandin, 
A.A.; Kotov, Yu.V.; Tyryshkin, V.G.; Bodrov, 1S. (Lenin 
Metall Works, USSR). Energ troenie; 3: No. 9, 18-21 Sep 
1977). (In Russian). 

Principal performance indices of gas turbine power plants of 
different schemes are compared with one another and with the 
schemes of combined steam and gas power plants. Regions of 
advantageous application of a gas turbine installation of a single 
scheme in a combined steam and gas power plant are considered. 


15939 Method of installation of large capacity gas-turbine 
powered electrical generating machinery. Carlson, A. (to Stal-Laval 
Turbin AB). US Patent 4,044,442. 30 Aug 1977. Priority date 23 Dec 
1974, Sweden. 6p. 

A method is disclosed for installing into a machinery hall a 
gas turbine unit comprising a gas generator unit and a power turbine 
unit and forming a portion of a large capacity, gas-turbine powered 
electrical generating apparatus. The method is particularly intended 
for electric generating equipment having a capacity of at least 60 
MW. To install the gas generator of such a unit in the hall and to 
couple it to the already-installed power turbine unit, the gas 
ator is moved horizontally into the machinery hall on roller devices. 
When the gas generator has been moved horizontally to the assem- 
bly site, some of the roller devices are removed, and concurrently 
with their removal a portion of the load is then transferred to an 
overhead travelling crane in such manner that the remaining roller 
devices and the overhead crane provide force couples which togeth- 
er support the entire weight of the gas generator and also readily 
permit adjustments in position of the gas generator so as to bring the 
central shaft pivot of the gas generator into its desired position 
relative to a central bearing of the power turbine unit. The method 
makes it possible to conveniently assemble the gas turbine unit to the 
power turbine unit without damage to the central bearing and 
without any need to provide an overhead crane of a capacity 
adequate to support the entire weight of the gas turbine unit. 


15940 Large burners in power plants. Hansen, W. Oel- Gasfeuer- 
ung; 22: No. 4, 214-217(1977). (In German). 

At the present stage of the nuclear controversy, it must be 
assumed that the construction of conventional power plants with a 
construction time of only 4 to 5 years must be promoted in order to 
meet the energy demand. The type of power plant to be built will 
largely depend on the primary energy carriers available on this basis, 
the present trend in large boiler construction is discussed, and the 
demands to be made on future large burners in power plants are 
assessed. 





15941 Negligence losses and efficiency of flue gas air heaters. 
Upmalis, A. Maschinenmarkt; 83: No. 86, 1698-1700(1977). (In 
German). 

Negligence losses is the term used for all energy losses of 
steam raising plant, for example, which are caused by flue gas 
operated air heaters due to the penetration of infiltrated air into the 
subsequent combustion chambers, heat exchangers and flue gas 
flows. The quantity of infiltrated air LF is given by LF = L(CO,’) / 
L (CO,") where L = actual quantity of air (cu. metres/hour) used 
for combustion CO.’ = CO: content of combustion gas (% by vol.) 
corresponding to L CO,” = COs: content of combustion gases after 
combustion (% by vol.) Only if both CO2 values are equal will no air 
infiltrate. As the sealing of air heaters worsens in the course of time, 
one permits a reduction of COs in the flue gases of air heaters by 
infiltrated air of 0.2 to 1% in steam raising unit construction. For 
excessive quantity of infiltrated air one sees values more-or-less 
above this. The operating energy losses of the whole plant rise due 
to the reduced flue gas temperature with correspondingly reduced 
heat transfer, increased flow losses with increased suction blower 
load and air losses, which necessitate an increase of air blower 
output. To monitor the plant for negligence losses, the CO2 content 
of the flue gases in the air heater is determined continuously before 
and after the heat exchanger. 


15942 (NP-tr—2046) Experience with unprotected steel stacks in 
gas-turbine plant and measures to reduce corrosion. Lasogga, H. Sep 
1976. Translation of German paper. (CONF-7609179—5). 12p. Brit- 
ish Library Lending Div., Yorkshire, Eng. 

From VGB conference on power stations; Stuttgart, F.R. 
Germany (7 Sep 1976). 





1684 ENERGY RESEARCH ABSTRACTS 


The exhaust gases of electric utilities’ gas turbine plants, 
which are used essentially for peak and reserve generation, have 
normally been discharged through stacks of unalloyed, standard 
boiler plate. Cost was an important factor here. Corrosion products 
were emitted from such stacks when the plant was started up after a 
period of disuse possibly causing annoyance in the neighborhood, 
and the removal of these products can sometimes be more expensive 
than the construction of a stack of corrosion-resistant material. In 
addition, corrosion substantially reduces the life of steel stacks. A 
possible way of preventing corrosion on existing, non-corrosion- 
resistant exhaust gas ducts and preventing emission is described, 
using the example of a jet engine-driven gas turbine plant. 


15943 (NP-tr—2055) Improved efficiency cycles using partial 
oxidation of natural gas liquid hydrocarbons and other fossil fuels. 
Ribesse, J. 1976. Translation of Paper F6. (CONF-760681—4). 19p. 
British Library Lending Div., Yorkshire, Eng. 

From 13. world gas conference; London, UK (7 Jun 1976). 

The gas turbine comprising a partial oxidation device for fuels 
in place of combustion chambers is characterized by high perform- 
ance and efficiency. This system is simultaneously a generator of 
energy and clean fuel gas, it fits easily into conventional thermal 
cycles such as boilers for electric power stations. The main advan- 
tages of such a combined gas/steam cycle are: a considerable in- 
crease in the overall net energy produced accompanied by an 
appreciable reduction in the specific fuel consumption; it is possible 
to adapt to all types of fuels which is a very considerable advantage 
in the case of natural gas; and the elimination of polluting effluents. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 15924, 16509 


15944 (Juel—1386) Importance of two-component cycles for 
large power plants. Buch, A. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Projektleitung Nichtnukleare Energie- 
forschung). Feb 1977. 16p. (In German). Dep. NTIS (US Sales 
Only), PC A04/MF AOl1. 

Of the amount of primary energy used in condensing power 
stations in the Federal Republic of Germany, already for years 63% 
have to be booked as losses. The high heat loss has an ever 
increasing impact degree on the environment. In applying the steam- 
power process, by accounting for the trend to build larger power 
plant units in order to take advantage of the lowering of costs, the 
thermal efficiency has decreased. This development is a consequence 
of the growing quantities of steam to be processed in the LP part of 
the steam turbines, whose control causes great difficulties in design. 
The possibility for a solution of the thermal and design problems is 
offered by application of secondary-medium cycles whose signifi- 
cance and consequences are investigated in the present paper. A 
stimulus for this investigation were considerations of the ‘Project 
Management Non-Nuclear Energy Research’ about coupling geo- 
thermal sources with a refrigeration cycle in order to gain heat for 
district heating and to generate electric power. While in this case 
low-temperature heat was to be utilized, the project management 
proposed the application of such a circuit in connection with the use 
of waste heat in large power plant processes, the exhaust steam of 
the turbine coming into question as heat carrier for the vaporization 
of proper fluids within a secondary-medium cycle. It may be expect- 
ed that a secondary-medium cycle connected in series with the 
primary steam circuit will bring thermal and financial advantages 
which should, to a not unimportant degree, result in a decrease of 
the cost of power generation. Last but not least, it will contribute to 
a relief of the environment. 


15945 Method of evaluating the influence of the return system 
water temperature on heat-and-power plant economy. Shchapin, N.M.; 
Ruzankov, V.N. Sov. Power Eng. (Engl. Transl.); 6: No. 11, 654- 
658(Nov 1977). 

Translated from Elektricheskie Stantsii; 6: No 11, 57-63(Nov 


1977). 

The economy of operation of a dual-purpose heat- and 
power-gnerating plant (HPP) is adversely affected when high tem- 
senate water is returned to the plant. Measures for decreasing the 

rature of the return system water involve significant costs. A 
poe od is proposed for calculating all the consequences of changes 
in the temperature of the return system water, and it is recommend- 
ed that this method be used in evaluating the economic feasibility of 
return water temperature control proposals. (LCL) 


15946 Method and apparatus integrating water treatment and 
electrical power production. Jeppson, M.R. US Patent 4,052,858. 11 
Oct 1977. Filed date 8 Jan 1975. 24p. 

Steam resources, which may in some cases be of forms 
previously considered unusable because of low energy content or 
corrosive contamination, are used for electrical power and water 
treatment operations in installations where these formerly separate 
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activities may be combined, with the waste products of one being a 
valuable input to the other. In one embodiment, discharge heat from 
a steam driven generating station and contaminated sewage water, 
each of which formerly presented costly or environmentally hazard- 
ous disposal problems, are combined to produce sterilized water 
reusable for crop irrigation. In another embodiment, fresh water 
enroute to a municipal utility system is used to condense discharge 
steam from generating station turbines for return to the boilers while 
sterilizing the water to reduce or eliminate cholorination require- 
ments. Still another embodiment enables use of turbine driven gener- 
ators to produce electrical power from corrosive geothermal steam 
sources without exposure of the turbines to such steam and sewage 
water may be sterilized as a by-product of the system. Means are also 
disclosed for the large scale pumping of water utilizing such steam 
energy. 


ECONOMICS 
REFER ALSO TO CITATION(S) 15945, 16376 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 16277, 16278, 16305, 16313 


FUELS 
REFER ALSO TO CITATION(S) 14966, 14995, 15013 


15947 (N—78-20621) Hydrogen turbine power conversion system 
assessment. Final report, August 1973—April 1976. Wright, D.E.; 
Lucci, A.D.; Campbell, J.; Lee, J.C. (Rocketdyne, Canoga Park, CA 
(USA)). 19 Apr 1978. Contract NAS3-20388. 155p. (NASA-CR— 
135298; RI/RD—77-252). NTIS PC A08/MF AO1. 

A three part technical study was conducted whereby para- 
metric technical and economic feasibility data were developed on 
several power conversion systems suitable for the generation of 
central station electric power through the combustion of hydrogen 
and the use of the resulting heat energy in turbogenerator equip- 
ment. The study assessed potential applications of hydrogen-fueled 
power conversion systems and identified the three most promising 
candidates: (1) Ericsson Cycle, (2) gas turbine, and (3) direct steam 
injection system for fossil fuel as well as nuclear powerplants. A 
technical and economic evaluation was performed on the three 
systems from which the direct injection system (fossil fuel only) was 
selected for a preliminary conceptual design of an integrated hydro- 
gen-fired power conversion system. 


15948 Combustion of coal-oil slurry in a 100-hp firetube boiler. 
Demeter, J.J.; McCann, C.R.; Bellas, G.T.; Ekmann, J.M.; Bien- 
stock, D. (ERDA- -Pittsburgh Energy Research Center, PA). Com- 
bustion; 49: No. 10, 31-37(Apr 1978). 

A status report is presented on the use of coal-oil slurries as a 
substitute for oi! in oil-fired boilers. Results of a research program 
conducted at the Pittsburgh Energy Research Center in a 100-HP 
coal-oil slurry combustion test facility are described. The objective 
of the 1000-hr test in this firetube boiler was to ascertain the minimal 
equipment changes necessary to adapt an oil-fired to a coal-oil 
slurry-fired combustor. 


15949 Fuel consumption of thermal power plants in the EC, in 
Teal HO. VIK (Ver. Ind. Kraftwirtsch.) Mitt.; No. 2, 46-47(1978). (In 
German). 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 16344 


15950 (PB—279470) Thermal regimes of the Mississippi and 
Missouri Rivers downstream from the southern Iowa border. Gia- 
quinta, A.R.; Keng, T.T.C. (lowa Univ., Iowa City (USA). Inst. of 
Hydraulic Research). Jan 1978. 202p. (IIHR—211). NTIS PC A10/ 
MF AOI. 

The steady-state version of the lowa Thermal Regime Model 
(ITRM), a numerical model for the calculation of streamwise tem- 
perature distributions in rivers, is used to determine the existing and 
future thermal regimes of the Mississippi and Missouri Rivers down- 
stream from the southern Iowa border. The basic equations govern- 
ing the conservation of thermal energy in a free-surface flow are 
reviewed, the numerical model is presented, and the empirical equa- 
tions used to compute various heat transfer quantities are listed. The 
natural thermal regimes and the modified thermal regimes resulting 
from the imposition of external heat loads from power plants and 
other sources are calculated, and results are shown in the form of 
temperature distributions along the rivers for each case studied. The 
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locations along the rivers at which additional new power plants of 
reasonably large size could be installed in accordance with existing 
thermal standards are identified. The capacities of these future 
permissible plants are determined, and the resultant temperature 
distributions along the river are shown. The computations are re- 
= for the extreme hydrological condition of the 7-day, 10-year 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 17184 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 15026, 15027, 15028, 15032, 
15942, 15943, 16943, 17040, 17044, 17061 


15951 (CONF-780485—6) If you don’t burn coal and have to, 
what do you do about air pollution controls. Olson, W.I. (UOP, Inc., 
Darien, CT (USA). Air Correction Div.). 1978. 12p. UOP, Inc., Air 
Correction Div., Darien, CT 

From Industrial coal conference; Lexington, KY, USA (26 
Apr 1978). 

Air pollution control regulations which apply to the user's 
plant will indicate allowable particulate emission, stack opacity, and 
sulfur dioxide emission. These emission requirements should be 
reviewed with the local or state environmental agency to get a clear 
understanding of the regulations and how to interpret them. Also it 
should be determined if and what changes are anticipated or are in 
the process of being made. While the regulations indicate maximum 
allowable particulate emissions and stack opacity, the quantitative 
limits may not be comparable. Methods for determining certain data 
have to be acceptable to the pollution control manufacturers in order 
for them to use this information in the selection of control hardware. 
Source testing is desirable, but may not be possible because the 
boiler is not set up for coal burning, or the environmental agency 
will not allow coal burning until proper air pollution controls are 
installed. The remaining alternative is to predict the required data. 
The original boiler manufacturer is in the best position to predict, 
both by calculations and experience, much of the information re- 
quired to select pollution control equipment. For the boiler manufac- 
turer to determine this, the specific coal to be used would have to be 
known. Air pollution control equipment companies and other users 
of similar boilers firing similar coal might also be sources of useful 
information. The air pollution control equipment is part of and 
dependent on the front end combustion process. It is critical that the 
front end of the process be operated in accordance with the condi- 
tions for which the pollution controls are designed. Properly select- 
ed, designed, installed, operated and maintained, the air pollution 
controls should provide optimum performance with minimum ex- 
pense. 


15952 (PB—279080) Effects of alternative new source perform- 
ance standards on flue gas desulfurization system supply and demand. 
Final task report apr-dec 77. Patel, V.P.; Gibbs, L. (PEDCO-Envi- 
ronmental, Inc., Cincinnati, OH (USA)). Mar 1978. Contract EPA- 
68-02-2603. 114p. NTIS PC A06/MF AOl1. 

The capabilities of equipment vendors to supply and install 
the quantity of flue gas desulfurization systems required to meet 
alternative standards for coal-fired steam generators are discussed. 
Limiting factors affecting supply capabilities (such as the availability 
of components, equipment, and skilled labor)are analyzed. Guaran- 
tees that equipment vendors have made and are willing to make, and 
the penalties that they are willing to be assessed are discussed. 


15953 (PB—279543) Survey of flue gas desulfurization systems: 
Green River Station, Kentucky utilities. Subtask final report Janu- 
ary—June 1977. Laseke, B.A. Jr. (PEDCO-Environmental, Inc., 
Cincinnati, OH (USA)). Mar 1978. Contract EPA-68-01-4147. 72p. 
NTIS PC A04/MF AOI. 

Results of a survey of the flue gas desulfurization (FGD) 
system retrofitted to Boilers 1, 2, and 3 at the Green River Station of 
Kentucky Utilities are given. The FGD system consists of one wet 
lime scrubber module designed to handle a maximum of 170 cu m/ 
sec (360,000 afcm) of flue gas at 149°C (300F). The scrubber module 
contains a variable-throat venturi with a flooded elbow for fly ash 
removal and a mobile-bed contactor for SO. removal. The flue gas 
cleaning wastes are discharged from the reaction tank to an on-site 
clay-lined settling pond. Clear water is recycled from the pond to 
the system for further use. The system was started up in September 
1975 and was certified commercial in January 1976. Ensuing FGD 
operations revealed a number of major problems which required the 
utility and the system supplier to repair and replace the scrubber 
stack shell and liner, install a steam tube air injection reheat system, 
and modify (and possibly replace) the system's mist eliminator. The 
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FGD system was in service 6046 hours in 1976 and 1964 hours in 
1977 (November). 


15954 Gas desulphurization. Delmon, B.; Van Houte, G. (to 
Unibra). US Patent 4, 115, 518. 19 Sep 1978. Priority date 6 Nov 1974, 
France. 8p. 

A desulphurization reagent is described comprising an inti- 
mate mixture, in the solid state, of a main component selected from 
the group consisting of alkaline-earth, oxides, hydroxides, carbon- 
ates, bicarbonates, and mixtures, thereof, and an additive selected 
from the group consisting of hydrogen halide acids, salts of such 
acids of alkaline metals, ammonium, and alkaline-earth metals, sul- 
phuric acid, and mixtures thereof, said additive being present in an 
amount of from 0.1 to 15% by mole respect to said main component. 


15955 Heat transfer in the furnace of a gas-and-residual-oil-fired 
boiler with introduction of recirculating gases into burner air feed 
ducts. Abryutin, A.A.; Vikhrev, Yu.V.; Shtal’man, S.G. (All-Union 
Heat Eng Inst, USSR). Teploenergetika (Moscow); No. 3, 30-32(Mar 
1978). (In Russian). 

To decrease nitrogen oxide emissions, a reconstruction of the 
gas and air tract of a TGMP-314 boiler for a 300 MW block has been 
carried out. As a result, flue gases taken after the economizer are fed 
into the general air ducts before the burners. The temperature of the 
gases was measured at 21 points by thermocouples. Test results show 
that the temperatures at the furnace outlet exceed the rated ones by 
60°C on an average. Recirculation of gases effectively lowers local 
heat fluxes around the perimeter of the furnace. 


15956 Are stacks sufficient, or do we need flue gas desulfuriza- 
tion systems. Energy debate on flue gas desulfurization. Energie; 30: 
No. 2, 45-60(Feb 1978). (In German). 

The German monthly Energie had asked eight experts to 
come to Munich for a discussion. The formulation of the issue was 
deliberately provocative and intentionally global: Are stacks suffi- 
cient, or do we need flue gas desulphurization systems for power 
plants. Even before the discussion took place, Energie had classi 
the participants as follows: Pro flue gas desulphurization were Mr. 
Heinrich Hoelter, Dr. Guenter Jost, representative of the Federal 
Environmental Office in Berlin, and Dr. Josef Vogl, Chairman of the 
Regional Office for Environmental Protection in Bavaria. Pro stacks 
were: Dr. Hermann Bottenbruch, Karrena GmbH in Duesseldorf, 
Mr. Erich Gerking, Preussenelektra in Hannover, and Mr. Hans- 
Joachim Loeblich, Esso AG in Hamburg. The following 
were classified as being neutral: Dr. Hans-Guenther Heitmann, 
KWU in Erlangen, Prof. Dr. W. Klug, Institute for Meteorology of 
the TH in Darmstadt, and Prof. Dr. Hans Zorn, Institute for Labour 
Medicine of the University of Tuebingen. Before the discussion 
started, each participant delivered a short statement serving as a 
basis for the discussion. 


15957 Effect of the temperature of waste gases on the formation 
of nitrogen oxide in the boiler of a power and plant. 
Andryushchenko, A.I.; Popov, A.I.; Shuparskii, A.I. (Saratov Poly- 
tech. Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 2, 52- 
55(Feb 1978). (In Russian). 

Using the example of a power and technolo, lant with 
pyrolysis of high sulfur-content residual fuel oil, - effect of the 
temperature of waste gases on the formation of nitrogen oxide in the 
boiler furnace is considered. An expression to determine the condi- 
tional reaction time is obtained. It is shown that, by lowering the 
temperature of the flue gases discharged into the boiler furnace from 
1140 to 120$degree$C, it is possible to reduce the formation of 
nitrogen oxide almost by a factor of 5. 


15958 Flue gas desulfurization sorbent and process, Cull, N.L. 
(to Exxon Research and Engineering Co.). US Patent 4,059,418. 22 
Nov 1977. Filed date 17 Mar 1975. 14p. 

Sulfur dioxide is removed from flue gases by contacting the 
flue gas at elevated temperature with a sorbent comprising a ag 
refractory substrate of low surface area and an adherent oxide 
impregnated with a transition metal or metal oxide which is selective 
for the removal of sulfur oxide from gas mixtures on the external 
surface of the substrate. A technique for laying down the adherent 
oxide film on the refractory substrate is also disclosed. 


15959 Process for purifying a sulfur dioxide gas. 
Renault, P.; Deschamps, A.; Franckowiak, S.; Dezael, C. (to Institut 
Francais du Petrole). US Patent 4,048,293. 13 Sep 1977. Priority date 
11 Apr 1975, France. 8p. 

A process for purifying a sulfur dioxide-containing gas, for 
example stack gas, comprises the steps of washing the gas with 
aqueous ammonia or ammonium sulfite, vaporizing sulfur dioxide 
and ammonia therefrom, reacting vaporized sulfur dioxide with 
hydrogen sulfide, and recycling an ammonia containing stream. To 
avoid the drawbacks resulting from the presence of hydrogen sulfide 
in the recycle stream, a further oxidation step is provided to convert 
hydrogen sulfide to sulfur dioxide. 
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15960 Method of conditioning flue gas to electrostatic precipita- 
tor. Bennett, R.P.; O'Connor, M.J.; Kober, A.E.; Kukin, I. (to 

Apollo Chemical Corp.). US Patent ‘4,042, 348. 16 Aug 1977. Filed 
date 2 Aug 1976. 10p. 

The collection characteristics of particles entrained in a parti- 
cle-laden gas for collection by an electrostatic precipitator are im- 
proved by injecting finely divided ammonium bisulfate into a parti- 
cle-laden gas stream formed by the burning of coal while the gas has 
a temperature of 590 to 900°C. Sufficient ammonium bisulfate is 
injected to provide 75 to 1250 grams per metric ton of coal burned 
to form the gas. After injection, the stream is directed —~e x a heat 
exchange means and finally into the precipitator to collect the 
particles therein. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 15038 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 15660, 15662, 15669, 16473 


15961 (KFK-CAD—43) CADAMES, Bethmann, J. (Brown, 
Boveri und Cie A.G., Mannheim (Germany, F.R.)). Oct 1977. 67p. 
(In German). Dep. NTIS (US Sales Only), PC A04/MF AOI. 
In the CADAMES project, a system is described which is an 
example of an integrated process from design to the manufacturing 
stage. The data processing begins at a phase in which using little 
data, a switching station or control plant for energy distribution and 
utilization is designed and described. Circuit diagrams are produced 
with the aid of interactive design stations at the designer's work 
lace. Thus, an instrument is available which assists the designer at 
his creative phase. The total process of the preparation of product 
data follows the draft phase in a logical manner. This allows the 
designer to see the direct effect of his draft and to follow it further. 
Sources of error which, at present, arise in the path of communica- 
tion between design and factory are eliminated. The resulting gain of 
time permits a faster handling and completion of the total manufac- 
turing process. The results of rationalization are notable. They allow 
the CAD method to become an instrument which industry can use 
with success in the future. 


15962 (N—78-17251) TELEC laser experiment. Britt, E.J. 
(Rasor Associates, Inc., Sunnyvale, CA (USA)). Oct 1977. Contract 
NAS2-9109. 53p. (NASA-CR—152077). NTIS PC A04/MF AOl1. 

An experimental thermoelectronic laser energy converter 
(TELEC) was constructed and tested with a 40 kW combustion laser 
operating at a wave length of 10.6 micrometers. The objective of the 
test was to demonstrate the feasibility of the TELEC concept for 
converting a laser beam into electric power. The TELEC System is 
intended as the receiver for a laser power transmission system in 
space. 


15963 (PB—277528) Influence of terminations on the corrosion 
of 175mm(2) A.C.S.R. conductors. Memorandum. Brailsford, J.R. 
(Electricity Council Research Centre, Capenhurst (UK)). Oct 1977. 
36p. (ECRC/M—1099). NTIS PC A03/MF AOl1. 

It has been suggested that potential differences existing be- 
tween the strands of a.c.s.r.. overhead line conductors can cause 
premature failure of the conductor by interstrand arcing or ac 
corrosion of the aluminium and steel strands. A likely cause of 
potential differences between strands is faulty terminations in which 
one or more strands may make poor contact at the terminations. The 
results of calculations of the voltage differences and current transfer 
between the strands of 175 mm? a.c.s.r. conductor, due to non- 
uniform current transfer at terminations, using a ladder network 
equivalent circuit, are reported. The sible influence of these 
voltage differences in initiating ac corrosion is also discussed. 


15964 (PB—279695) Jamesport transmission exits: a review for 
the town of Riverhead of the Long Island Lighting Company applica- 
tion to the New York Public Service Commission for a certificate of 
environmental compatibility and public need for the jamesport trans- 
mission exits. Completion report. Duvernoy, E.; Stanturf, J. (Cornell 
Univ., Ithaca, NY (USA). Center for Environmental Quality Man- 
agement). 1 May 1976. 53p. NTIS PC A04/MF AO1. 

A review was made of the document PSC Case 26897-- 
Jamesport Transmission Exits and associated testimony, using the 
NYCRR 16, Subchapter G, Parts 85, 86, and 88 as principal evalua- 
tion criteria. Conclusions presented by the applicant and comments 
on conclusions are presented for each major topic covered in the 
application for placement of transmission. Findings indicated that: 
(1) criteria used to develop the preferred route for the lines did not 
consider probable environmental consequences on agricultural lands, 
(2) the approach to assessing visual impacts relied too heavily on 
judgment rather than on analysis and fact finding, and (3) the 
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proposed facility could adversely affect economic viability of agri- 
culture in Riverhead, New York. The major impacts of the transmis- 
sion lines will be visual and interfere with land use, but if the 
transmission facility is justified it will be necessary to consider 
mitigation techniques or compensation for these impacts to produce 
a facility acceptable to the utility and to affected communities. The 
appendices contain information on review chronology, electrical 
terminology, comments, screening, impacts of an underground alter- 
native, calculations, and the Article VII procedure. 


15965 Experimental study of the electrostatic field in stations and 
under high-voltage transmission lines. De Vizio, P.M.; Maruvada, P.S. 
Can. Electr. Eng. J.; 3: No. 4, 29-32(Oct 1978). (In French). 

From Canadian communications and power conference; Mon- 
treal, Canada (22 Oct 1976). 

With a view to establishing general guidelines for evaluating 
the intensity of alternate electrostatic fields in high-voltage power 
stations, Hydro-Quebec has assembled data in several typical stations 
and underneath some high-voltage transmission lines. The report 
analyzes electrostatic field intensities at ground level, as measured 
and as calculated. Measurements of alternate currents induced in 
persons at ground level and in an elevated position are also shown. 


15966 Standby power supplies for all applications. Schwarz, R.; 
Vau, G. (Siemens A.G., Erlangen (Germany, F.R.). Bereich Verkehr 
und Oeffentliche Auftraggeber). Siemens-Z.; 52: No. 7, 418-421(Jul 
1978). (In German). 

Standby power supplies are now in service wherever public 
utilities cannot guarantee supplies of the necessary reliability. Possi- 
ble solutions and their main applications are outlined. 


15967 Static power supply free of interruptions, line of construc- 
tion 21. Kublick, C.; Schultze, W. (Siemens A.G., Erlangen (Ger- 
many, F.R.). Geraetewerk). Siemens-Z.; 52: No. 7, 422-425(Jul 1978). 
(In German). 

A description is given of the design, mode of operation, and 
performance of a new series of static uninterruptable power supplies. 
Oscillograms and technical data are also included. 


15968 Uninterruptable power supply from the point of view of 
technical reliability. Forstbauer, W. (Siemens A.G., Erlangen (Ger- 
many, F.R.). Abt. ESTE). Siemens-Z.; 52: No. 7, 426-429(Jul 1978). 
(In German). 

Many loads make such stringent requirements on the public 
power supply utilities that the latter are no longer able to meet them. 
Reliable supplies of power are obtainable with the aid of an uninter- 
ruptable power supply (UPS). The reliability characteristics needed 
for different loads can be met by selecting the appropriate UPS 
system. These parameters and the necessary measures for improving 
reliability are discussed with reference to the example of the Series 
21 UPS system. 


15969 Equipment and methods for high-voltage testing and fault 
detection in energy cables. Sima, H. (Siemens A.G., Karlsruhe (Ger- 
many, F.R.). Geschaeftsbereich Mess- und Prozesstechnik). Siemens- 
Z.; 52: No. 7, 430-433(Jul 1978). (In German). 

Underground power cables are exposed to greatly varying 
stresses caused by environmental conditions and electrical effects. 
Cable faults are therefore unavoidable. It is the task of modern 
testing and fault locating procedures to test the cables at regular 
intervals to see that they are in good working order and - in the 
event of a serious cable fault and an ensuing isolation of a cable 
section - to quickly and accurately locate the fault in question. 


15970 Investigation of — domains for a complete power 


system model. Tiwari, R.N.; Singh, D.K.; Tiwari, S.N. J. Inst. Eng. 
(India), Electr. Eng. Div.; 58: 262- Dea(Apr 1978). 

From Paper meeting; Madras, India (17 Dec 1977). 

A systematic and simplified procedure is presented for investi- 
gation of stability domains of a two machine power system model 
considering the effects of flux decay, saliency, uniform damping, 
governor and regulator actions using an energy metric algorithm 
which has not been explored as yet. The Lyapunov functions gener- 
ated are compared with the existing ones in many cases and impor- 
tant observations are made regarding the stability regions obtained in 
each case. An illustrative example has been worked out to prove the 
effectiveness of the proposed method. 


15971 Determination of rated values for the selection of electric 
equipment in 300 KV and higher voltage networks. Nayashkova, E.F.; 
Spiridonov, N.N. (Moscow Power Engineering Inst., USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; 21: No. 3, 7-12(Mar 1978). (In Rus- 
sian). 

Specific features of the transient process of shortcircuiting, as 
well as determination of the rated values for the selection of electric 
equipment in extra-high voltage networks are considered. Formulas 
for the determination of the shortcircuiting current, the shock cur- 
rent, and of the heat pulse, taking specific features of the transient 
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process in 300 kV and higher voltage networks into account are 
presented. 


15972 Probabilistic approach to the technical and economic com- 
parison of variants under the conditions of erroneousness of initial 
data. Ozernykh, I.L.; Ol’khovskii, V.Ya. (Novosibirsk Electrotech 
Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 21: No. 3, 114- 
118(Mar 1978). (In Russian). 

It is proposed to introduce a confidence probability value for 
the evaluation of the reliability of conclusions of a technical and 
economic comparison of variants under probabilistically determined 
conditions. It is shown that in a number of cases this may result in 
the appearance of economically indistinguishable variants. Zones of 
economically indistinguishable solutions of the problem of selection 
of an economic cross-section of an electric line, taking the real 
character of the initial data into account, are plotted. 


15973 Abnormal conditions of operation of voltage transformers 
in systems with insulated neutrals. Moroz, V.K. (Energy Inst. im. 
G.M. Krzhizhanovskii, Minsk). Izv. Vyssh. Uchebn. Zaved., Energ.; 
21: No. 3, 124-126(Mar 1978). (In Russian). 

Data on the functioning of voltage transformers under tran- 
sient conditions of operation following ground arcing fault in the 
primary network and closings in the secondary networks of voltage 
transformers are presented. Results of computer-aided calculations 
are given. The conclusion is drawn that it is necessary to detect 
abnormal conditions of operation of voltage transformers by gener- 
ator ground fault protection devices. 


15974 Experience of combating glaze ice in distribution networks 
of orenburg power system. Bannikov, Yu.I.; Anesh, I.P.; Pinchuk, 
L.A. (Chelyabinsk Inst. of Mech. and Electr. of Agric., USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; 21: No. 3, 126-130(Mar 1978). (In 
Russian). 

An analysis of glaze ice deposits is presented and data on the 
damage caused in the system in the last few years are given. The 
measures taken since 1972 to combat glaze ice are described. Based 
on statistical material, a technical and economic calculation of glaze 
ice melting in the 6-20 kV distribution network is carried out and 
specific indices of melting are determined. Losses due to undersup- 
ply of electric power and expenditure for restoration of broken 
down power lines are evaluated. 


15975 Calculation of dry transformers with natural air cooling 
for heating-up conditions. Kop’ev, V.N. (Tomsk Polytech. Inst. im. 
S.M. Kirov, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 21: No. 3, 
130-133(Mar 1978). (In Russian). 

Empirical relations are proposed to calculate the heating-up, 
under steady-state conditions of operation, of air-cooled dry trans- 
formers with vertical cooling channels. The accuracy of calculation 
attained is adequate for practical utilization within the range of 
average overheating of between 40 to 140°C and heights of windings 
of up to 1.5 m. 


15976 Detection of breakdown situations in electric power sys- 
tems. Bogatyrev, L.L.; Bogdanova, L.F.; Stikhin, G.P. (Ural Poly- 
tech. Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 2, 3-7(Feb 
1978). (In Russian). 

Problems of constructing solving rules for an electric power 
system to detect normal and emerging conditions of its operation are 
considered. It is shown that use of the external experiment planning 
method makes it possible to reduce the volume of the learning 
sample on the basis of which the interface equation is constructed. 
Utilization of the degree of instability of the operation of the electric 
power system makes it possible to formalize the algorithm of control 
of transient processes. 


15977 Calculation and analysis of transient processes in a com- 
pensated network, accounting for the nonlinearity of the arc-extin- 
guishing coil. Novash, V.I.; Savin, S.N. (Belorussian Polytechnic 
Inst., Minsk). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 2, 8-13(Feb 
1978). (In Russian). 

A method of calculation of transient processes during single- 
phase closing in compensated networks taking into account the 
nonlinearity of the arc-extinguishing coil is presented. This method is 
based on a fairly full mathematical model of the network and on the 
realization of the model on a digital computer. Curves of variation of 
the main values in the transient process on the basis of calculation of 
some operating conditions are given. 


15978 Thermal characteristics of direct-buried high-energy lines 
with SF, insulation. Brueggemann, G. AEG-Telefunken Prog.; No. 1, 
6-11(1978). 

A method of calculating the steady-state loading capacity of 
SFe-insulated cables laid underground is given, which takes into 
consideration the natural temperature gradient existing in thermally 
unaffected ground as well as the non-uniform temperature distribu- 
tion on the tubular casing in any geometrical arrangement. An 
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endurance test confirms the calculations. The transient characteris- 
tics are described by stating the time constants. 


15979 Sequential reduction of external networks for the security- 
and short circuit monitor in power system control centers. Dietze, P. 
(Siemens A.G., Karlsruhe (Germany, F.R.). Systemtechnische 
Entwicklung). Siemens Forsch.- Entwicklungsber.; 7: No. 1, 24- 
27(1978). (In German). 

For the evaluation of effects of switching operations or 
simulation of line-, transfomer- and generator outages the influence 
of interconnected neighbor networks is modelled by network equiv- 
alents in the process computer. The basic passive conductivity model 
is produced by sequential reduction and adapted to fit the active 
network behavior. The reduction routine uses the admittance matrix, 
sparse technique and optimal ordering; it suits process computer 
applications. 


15980 Method for the exact treatment of simultaneous short 
circuits and interruptions in large interconnected grids. Edelmann, H. 
(Siemens, Erlangen, Ger.). Siemens Forsch.- Entwicklungsber.; 7: No. 
3, 143-151(1978). (In German). 

In previous studies, simultaneous faults were represented 
simply by introducing large admittances in the three-phase system. 
These admittances were transformed into incremental-admittance 
matrices with large elements which caused the matrix condition to 
deteriorate. This article describes an original exact method of repre- 
senting simultaneous faults. Combined matrix row and column oper- 
ations are developed, which may also be considered as a limit 
solution of corresponding Gaussian eliminations. A relationship to 
complete normed annihilators is shown. The row and column oper- 
ations are given in tabular form. 


15981 Established CAD system for electrical power system analy- 
sis. Lynch, C.A. (Merseyside and North Wales Electricity Board, 
Chester, Eng.); Brameller, A. pp 170-181 of CAD 78. Guildford, 
Eng.; IPC Science and Technology Press Ltd. (1978). 

From 3. conference on computers in engineering and building 
design; Brighton, UK (14 Mar 1978). 

The Interactive Power System Analysis (IPSA) system which 
is currently in use by power engineers for the design and operation 
of electricity supply networks is described. IPSA is an interactive 
graphics system which uses modest computing resources, and the 
development and implementation of the analysis algorithms is an 
important factor in achieving this. The paper is mainly concerned 
with the graphical and interactive techniques that have been devel- 
oped to facilitate use by engineers who will not, in general, have 
experience of computer terminal operation or knowledge of modern 
power system analysis methods. These facilities have proved suc- 
cessful in practice-IPSA has been in regular use since the beginning 
of 1976. 


15982 Distribution system for ac electrical energy derived from 
dc energy sources. Kleiner, C.T.; Hochwald, W. (to Rockwell Inter- 
national Corp.). US Patent 4,052,657. 4 Oct 1977. Filed date 22 Apr 
1976. 12p. 

Apparatus is described for providing alternating current elec- 
trical energy to a load wherein an alternating current energy source 
includes one or more direct current energy sources coupled to one 
or more inverters each having at least one switching element therein. 
Switching elements are controlled to provide alternating current 
waveforms having a relatively low harmonic content. A preferred 
embodiment has two alternating current sources. The two alternat- 
ing current sources are coupled to the load in a manner which causes 
their output voltages to be summed vectorially across the load. The 
phase difference between the output voltages of the two sources is 
controlled to regulate the resultant load voltage by controlling the 
operation of the switching elements in the inverters. 


15983 Low-voltage wiring in hv substations. wiring program. 
modular construction. Palante, G. (Electrobel, Brussels, Belgium). 
Bull. Sci. AIM; 90: No. 3, 1-40(Jul-Aug 1977). (In French). 

Any rationalization of LV wiring in a power substation 
begins from the selection of the principles governing this installation 
and from the definition of a very exact program of all the actions 
necessary for the setting up of a network taken in a very general 
sense. First, a complete wiring program is to be worked out for a 
given network or utility, leading to the elaboration of outline plans. 
The second stage consists in the establishment of another set of 
partial outline plans concerning the realization of wiring in modular 
elements. Another desirable aim is to keep the system flexible for 
future additions and improvements of data processing equipment. 
The method used since 1973 is described. The choices made for the 
general wiring program and the options taken for modular construc- 
tion, as well as constraints of management are presented in the 
article. 


15984 Ordnungspolitische Ueberlegungen zur leitungsgebund 
Energieversorgung. Referate und Diskussionen. (Political, economical 
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and legal reflections on pipe/line-bound energy supply. Lectures and 
discussions of a working group). Emmerich, V.; Lukes, R. (eds.). 
Koeln, Germany, F.R.; Heymanns (1977). 227p. (In German). 

From Political, economical and legal reflections on pipeline- 
bound energy supply. Lectures and discussions of a working group; 
Muenster, pole a2 F.R. (14 - 15 Mar 1977). 

The following subjects are discussed: cartel supervision and 
technical supervision in the field of pipe/overhead-line-bound 
energy supply; exceptional cases for pipe/overhead-line-bound 
energy supply in the restraint of competetion act (GWB); abuse in 
connection with exemption pursuant to section 103 GWB; regula- 
tions for amalgamations in the field of pipe/overhead-line-bound 
energy supply. 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 16429, 17200 


15985 (BMFT-FB-T—77-89) High power cable with internal 
water cooling. Hotz, D.; Steckel, R.D.; Zimmermann, E. (Kabel- und 
Lackdrahtfabriken G.m.b.H., Mannheim (Germany, F.R.)). Dec 
1977. 24p. (In German). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

The transmission capacity of conventional cables will not be 
sufficient for the increasing requirements of electrical energy. For 
this reason in the 110-kV range, high power cable with internal 
water cooling was developed. The development included the con- 
struction of the cable components as well as that of the sealing ends 
and of the joints. Furthermore, all necessary auxiliary equipment was 
developed. By tests on corrosion and flow behaviour it was shown 
that, besides stainless steel, the more economical aluminium is suit- 
able as material for cooling pipes. The transmission requirements in 
the next 20 to 30 years can be met by pipes with about 60 mm and by 
flow rates up to 6 m/s and pressure drops along the cable system up 
to 50 bar. 


15986 Decoupled models for load flow and contingency evalua- 
tion. Rao, N.R. (Regional Engineering Coll., Warangal, India); 
Prasad, K.V.; Seshasai, G.N. J. Inst. Eng. (India), Electr. Eng. Div.; 
58: 313-319(Jun 1978). 

The results of investigations using decoupled models both for 
regular load flow studies and also for contingency evaluation are 
presented. Two kinds of decoupled models have been used; one is 
decoupled Newton Ioad-flow and the other a modification of it. The 
decoupled model had earlier been used only for load flow analysis 
where as in this paper, these models are successfully applied for the 
analysis of contingencies. The results obtained from the decoupled 
models have been compared with those from Newton-Raphson and 
Gauss-Seidal methods. The advantages of decoupled models are 
pointed out along with the details of convergence characteristics 
with several illustrations. 


15987 Sub-optimal stochastic wide range controller for power 
systems. Reddy, P.L. (JTU Engineering Coll., Kakinada, India); 
Rao, B.S.; Indulkar, C.S. J. Inst. Eng. (India), Electr. Eng. Div.; 58: 
356-360(Jun 1978). 

The design of a sub-optimal stochastic controller for a power 
system working over a wide range of operating conditions is present- 
ed. The system is divided into a number of sub-systems using a non- 
singular transformation. The control law of the system is obtained 
through the control of the sub-systems by solving only lower order 
matrix Riccati equations. To suit wide range of operating conditions, 
the gain and error covariance matrices of each sub-system are 
updated using Taylor-series expansion about the nominal load angle. 
The proposed method saves considerable computer time and storage 
in case of large interconnected power systems. 


15988 Carrier current relaying using pulse technique. Ramachan- 
dran, V.; Gangadhar, K.A. (AC Coll. of Engineering, Karaikudi, 
India). J. Inst. Eng. (India), Electr. Eng. Div.; 58: 247-251(Apr 1978). 

From Paper meeting; Madras, India (17 Dec 1977). 

A fast expanding power system strongly advocates the need 
for fast acting relays and circuit-breakers for the protection of costly 
machines and equipment. When the operating voltage exceeds 400 
kV, the reliability of the performance of the relay current transform- 
er (CT) becomes very low on account of the inevitably large 
dimensional separation of the primary and secondary windings. 
Moreover, the cost of the CT increases because of the thick insula- 
tion required. This suggests the use of an optically isolated system 
for carrier current protection. A modern electronic modulation 
scheme is suggested, wherein digital circuits and controlled rectifier 
are used to detect and issue trip signal for all faults within the 
protected zone. It is expected that substantial reduction in cost and 
sufficiently high accuracy are realizable from this technique. 


15989 Effects of different parameters on transient stability of 
power system. Basu, T.K. (IIT, Bombay); Nanda, J. J. Inst. Eng. 
(India), Electr. Eng. Div.; 58: 256-261(Apr 1978). 


ERA VOL. 4, NO. 7 


From Paper meeting; Madras, India (17 Dec 1977). 

The effects of some significant parameters on the transient 
stability limit and response for a power system represented in the 
form of a two-machine one are discussed. Investigations carried out 
to determine the effect of excitation ceiling voltages, inertia constant, 
damping constant, different stabilizing signals, saturation and exciter 
time constant on the transient stability limit and the quality of 
transient response judged from the overshoots, undershoots and 
settling time of the terminal voltage recovery characteristics with 
different types of stabilizing signals. Suggestions have been made 
regarding the possibility of reducing a two-machine system into a 
machine infinite bus one. Comparative performance of different 
types of voltage regulators has also been brought out. Large distur- 
bances are considered in the form of three phase faults; the problem 
is formulated in the state space form and solved by fourth-order 
Runge-Kutta technique. The results are obtained on ICL 1909 digital 
computer. 


15990 Overvoltages of atmospheric origin affecting an electric 
132 kv substation and the relative protection--1. Cinieri, E.; Fumi, A. 
(Univ., Roma, Italy). Ing. Ferrov.; 33: No. 2, 151-157(Feb 1978). (In 
Italian). 

An examination is made of over-voltages of atmospheric 
origin which might involve the insulations of a high-voltage electric 
substation, following the direct fulmination of the phase conductors 
of one of the feed lines. It is found that the shape of the waves which 
stress the insulations, even with the supposition that the fulminating 
current is of 1.2/50 $mu$s type, is different from the conventional, 
and an approximate method is proposed for the evaluation of the 
behavior of the air-spaces. The stresses on the non-self-restoring 
insulations in the stations, with particular reference to those of the 
power transformers, and the effect of the adoption, for the protec- 
tion of these, of an overvoltage discharger are evaluated. 


15991 New circuit-breaker system for metal-clad SF,-insulated 
switchgear and service voltages of 170 to 525 kV. Karrenbauer, H. 
AEG-Telefunken Prog.; No. 1, 12-17(1978). 

The progressive development of the well-proven SF¢-insulat- 
ed single-pressure (puffer) breaker with insulating nozzle led to a 
new series of Type VIS circuit-breakers for service voltages of 170 
to 525 kV. The dual nozzle arrangement, known from the free-jet 
breaker and successfully employed for many years, was taken over 
also for the insulatin nozzle quenching system in SFs. The breakers 
are constructed on the modular principle of break chambers sized for 
the stresses corresponding to a service voltage of 170 kV. The design 
of the breaker and the hydraulic drive system are described. The 
conclusion forms a survey of the tests performed. 


15992 Metal-clad SF¢-insulated switchgear for service voltages of 
420 and 525 kV. Karrenbauer, H. AEG-Telefunken Prog.; No. 1, 18- 
sr 

system of metal-clad SF¢-insulated switchgear (Type VIS) 
for 420 4 kV and 525 kV is introduced that augments the installations 
in service for many years for the lower voltage levels. The well- 
proven modular concept behind this type of switchgear was retained 
unchanged also for the higher voltages. The basic construction of 
the switchgear and the operation and interaction of the individual 
units are described as well as the possibility of connecting electrical 
apparatus with other forms of insulation. With the aid of several 
examples the far-reaching capacity for adaptation to different bound- 
ary conditions is demonstrated. 


15993 Gas insulated transmission line with particle trap. Bolin, 
P.C. (to Westinghouse Electric Corp.). US Patent 4,064,353. 20 Dec 
1977. Filed date 15 Sep 1976. 6p. 

A gas insulated transmission line is disclosed which includes 
an outer sheath at low potential, an inner conductor within the 
sheath at high potential, and an insulating gas within the outer sheath 
between the outer sheath and the inner conductor. Also included are 
insulators for supporting the inner conductor within the outer 
sheath, and particle trapping means for entrapping any particle 
present within the outer sheath. The particle trapping means in- 
cludes an apertured electrode positioned next to, and coupled to the 
interior suface of the outer sheath, and deflector means associated 
with the apertures for deflecting any particles which may pass 
through the apertures to an area between the solid electrode surface 
and the outer sheath. 


15954 Gas insulated transmission line. Cookson, A.H. (to Wes- 
tinghouse Electric Corp.). US Patent 4,064,354. 20 Dec 1977. Filed 
date 10 Nov 1976. 6p. 

A gas insulated transmission line is disclosed which has an 
inner conductor disposed within a cylindrical outer sheath. A spacer 
assembly for supporting the transmission line comprises two mem- 
bers which fit over the inner conductor and which together sur- 
round the inner conductor. The two members are secured together 
by a curved plate, and the entire assembly can be disposed within the 
outer sheath to support the inner conductor within the outer sheath. 
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The material of which the two members are made is preferably a 
material having a relative permittivity less than approximately 3.7. 
The two members together in cross section can be disc-shaped or 
conically-shaped. 


15995 Automatic overhead transmission line fault locator. 
Braude, L.I.; Kovalenko, V.P.; Shalyt, G.M. Sov. Power Eng. (Engl. 
Transl.); 6: No. 11, 659-660(Nov 1977). 

Translated from Elektricheskie Stantsii; 6: No. 11, 64-65(Nov 
). 


1977 

The operation and performance of LIDA automatic fault 
locator which is designed for determination of the distance to 
persistent and transient (with successful automatic reclosing) faults 
on ac and de overhead lines of 330 kV and over, are discussed. The 
LIDA device can be used for determinating the state of the line (the 
presence of shorts, ice, etc). The LIDA device was designed for 
operation at a working temperature in the 0 to 50°C range, relative 
humidity of not over 80% and altitude of not over 2000 meters 
above sea level. It automatically determines the distance to a fault 
site with maximum attenuation in the line not exceeding 40 dB, and 
attenuation in the connection system of not over 20 dB. The power 
supply for the device is from a 220 V +- 20% dc source. The 
improved accuracy of fault location using this device on 300 to 500 
kV lines should result in greater economy in operating power lines. 


15996 Gaseous dielectric compositions. Mears, W.H.; Orfeo, 
S.R. (to Allied Chemical Corp.). US Patent 4,052,555. 4 Oct 1977. 
Filed date 23 Jul 1975. 8p. 

Perfluorinated ethers evidence useful properties as gaseous 
dielectrics and do not exhibit a high carbon tracking tendency, 
which is commonly a problem with halogenated alkanes. Mixtures of 
the perfluorinated ethers with SFs and/or COkz, in critical propor- 
tions which are specific to each system, evidence improved dielec- 
tric breakdown voltages. The perfluorinated ethers and mixtures of 
the perfluorinated ethers with SFs and/or COz are useful in high 
voltage coaxial lines, transformers, minisubstations, and the like. 


15997 (NP-tr—2053) Selection of the voltage level for the new 
transmission system between Guayana and the central region of Ven- 
ezuela, Alazrachi, A.; Mendoza, J.A.; Gardner, D. Feb 1976. Trans- 
lation of Spanish paper. (CONF-760268—3). 33p. British Library 
Lending Div., Yorkshire, Eng. 

From Seminar on electricity; Caracas, Venezuela (23 Feb 
1976). 

Results are presented of studies for the selection of the 
voltage level for the new extra high voltage transmission system, 
which is required to transmit the large blocks of hydroelectric 
power from Guayana to the Central Region of the country. Various 
schemes for the transmission of power at 400 kV and 765 kV ac, and 
+- 600 kV de were studied. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 15995, 15997, 16429, 17200 


15998 (BMFT-FB-T—77-69) SFg-insulated de switchgear to 
HVDC-stations. Schmitz, W.; Weiss, P.; Janotte, T. (Brown, Boveri 
und Cie A.G., Mannheim (Germany, F.R.)). May 1977. 87p. (In 
German). Dep. NTIS (US Sales Only), PC AOS/MF AO1. 

Investigations are described which were conducted to ana- 
lyze the following fundamental problems to be expected during the 
development of metalclad de switchgear: behavior of SF¢ insulation 
under dc loads; development of dc insulators; investigation of switch 
capabilities of small dc currents in circuit breakers; and requirements 
on metalclad SF¢-insulated dc switchs. 


15999 New technique for fast disconnection of dc circuits: break- 
er arrangement. Dewal, M.L.; Singh, D.; Gupta, S.C.; Rao, T.S.M. 
(Univ. of Roorkee, India). J. Inst. Eng. (India), Electr. Eng. Div.; 58: 
324-327(Jun 1978). 

A new technique is described for interrupting high voltage dc 
circuits in which a series of current zeros is obtained by forcing the 
fault current down to a certain low level with the help of discharge 
current of the exciting capacitor and then superimposing over it a 
high frequency self-excited oscillation in the arc discharge. This 
function is accomplished in an auxiliary interrupter through which 
the fault current is limited to a manageable level by introducing in 
series with this auxiliary interrupter and a reactor, a resistance which 
enables the interrupter to outrace the converter current controls. To 
obviate the finite chances that the interrupter will initiate operation 
incorrectly because of the high speed requirements, the interrupter 
has been associated with the local sensing and control circuitries 
which enable the interrupter to reverse the process and close. To 
eliminate the restriking almost completely, a composition of different 
techniques such as profiling of the breaker transient over-voltages 
following interruption and modifying the breaker contacts to im- 
prove the recovery rate of dielectric strength has been discussed. 


ELECTRIC POWER ENGINEERING 1689 


16000 New technique for fast disconnection of dc circuits: relay 
information processing unit. Dewal, M.L.; Gupta, B.; Gupta, S.C.; 
Rao, T.S.M. (Univ. of Roorkee, India). ry pny Eng. Undia), Elects 
Eng. Div.; 58: 328-332(Jun 1978). 

A relay information processing unit has been developed for 
installation at the dc circuit breaker. The fabricated unit makes use 
of electronic devices. On the occurrence of a fault, the main circuit 
breaker is actuated and at the same time the relay tripping signal is 
processed at the breaker to allow full operation of the breaker 
arrangement or reverse the process of operation of MCB. The auto- 
reclosing of the breaker is not arbitrary; it depends on the decision 
carried out by the processing unit. The reversing process includes 
the reclosing of the main circuit breaker and resetting of the protec- 
tive relay. After resetting, if the fault is still sensed by the protective 
relay, the processing unit is completely disconnected from the 
system and full operation of the breaker arrangement is allowed. 


16001 Promising applications for direct-current transmission 
tems and links. Groys, E.S. Elektrichestvo; No. 3, 1-7(Mar 1978). “tin 
Russian). 

The advantages of dc transmission systems and links include 
no synchronization requirement, so that fast and independent regula- 
tion of individual ac generating stations is possible and there is no 
extra current drain to a short circuit from other stations in the 
system, no need for power factor correction, a high current carrying 
capacity of conductors without buildup of insulation, and a much 
reduced environmental radiation hazard. Modern converters are 
plain six-phase, six-phase bridges with diodes in one phase acting as a 
common thyristor bank for all, or twelve-phase with three thyristor 
banks of four diode bridges each in series. Underwater h-v cables are 
an exclusive domain for dc application, but in the case of overhead 
and underground transmission there is a tradeoff between increasing 
the ac capacity or installing a dc capacity. The latter is economical 
especially over long distances, as has been confirmed by the oper- 
ation of such lines in the Soviet Union and in other countries. Many 
advantages are seen in dc interurban links and in dc feeders to urban 
systems. Hookup between stations or of a station to a hydrogenera- 
tor is facilitated by the lack of a synchronization requirement. There 
arises a need, however, for appropriate circuit breakers, which are 
now being developed and built. 


16002 Method of treating exhaust gases containing nitrogen 
oxides and sulfurous acid gas. Hisamatsu, T.; Kitamura, T.; Saito, T.; 
Takagi, H.; Sekiya, T. (to Asahi Kasei Kogyo Kabushiki Kaisha). US 
Patent 4,044,101. 23 Aug 1977. Priority date 21 Dec 1974, Japan. 
16p. 

A method of removing NO/sub x/ and SO, from an exhaust 
gas containing NO/sub x/ and SOQ which comprises contacting an 
exhaust gas containing NO/sub x/ and SO2 with an aqueous solution 
containing M2SOs, an iron ion and an aminopolycarboxylic acid to 
absorb NO/sub x/ and SO: in the aqueous solution and treating the 
resulting absorbing solution while preventing a contact of the solu- 
tion with the exhaust gas, thereby to form M2S2Og in the absorbing 
solution and reducing NO/sub x/ to Ne. The MzS2O¢ formed in the 
absorbing solution can be easily removed by crystallization separa- 
tion. With such method, NO/sub x/ and SO2 can be removed from 
exhaust gases at high rates and the absorbing solution can be easily 
regenerated and recycled to the absorbing zone. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


16003 Composite monolithic low-loss superconductor for power 
transmission line. Adam, E. (to Airco, Inc.). US Patent 4,103,075. 25 
Jul 1978. Filed date 28 Oct 1976. 6p. 

A composite superconductor having both filamentary and 
film conductors for carrying the pure and impure components of 
direct current, respectively, or for alternating current, is disclosed, 
together with a method of making it, and a preferred arrangement 
for its use in high power transmission lines. 


16004 Development and test of a superconducting ac cable. 
Bogner, G.; Penczynski, P.; Schmidt, F. (Siemens A.G., Erlangen 
(Germany, F.R.). Forschungslaboratorium). Kerntechnik; 20: No. 6, 
262-266(Jun 1978). 

In order to develop a superconducting ac cable, different 
cable concepts have been investigated and cable components devel- 
oped. A 35 m long test facility for a transmission power of 2000 
MVA (110 kV, 10 kA) has been constructed and tested. The test 
facility is equipped with full load terminations but with one cable 
core only. The successful test demonstrates the technical feasibility 
and capability of superconducting cables. 


16005 Method for the manufacture of a tubular conductor suit- 
able for superconducting cables. Diepers, H.; Schmidt, O.; Muese- 
beck, H. (to Siemens AG). US Patent 4,052,784. 11 Oct 1977. 
Priority date 9 Mar 1973, German, Federal Republic of (F.R. 
Germany). 8p. 
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An improved method of manufacturing a tubular conductor is 
described which consists of a niobium layer and a copper layer, in 
which one side of a tube of electrolytic copper is plated with 
niobium by fusion electrolysis. The tube is then drawn in several 
cold nmin passes to reduce the outside diameter and the wall 
thickness to form a longer tube, resulting in simplified production of 
seamless tubes, particularly useful in superconducting cables and 
having good mechanical, thermal and electrical contact between the 
niobium and copper layers. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 15892, 16548, 16628 


16006 (77-CNA—100) Volume 1. CNA president's address and 
standing committees reports. (Canadian Nuclear Association, Toron- 
to, Ontario). [nd]. 42p. (CONF-7706126—P1). Canadian Nuclear 
Association, Toronto. 

From 17. Canadian Nuclear Association conference; Montre- 
al, Quebec, Canada (5 Jun 1977). 

Each paper has been separately processed for the Energy 
Data Base. 


16007 (77-CNA—300, pp 40-51) Present situation of nuclear 
power generation in Japan. Inoue, T. (Electric Power Development 
Co. Ltd., Tokyo (Japan)). [nd]. 

From 17. Canadian Nuclear Association conference; Montre- 
al, Quebec, Canada (5 Jun 1977). 


The energy supply and demand picture in Ja is outlined, 
wth — reference to electric power. The status of nuclear power 
is explained. Nuclear fuel cycle and development of advanced reac- 
tors are part of the national energy strategy. 


16008 (77-CNA—300, pp 29-39) Planning for energy in Quebec. 
Tremblay, Y. (Government of Quebec). [nd]. 

From 17. Canadian Nuclear Association conference; Montre- 
al, Quebec, Canada (5 Jun 1977). 


Quebec government energy development policies are out- 
lined. Very high per capita energy consumption in Quebec requires 
government intervention. 


16009 (77-CNA—400, pp 11-18) Structure of the Canadian nu- 
clear industry. Shepherd, J.J. (Science Council of Canada). [nd]. 

From 17. Canadian Nuclear Association conference; Montre- 
al, Quebec, Canada (5 Jun 1977). 


A strategic audit of the Canadian nuclear program reveals 
deficiencies in effective public awareness programs and industrial 
strategy. Recommendations are made to improve the latter. 


16010 (JAERI-M—7261) Design and safety data of commercial 
nuclear power plants in Japan, 1977 edition. Izumi, F.; Harayama, Y. 
(Japan Atomic Energy Research Inst., Tokyo). ted 1977. 255p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A12/MF AO1. 

Following on previous JAERI-M 5959(1975) and JAERI-M 
6732(1976), which contained the data for design parameters, per- 
formance, components and equipments of Japanese nuclear power 
plants, the 1977 updated edition is compiled as of June 1977. The 
data are arranged and tabulated by computer processing. 


16011 (PNL—2640(App.)) Conceptual study. Harty, H. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. Contract 
EY-76-C-06-1830. 704p. Dep. NTIS, PC A99/MF AOI. 

This appendix is a compendium of topical reports prepared 
for the Hanford Nuclear Energy Center: Status Report: Conceptual 
Fuel Cycle Studies for the Hanford Nuclear Energy Center; Selec- 
tion of Heat Disposal Methods for a Hanford Nuclear Energy 
Center; Station Service Power Supply for a Hanford Nuclear 
Energy Center (HNEC); Impact of a Hanford Nuclear Energy 
Center on Ground Level Fog and Humidity; A Review of Potential 
Technology for the Seismic Characterization of Nuclear Energy 
Centers; Reliability of Generation at a Hanford Nuclear Energy 
Center (HNEC); Meteorological Evaluation of Multiple Reactor 
Contamination Probabilities for a Hanford Nuclear Energy Center; 
Electric Power Transmission for a Hanford Nuclear Energy Center 
(HNEC); The Impact of a Hanford Nuclear Energy ter on 
Cloudiness and Insolation; and A Licensing Review for an HNEC. 


16012 Optimization of dimensions of heat exchangers in interme- 
diate loops of district heating hot water networks of nuclear heat and 
power plants. Polyatov, V.A.; Kozhevatov, V.F. (Saratov Polytech- 
nical Inst., USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 2, 137- 
140(Feb 1978). (In Russian). 
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An analytical method of calculation of the economically most 
advantageous temperature head in the intermediate water/water 
heat exchanger at nuclear power plant district heating installations is 
presented. Taking into account variable conditions of operation, the 
effect of different factors on the optimal size of the heat exchanger is 
shown. 


16013 Application of econometrics to nuclear power plant reli- 
ability. Whooley, J.P. (Public Service Electric and Gas Co., 
Newark, N.J. (USA)); Haddad, E.E. (Boston Edison Co., Mass. 
(USA)). pp 63-87 of Reliability problems of reactor pressure compo- 
nents. Vol. 1. Vienna; International Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

Reliable, low-cost power has always been the goal of the 
electric utility industry. For fossil units, low cost was achieved by 
holding the line on installed cost (US $/kW) while increasing overall 
unit efficiencies. However, for large 1000MW nuclear units, with 
much higher installed costs and fixed cycle efficiency, the cost of 
producing power is directly related to the reliability of the new 
equipment. Thus it becomes necessary to evaluate the economic 
aspects of equipment reliability in quantitative terms when designing 
a nuclear power plant. The paper describes how USA utilities use 
statistical analyses of power plant reliability data banks to reduce 
unavailability. 


16014 Avoiding corrosion of steam turbine components during 
erection and layup. Kramer, L.D.; Weisel, M.P. (Westinghouse Elec- 
tric Corp., Philadelphia, Pa). Am. Soc. Mech. Eng., [Pap.]; No. 78- 
JPGC-Pwr-5, 1-7(1978). 

The purpose of this paper is to document some of the errone- 
ous component preservation practices previously occurring in the 
field, to mention simple methods to monitor attack, to illustrate some 
previous corrective actions, and to demonstrate the need for a 
uniform approach for protecting all steam side metallic surfaces 
prior to start up. These practices will be discussed by means of case 
histories to illustrate that general corrosion wastage, fatigue strength 
reductions, and pitting are all possible consequences of poor protec- 
tion. 5 refs. 


16015 Availability limiting factor identification in nuclear power 

plants. Clark, R.H.; Barrow, W.E. (Babcock and Wilcox, Lynch- 

mah ne Am. Soc. Mech. Eng., [Pap.]; No. No. 78-JPGC-NE-12, 1- 
1978). 

The paper illustrates how current and historical operating 
nuclear plant data on key components (as defined below) were 
collected to meet the program objectives of establishing a broad data 
base to identify appropriate future RandD projects for improving 
plant reliability and availability. A key component is defined as a 
component: whose failure or malfunction caused or could have 
caused a plant shutdown or power reduction; whose failure or 
malfunction extended or could have extended a plant shutdown or 
power reduction; whose maintenance or use during the refueling/ 
maintenance outage was or could reasonably have been on the 
critical path; whose maintenance would cause workers to receive 
high doses of radiation; and whose maintenance was deemed to be 
excessive. Tables and figures are given to illustrate the methodology 
used for reducing, analyzing and prioritizing the availability limiting 
factors. 1 ref. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 16127, 16225, 16235, 16245, 
16247, 16256, 16257, 16258, 16262, 16263, 16267 


16016 Contribution to the question of stress-corrosion cracking of 
austenitic stainless steel cladding in nuclear power plants. Kupka, I.; 
Mrkous, P. (Skoda, Plzen (Czechoslovakia)). pp 317-329 of Reliabil- 
ity problems of reactor pressure components. Vol. 1. Vienna; Inter- 
national Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The report presents a brief review of basic types of corrosion 
damage (uniform corrosion, intergranular corrosion, stress corro- 
sion) and estimates its influence on operational safety. The authors 
analyse corrosion cracking of austenitic stainless steel cladding, 
taking account of the adverse impact of coolant and stress (both 
operational and residual) in a light water primary circuit. In addition, 
experimental data is given of residual stresses in the stainless steel 
clad material, as well as their magnitude and distribution after 
cladding and heat treatment. 
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16017 (EUR—5667(Pt.1), pp 763-777) Vessel’s material surveil- 
lance program. Fast neutron (E>1MeV) flux measurement. Galliani, 
M.; Benatti, N.; Puliandri, A. 1977. 
From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
975). 


The vessel of the Garigliano nuclear power station is made of 
4.75-in (125 mm) thick ASTM A 366 steel. It is made of forged ring 
courses. It is important to know the ratios between the maximum 
neutron flux and those at the upper and lower weld seams of the 
forged ring. An irradiation program was performed to measure the 
axial distribution of the fast neutron (E>1MeV) flux on the inner 
vessel wall. A comparison is made between the axial fast flux shape 
and the axial relative gamma intensity distribution measured with a 
small, air-filled ionization chamber. 


16018 (EUR—5667(Pt.1), pp 41-51) Influence of neutron dosi- 
metry on radiation damage considerations in LWR pressure vessels. 
Serpan, C.Z. Jr. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


The integrity of the reactor pressure vessel (RPV) over its 
entire lifetime is one of the most important aspects of the safety of 
LWR plants. Although RPVs are quite tough and ductile when 
placed in service, their margin of safety against failure during service 
is reduced by embrittlement caused by bombardment from core- 
leakage neutrons. It also is necessary to predict the extent of embritt- 
lement for reactors not yet in service. The relationships between 
neutron dosimetry, damage function and surveillance data, and reac- 
tor safety is the subject of this paper. 


16019 (EUR—5667(Pt.1), pp 63-73) Neutron energy spectrum 
determination for irradiation damage study of reactor structural mate- 
rials. Takeuchi, K.; Miura, T.; Yamaji, A. (Ship Research Inst., 
Tokai, Ibaraki (Japan). Tokai Branch). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


Discussions are given of theoretical and experimental deter- 
minations of neutron energy spectra in reactor structural materials 
together with the theoretical estimation of the number of displace- 
ments. The energy range of neutrons is limited to fast neutrons 
above 0.1MeV because of restricting the application to reactor 
structural materials of only a light-water type reactor. In this study, 
Pallas discrete-ordinates code is used for the theoretical determina- 
tion, while for the experimental determination the activation foil 
method is used. A discussion is presented on the determination of 
neutron energy spectra above 1MeV, and an application of Pallas 
transport calculation to a practical reactor structure is given with a 
result of sensitivity study of the number of displacements to the 
calculated neutron energy spectra. 


16020 (NUREG—0462) Technical report on operating experi- 
ence with BWR pressure relief systems. (Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Reactor Regula- 
tion). Jun 1978. 60p. Dep. NTIS, PC A04/MF AO1. 

The NRC staff has conducted a review of operating experi- 
ence with Boiling Water Reactor (BWR) pressure relief systems 
because of the number of unanticipated events with the power 
actuated relief valves and the safety/relief valves utilized in these 
systems. This experience includes (1) valves that failed to open 
properly, (2) valves that opened properly and failed to reseat, and (3) 
valves that inadvertently opened and failed to reseat. The report 
describes the pressure relief systems utilized in operating BWR 
facilities, the operating experience involving failures of pressure 
relief system valves, the safety considerations associated with such 
failures, and possible corrective measures to reduce the likelihood of 
future failures. 


16021 (NUREG/CR—0144) Review of solid radioactive waste 
practices in light-water-cooled nuclear reactor power plants. Kibbey, 
A.H.; Godbee, H.W.; Compere, E.L. (Oak Ridge National Lab., TN 
(USA)). Jul 1978. Contract W-7405-ENG-26. 139p. Dep. NTIS, PC 
A07/MF AO1. 
This survey was made to update the report published by Oak 
Ridge National Laboratory in 1974 which reviewed solid radioactive 
waste (radwaste) practices at light-water-cooled nuclear reactor 
(LWR) power plants. The main source of information in both 
surveys was docket material including plant annual operating re- 
rts, semiannual effluent release and waste disposal reports, etc. 
e earlier study covered initial criticality to December 31, 1972, 
while this study covers initial criticality to December 31, 1977. A 
comparison of pressurized water reactors (PWRs) and boiling water 
reactors (BWRs) shows that BWRs consistently shipped a larger 
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total volume of solid radwaste per thermal metawatt-hour than 
PWRs. 


16022 (NUREG/CR—0478) Corrected and updated data for 

IFA-429 from beginning of life through June 1978, Waterman, M.E. 

(Idaho National Engineering Lab., Idaho Falls (USA)). Dec 1978. 

oar aan EY-76-C-07-1570. 40p. (TREE—1269). Dep. NTIS, E03/ 
A03. 

This report presents data acquired from Instrumented Fuel 
Assembly 429 (IFA-429) for the period from June 1975 (beginning of 
life) to June 1978 (~ 17,100 MWd/t burnup). The data represent 
fuel thermal behavior and fuel pressure behavior as functions of 
power, burnup, fuel density and grain size, and pellet-to-cladding 
gap size. This report supercedes the previous IFA-429 data report 
due to a revision in the calculation of the axial flux profile to account 
for thermal neutron flux perturbations caused by neutron-absorbing 
shields surrounding the fuel rods; and, due to a modification of the 
power calibration constant to account for gamma heating in the 
structural components of the assembly. 


16023 (STUDSVIK—78-1) Release of corrosion products from 
construction materials containing cobalt. Pt.2: Inconel X750. Falk, I. 
(Aktiebolaget Atomenergi, Studsvik (Sweden)). Feb 1978. 28p. Dep. 
NTIS (US Sales Only), PC A02/MF AOl1. 

This report describes experimental work aimed at determin- 
ing the release rate for corrosion products from 18Cr8Ni steel and 
Inconel X750 in BWR environments. For test purposes these envi- 
ronments were simulated in a high pressure loop, where irradiated 
samples of the materials were exposed for 720 hours. The amounts of 
released products were determined a gamma spectrometric anal- 
ysis. The results show that the release from Inconel X750 is hi 
than that from 18Cr8Ni steel. The release calculated from 8 
measurements is 7 times higher and from Co60 measurements it is 1.5 
times higher. Both the filtered and the deposited fractions of the 
released corrosion products exhibit the same relative concentrations 
of Co58 and Co60. 


16024 (SVF—32) Investigation of flashing de-aeration with and 
without recirculation. Kjellstroem, B.; Toecksberg, B. (Stiftelsen foer 
Vaermeteknisk Forskning, Stockholm (Sweden)). Jun 1977. 33p. (in 
Swedish). Dep. NTIS (US Sales Only), PC A03/MF AO01. 

A series of experiments with flashing de-areation has been 
carried out at the institute of Thermal Energytechno! of the 
Royal Institute of Technology in Stockholm. The results of the 
experiments with flashing de-areation without recirculation of the 
condensate show very low contents of dissolved oxygen in the de- 
aerated water. The results indicate that the de-aeration process is 
independent of the pressure. De-aeration efficiencies over 99 percent 
were measured. The continued experiments with recirculation of the 
condensate show a considerably deteriorated de-aeration perform- 
ance together with a marked pressure dependency. A simple theo- 
retical model has been formulated which explains these results. 
Comparisons between the experimental data and calculations with 
this model indicate that a conservative estimation of the oxygen 
content of the outgoing water can be obtained if the oxygen content 
of the recirculated condensate is calculated for the partial pressure of 
noncondensible gases equal to the total pressure in the condenser. It 
seems also possible to estimate a lower limit for the oxygen content 
of the outgoing water. The range of oxygen content between those 
limits is about a factor of 10 for the conditions investigated. Further 
studies of the uptake of oxygen during condensation seem necessary 
if a more accurate prediction is desired. 


16025 Nuclear fuel assembly and Grubb, W.T. (to Gen- 
eral Electric Co.). US Patent 4,097,402. 27 Jun 1978. Filed date 29 
Jun 1976. 6p. 

Rupture of boiling water reactor nuclear fuel cladding result- 
ing from embrittlement caused by fission product cadmium is pre- 
vented by adding the stoichiometrically equivalent amount of gold, 
silver or palladium to the fuel. 


16026 Piping for nuclear plants. Strauss, S.D.; O'Keefe, W. 
Power (N.Y.); No. 6, S$1-S6(Jun 1978). 

A survey of the connecting paths carrying fluids between the 
vessels, steam generators, turbines, and pumps of the nuclear power 
plant is given. Pipe types, pipe materials, pipe fittings, pipe joints, 
both welded and mechanical, and pipe fabrication methods are 
described. Elements of piping design for nuclear power plants are 
analyzed. Inspection procedures to assure integrity throughout plant 
life are explained. Auxiliary equipment, such as hangers, vibration 
dampers, shock struts, shock suppressors, and snubbers, pipe insula- 
tion, seals, etc., is described. Installation of the piping, its repair and 
maintenance is finally discussed. 


16027 Reliability of piping in light water reactors. Bush, S.H. 
(Nuclear Regulatory Commission, Washington, D.C. (USA)). 
199-230 of Reliability problems of reactor pressure components. Vol. 
1. Vienna; International Atomic Energy Agency (1978). 
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From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The reliability of piping in light water reactors is assessed 
based on non-nuclear failure data, conditional failure probabilities, 
the role of periodic inspection, and a review of nuclear system 
failures. Failure statistics confirm 10~* to 107° failures per reactor 
year in large pipes, with higher rates as the size decreases. Periodic 
inspection, a critical factor, enhances reliability by factors of 10 to 
10000. Nuclear failures are classed into two statistical categories: (1) 
those due to intergranular stress-corrosion cracking (IGSCC) and (2) 
all others due to construction, design, or operational errors. The 
spectrum of pipe sizes influenced by IGSCC differs from that 
influenced by other mechanisms. 


16028 Description of a study for the thermal anneal of neutron- 
embrittled reactor vessel materials. Mager, T.R.; Marston, T.U. 
(Westinghouse Electric Corp., Pittsburgh, PA). Am. Soc. Mech. Eng., 
[Pap.]; No. 78-Mat-19, 1-11(1978). 

A number of early light water reactor plants were construct- 
ed from materials having low initial Charpy upper shelf values and 
high copper and phosphorus content. As these elements have been 
shown to contribute the most to the radiation sensitivity of reactor 
pressure vessel material, there is a possibility that thermal annealing 
of the beltline regions of these vessels may become necessary to meet 
Nuclear Regulatory Commission requirements for continued oper- 
ation. Recognizing the possibility that thermal annealing treatment 
of the reactor vessel may become a reality, a program was started to 
determine the kinetics and mechanisms of thermal annealing to 
restore pre-service fracture toughness and to develop engineering 
procedures for ready application to large-scale nuclear pressure 
vessels. This paper presents the program scope required for estab- 
lishing the feasibility of and methodology for an in situ thermal 
anneal of an embrittled reactor vessel. 


16029 Stress corrosion crack growth and fracture predictions for 
BWR piping. Egan, G.R.; Cipolla, R.C. (Failure Anal. Assoc., Palo 
Alto, CA). Am. Soc. Mech. Eng., [Pap.]; 1-8(1978). 

Analyses are developed to describe the propagation of stress 
corrosion cracks in welded stainless-steel pipelines in BWRs. It is 
shown that based on crack propagation resistance, large diameter 
main recirculation lines can be expected to perform significantly 
better than small diameter lines in the same environment. The 
fracture conditions which determine end of life are also determined 
for stainless-steel lines and an alternate carbon steel material. 12 refs. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 16016, 16018, 16019, 16021, 
16022, 16026, 16027, 16028, 16226, 16227, 16228, 16233, 16234, 
16235, 16236, 16244, 16247, 16248, 16253, 16256, 16257, 16258, 
16262, 16264, 16267, 16271, 16272, 16273, 16645 


16030 (BMFT-FB-K—78-02) Development of the analytical 
design of strongly loaded fuel rods with zircaloy claddings for ad- 
vanced pressurized water reactors. Wunderlich, F. (Bundesminister- 
ium fuer Forschung und Technologie, Bonn (Germany, F.R.)). Sep 
— 36p. (In German). Dep. NTIS (US Sales Only), PC A03/MF 

The computer program CARO describing the in pile behav- 
iour of fuel rods, is used in the design of fuel rods of pressurized 
water reactors. For the improvement of CARO several computa- 
tional methods and models have been developed, particularly models 
for the description of the following mechanisms: heat transfer in the 
fuel-cladding gap, fission gas release, changes in fuel density due to 
high temperature restructuring, irradiation induced densification and 
swelling. In this report these models and the computer program 
CARO are described. 


16031 (CEA-CONF—3965) Analysis of dose rates near the cir- 
cuit of a PWR after shutdown. Beslu, P.; Devillers, C.; Lalet, A.; 
Frejaville, G. (CEA Centre d'Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-les-Durance (France). Dept. des Reacteurs a Eau). 1977. 
Tp. (CONF-770401—). Dep. NTIS (US Sales Only). 

From 5. international conference on reactor shielding; Knox- 
ville, TN, USA (18 Apr 1977). 

From activities measured and calculated in the primary cir- 
cuit of the CHOOZ reactor, gamma dose rates corresponding to 
individual corrosion product isotope deposits have been determined. 
These dose rates are compared with experimental results. Contribu- 
tions of gamma sources deposited in different regions of the steam 
generators to the dose inside the ‘channel head’ have been evaluated. 
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16032 (CEA-CONF—3966) Shielding against neutron streaming 
in pressurized-water reactors. Devillers, C.; Payen, J.P. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-les-Durance 
(France). Dept. des gg a Eau). 1977. 7p. (CONF-770401—). 
Dep. NTIS (US Sales Only). 

From 5. international conference on reactor shielding; Knox- 
ville, TN, USA (18 Apr 1977) 

Computational techniques used to treat neutron and gamma 
streaming through the annular air gap around the vessel of a pressur- 
ized-water reactor are described. A practical shielding arrangement 
consisting of two layers of different hydrogeneous materials is pre- 
sented. 


16033 (CONF-770611—41) Evaluation of denatured thorium fuel 
cycles in pressurized water reactors. Matzie, R.A.; Rec, J.R.; Terney, 
A.N. (Combustion Engineering, Inc., Windsor, CT (USA)). 1977. 
Contract EY-76-C-02-2426-005. 50p. Dep. NTIS, PC A03/MF AO1. 

From American Nuclear Society annual meeting; New York, 
NY, USA (12 Jun 1977). 

A developing national energy policy that is based in part on a 
substantial expansion of the LWR-based electrical generating capac- 
ity with deferment of the LMFBR has prompted a re-evaluation of 
our nuclear fuel resources and their utilization. The ancillary policy 
of minimizing nuclear weapons proliferation through diversion of 
bred fissile material has left in doubt the viability of fuel recycling as 
a means of extending these fuel resources. A substantial, govern- 
ment-sponsored effort is in progress to examine alternate fuel cycles 
and advanced reactor concepts which can lead to improved resource 
utilization while minimizing proliferation potential. This paper evalu- 
ates several improved fuel cycles for use in current design PWRs 
and develops selected scenarios for their use within the framework 
of the safeguarded Nuclear Energy Center (NEC) concept. 


16034 (EUR—5667(Pt.1), pp 52-62) Prediction of radiation 
damage in structural materials outside the reactor core. Hehn, G.; 
Stiller, P. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Kernen- 
ergetik und Energiesysteme). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


Computer studies were done to improve the prediction of 
radiation damage outside the reactor core for a PWR and a fast 
reactor. The aim was to show, how measurements of the neutron 
fluence and calculations of the energy spectra could be combined 
best. Outside the core there is a strong local variation of the neutron 
fluence accompanied by appreciable changes in neutron energy 
spectrum. With one- and two dimensional Ssub(N) calculations the 
correlation was determined between surveillance samples at acceler- 
ated positions near the core and the expected damage in the pressure 
vessel. Displacement cross sections were calculated for the impor- 
tant nuclides in steel from ENDF/BIV data. The neutron flux 
spectra were weighted appropriately to get the displacement rates as 
a function of neutron energy. With this spectral quantity correlations 
are shown and possible uncertainties are discussed for both reactor 
types. Our results show, that calculations of displacement cross 
section and neutron flux spectra need high computational effort, if 
errors of 30% in the displacement rate sh. 


16035 Verification of the design features of the constituent mate- 
rials of the primary circuit in PWRs. Bernard, J.L.; Houssin, B.; 
Slama, G. (Framatome S.A., Paris La Defense, France). pp 251-287 
of Reliability problems of reactor pressure components. Vol. 1. 
Vienna; International Atomic Energy Agency (1978). (In French) 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The materials constituting the confinement of the primary 
circuit, that is, the pressure vessel, steam generators, pressurizers and 
piping, are necessarily subject to specifications with regard to their 
chemical composition and their mechanical characteristics; these are 
verified by acceptance tests such as tensile strength and resilience 
tests conforming with the normal French or American practices (e.g. 
ASME Code). In order to evaluate the reliability of its materials 
during use (in relation to destruction modes such as oligocyclic 
fatigue, progressive crack propagation of fast fracture) and to justify 
this use to the authorities, Framatome has undertaken characteriza- 
tion studies and other research. These studies are carried out on 
samples from actual components or on materials whose chemical and 
metallurgical characteristics are representative of such components. 
In this paper a few examples of the results obtained on low-alloy 
steels and on stainless steels are presented. The research described 
here was mainly concerned with the characteristics of oligocyclic 
fatigue (influence of tem pe pre nog and notch effect), crack growth 
rates for different types of stress (overload and high R ratio) and the 
precise evaluation of toughness using conventional or recently de- 
veloped methods. The results obtained are compared with those 
— in the literature and with design curves of the ASME 
code 
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16036 (IEA—492) Effect of the Th-232/U-238 ratio on the con- 
version ratio of PWR’s. Correa, F. (Instituto de Energia Atomica, 
Sao Paulo (Brazil). Divisao de Engenharia Nuclear). Dec 1977. 43p. 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The conversion ratio, the consumption of natural uranium and 
separative work for current PWR lattice designs are studied as 
function of: the initial fraction of thorium in the fuel, the type of fuel 
recycling employed, and the growth rate of the system of reactors. 
The incentive to utilize thorium is maximum when: thorium is used 
together with fully enriched uranium (93%); if only uranium can be 
recycled; and the system of reactors is at equilibrium. Under these 
conditions, the comsumption of natural uranium and separative work 
are lower than the all-uranium-fuel case by 41% and 18%,respective- 
ly. 


16037 (Juel—1478) Assessment of erecting nuclear power plants 
below ground in an open building pit. Final report of a study for the 
Minister of the Interior BMI - No. SR 44. Kroeger, W.; Altes, J.; 
Bongartz, R.; David, P.H.; Escherich, K.H.; Kasper, K.; Kosch- 
mieder, D.; Roethig, K.D.; Schwarzer, K.; Wolters, J. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare 
Sicherheitsforschung). Jan 1978. vp. (In German). Dep. NTIS (US 
Sales Only), PC A13/MF AO1. 

The technical feasibility, costs and safety potential of siting a 
nuclear power plant below ground level have been assessed. The 
reference plant was a 1,300 MWsub(e) PWR and the siting was 
based on a ‘cut-and-cover’ design in soil. The ‘cut-and-cover’ design 
enhances the safety potential of the site both with regard to extreme 
internal accidents and to external impacts inclusive of hostile attack. 
The measures required to ‘harden’ the site against these extreme 
conditions do not cancel each other. The realization of the safety 
potential is strongly dependent on the reliability of the closure 
equipment on routes to the atmosphere. These closures represent the 
remaining vulnerable feature of the design, as all other release paths 
are through soil which prevents any immediate danger to the public. 
The concepts considered include partial or complete lowering of the 
reactor. The thickness of the coverage depends on the degree of 
protection required and is typically between 8 and 13 m. The 
essential systems of the above-ground design are unchanged and 
therefore prior experience and existing designs can be applied. The 
concepts appear to be technically feasible including, in particular, 
the large pits and the additional closures; the technical difficulties, 
however, should not be underestimated. The depth of lowering does 
not determine the gain in safety because a well designed coverage 
can act as natural soil. Partial lowering, in fact, appears to be the 
more economic method. According to the degree of protection and 
the variations of design, the concepts would cost between 8 and 14% 
more than the capital cost of an equivalent above-ground plant. The 
construction time would be extended by 1.4 years for the concepts 
investigated. 


16038 (NUREG—0336) Arkansas Nuclear One, Unit No. 2 tech- 
nical specification. (Arkansas Power and Light Co., Little Rock 
(USA)). Jul 1978. 37p. NTIS $4.50. 

Environmental technical specifications for Unit 2 of the Ar- 
kansas Nuclear One Plant are presented under the following head- 
ings: limiting conditions for operation, environmental surveillance, 
special studies, and administrative controls. 


16039 (SVF—37) Increased concentration of salts on heat trans- 
fer surfaces. Gustafsson, R.; Kelen, T. (Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden)). Jun 1977. 56p. (In Swedish). Dep. 
NTIS (US Sales Only), PC A04/MF AO1. 

The increased concentration of NaCl in the deposits on heat 
transfer surfaces at leakages from condensers have been studied. The 
experiments were performed in a high pressure facility simulating a 
PWR steam generator. Leakages were simulated by continuous feed 
of synthetic sea water. The increased concentration of NaCl was 
determined by measuring the gamma-active isotopes Cl-38 and Na- 
24. A Nal-detector connected to a miltichannel analyzer was used. It 
was found that a proportion of 0.1 mg/kg chloride in the steamgen- 
erator water gives a proportion of at least 10 mg/kg in the deposit. 
This is important for the corrosivity of the water in contact with the 
steam generator tubes. 


16040 Holddown structure for a nuclear reactor core. Gibbons, 
J.F.; McLaughlin, D.J. (to Combustion Engineering, Inc.). US 
Patent 4,097,332. 27 Jun 1978. Filed date 13 Dec 1976. 6p. 

The core support barrel of a nuclear reactor is clamped and 
loaded from the closure head of the vessel with a holddown barrel 
extending as a link from the closure head to a seat on the core 
support barrel. 


16041 Backpressure-tight main steam isolating valves for pressur- 
ized water reactors. Grotloh, Kh. (Sulzer Brothers Ltd., Winth- 
erthur, Switz). Combustion; 49: No. 12, 34-41(Jun 1978). 

The author describes the design and control of system 
medium operated main steam isolating valves for nuclear power 
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plants with pressurized water reactors (such valves are vital to the 
safety of nuclear power plants). The valves described incorporate 
experience gained with numerous steam isolating valves of this kind 
in service in boiling water reactors. The reasons for again using the 
principle of system medium operation are presented, as also are the 
added requirements arising from its application in pressurized water 
reactors and the respective safety regulations. | ref. 


16042 Study of magnetic filtration applications to the primary 
and secondary systems of PWR plants. Dallas, D.E.; Arvidson, B.; 
Dawson, A.M.; Tower, S.N.; Waskiewicz, R.W.; Cuscino, G.P.; 
Calderwood, A.S.; Sejvar, J.; Kang, S. (Westinghouse Electric 
Corp., Pittsburgh, PA). EPRI Rep., NP; No. 514, 11-14(May 1978). 

A comprehensive state-of the-art review of magnetic filtration 
has been made with the emphasis on the applications of the technol- 
ogy to nuclear power plant fluid systems. Conceptual design for six 
potential applications are described and evaluated on the basis of 
their potential cost effectiveness. Three systems configurations (one 
for primary coolant filtration and two for secondary coolant filtra- 
tion) were selected as having high potential. Application to the 
primary coolant is predicted to reduce the plant radioactivity from 
deposited crud by at least a factor of two. In the secondary side, a 
75-85 percent reduction in sludge accumulation in the steam gener- 
ators is possible, with the attendant reduction in the probability of 
steam generator (corrosion) problems. Specific test programs under 
realistic plant conditions for both primary and secondary applica- 
tions are recommended. 103 refs. 


16043 Environmental qualification test of electrical penetration 
for PWR type nuclear power plants. Kooziro, T.; Makioka, T.; 
Fujinuma, T.; Ujiie, S.; Koike, K.; Asahi, K. Dainichi Nippon Densen 
Jiho; No. 63, 14-23(Mar 1978). (In Japanese). 

Electrical penetrations passing through containment vessel 
walls in pressurized water reactors were tested. Environmental test 
results of bushing type, pigtail type and triaxial type electrical 
penetrations are tabulated. Moisture resistance, heat cycle, irradia- 
tion, vibration and loss of coolent accident (LOCA) tests are de- 
scribed. 7 refs. 


16044 Behavior of steam generator tube materials in pressurized 
water nuclear reactors. Berge, Ph.; Donati, J.R. (Electr. de France). 
Rev. Gen. Nucl.; No. 1, 18-28(Feb 1978). (In French). 

Corrosion damage to steam generator tubes involves numer- 
ous different phenomena. The authors describe these phenomena and 
analyze the operating procedures which could be applied in order to 
diminish corrosion risk. These improvements concern the chemical 
analysis of the medium in the vicinity of the tubes, the mechanical 
stress conditions in case of corrosion under a voltage load and, 
finally, tube materials themselves. 37 refs. 


16045 Surveillance capsule results from Oconee Nuclear Station 
Units 1, 2 and 3. Lowe, A.L. Jr.; Whitmarsh, C.L.; Palme, H.S. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div.); Zurlippe, C.F. (Babcock and Wilcox Co., Lynch- 
burg, Va. (USA). Research and Development Div.). pp 397-414 of 
Reliability problems of reactor pressure components. Vol. 1. Vienna; 
International Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The first capsules of the reactor vessel surveillance pro- 
gramme of Oconee Nuclear Station Units 1, 2 and 3 were removed 
and evaluated after the first cycle of operation to verify neutron 
fluence calculations and to confirm the predictive techniques used to 
evaluate the irradiation response of the vessel's weld and shell 
materials. Fluence calculations based on dose meter evaluation dem- 
onstrated that the generic design curve was conservative and that 
the degree of conservatism could be reduced for future designs. 
Projection of current data, assuming equilibrium cycle and no 
change in fuel or reactor operating scheme, shows that the end-of- 
life fluence value at the pressure vessel inside surface will be ap- 
proximately one half of the generic value. The changes in Charpy 
impact data, as measured by the change in RTsub(NDT) and the 
decrease in upper shelf energy, were compared with values obtained 
by procedures described in Regulatory Guide 1.99. At the very low 
neutron fluences where the mechanical properties of the irradiated 
material have not changed significantly, the actual shift measured at 
35MLE is larger than the shift measured at SOftlbf. This relationship 
might be reasoned because the normal relationship between energy 
absorption, yield strength, and lateral expansion indicates that for a 
given lateral expansion value, the corresponding energy absorption 
increases as yield strength increases. For higher neutron fluence 
values, it is expected that the difference between the shifts at SOftlbf 
and at 35MLE will be greater. Consequently, the change in 
RTsub(NDT) will be controlled by the change in 35MLE tempera- 
ture. 


16046 Prediction of reliability and residual life of reactor pres- 
sure components. Nemec, J.; Antalovsky, S. (Karlova Universita, 
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Prague (Czechoslovakia). Fakulta Technicke a Jaderne Fysiky). pp 
89-102 of Reliability problems of reactor pressure components. Vol. 
1. Vienna; International Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The paper deals with the problem of PWR pressure compo- 
nents reliability and residual life evaluation and prediction. A physi- 
cal model of damage cumulation which serves as a theoretical basis 
for all considerations presents two major :o The first one 
describes the dependence of the degree of ge in the crack 
leading-edge in pressure components on the reactor system load-time 
history, i.e. on the number of transient loads. Both stages, fatigue 
crack initiation and growth through the wall until the critical length 
is reached, are investigated. The crack is supposed to initiate at the 
flaws in a strength weld joint or in the bimetallic weld of the base 
ferritic steel and the austenitic stainless overlay cladding. The 
tym rates of developed cracks are analysed in respect to different 
load-time histories. Important cyclic properties of some steels are 
derived from the low-cycle fatigue theory. The second aspect is the 
load-time history-dependent process of precipitation, deformation 
and radiation aging, characterized entirely by the critical crack- 
length value mentioned above. The fracture point, defined by the 
equation “crack-length=critical value” and hence the residual life, 
can be evaluated using this model and verified by in-service inspec- 
tion. The physical model described is randomized by considering all 
the parameters of the model as random. Monte Carlo methods are 
applied and fatigue crack initiation and growth is simulated. This 
permits evaluation of the reliability and residual life of the compo- 
nent. The distributions of material and load-time history parameters 
are needed for such simulation. Both the deterministic and comput- 
er-simulated probabilistic predictions of reliability and residual life 
are verified by prior-to-failure sequential testing of data coming from 
in-service NDT periodical inspections. 


16047 Reliability predictions for a pressurized water reactor 
during the design process. Heller, A.S.; Oelkers, E. Jr. (Babcock and 
Wilcos, Lynchburg, Va). Proc., Annu. Reliab. Maintain. Symp.; No. 
1549, 348-354(1978). 

Proc. Annu. Reliab. Maintainability Symp., Los Angeles, 
Calif., Jan 17-19, 1978. 

A sensitivity study, using known design parameters with 
simulation through design codes has been completed in tio (DNBR) 
changes that result with perturbations. Response surface models 
were developed for relating the input parameters to DNBR. These 
models were then implemented for establishing reliabilities with two 
methods: empirical and Monte Carlo. The empirical technique uti- 
lized the probability of any pin exceeding a given DNBR value and 
calculated these for the pins in the hottest bundles. A limit value for 
the number of pins significantly contributing to the core reliability 
was established. The Monte Carlo simulations were based on the 
pins determined to contribute significantly to the reliability of the 
core. Reactor-corewide fuel pin mean population protection and fuel 

in cladding spot extreme DNBR measures of reliability are estab- 
ished. 6 refs. 


16048 Reference fracture toughness curves for irradiated pressure 
vessel steels. Wullaert, R.A.; Oldfield, W.; Server, W.L. (Fracture 
Control Corp., Goleta, CA). Am. Soc. Mech. Eng., [Pap.]; No. No. 
78-Mat-20, 1-8(1978). 

Recently developed statistically based fracture toughness ref- 
erence curve procedures (Charpy V-notch and precracked Charpy 
methods) have been applied to unirradiated and irradiated plate and 
weld material from the HSST program and the Maine Yankee 
reactor surveillance program. The results have been compared to the 
reference procedure based upon the ASME Code and NRC regula- 
tions and to actual measurements of fracture toughness. It was found 
that the fracture toughness measurements were closely grouped 
around the mean property curve predicted by the Charpy GV ncech 
method. The bounds for each method were similar for for HSST 
= 02, but differed considerably for the Main Yankee material. 20 
refs. 


16049 Surveillance capsule results from the Oconee class reac- 
tors. Lowe, A.L. Jr.; ZurLippe, C.F.; Palme, H.S. (Babcock and 
Wilcox Co., Lynchburg, VA). Am. Soc. Mech. Eng., [Pap.]; No. 78- 
Mat-22, 1-7(1978). 

The first capsules from the reactor vessel surveillance pro- 
— of the five Oconee Class Reactors were evaluated after the 
irst cycle of operation. The capsules were exposed to neutron 
fluences up to 1.5*10$sup 18$n/cm$sup 2$ and contained base mate- 
rials, weld metals, and correlation monitor materials. The Charpy V- 
notch impact data was evaluated by comparing the observed change 
in 50 ft-lb temperatures with the observed changes in 35 MLE 
temperatures. The greater of these two changes which determines 
the change in Reference Temperature was companied with the 
predicted change in Reference Temperature. A design curve for 
predicting Charpy upper shelf energy reduction as a function of 
fluence and copper content at 550 F is presented for welds. 14 refs. 
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16050 PWR normal shutdown transient response using Runge- 
Kutta’s technique. Jaw, L. (Bechtel Power Corp., Los Angeles, CA). 
Am. Soc. Mech. Eng., [Pap.|; No. 78-JPGC-Pwr-1, 1-11(1978). 

The transient requirements prescribe the reduction of the 
reactor coolant temperatures in specified time interval without ex- 
ceeding a defined cooling rate through bypassing part of the reactor 
coolant. An analytical method is presented to predict the reactor 
coolant temperatures. The method involves formulating a differen- 
tial equation by making energy balance and relating temperature 
effectiveness P, UA/wc, and wc/WC of the heat exchangers. A 
computer program has been developed to solve the differential 
equation by using Runge-Kutta’s numerical technique. The result of 
the analysis established the adequacy of the component cooling 
— heat exchangers to meet the transient cooling requirements. 5 
refs. 


16051 Investigation of the conditions of impulse unloading of a 
steam turbine of the monoblock of a nuclear power plant with a PWR- 
1000 reactor. Ivanov, V.A.; Kuznetsov, N.M.; Gurevich, M.Kh.; 
Ozhiganov, Yu. (Leningrad Polytechnic Inst.). 
Energ hinostroenie; No. 2, 22-2 1978). (In Russian). 

Results of calculations of dynamic characteristics of a nuclear 
power plant monoblock under the conditions of impulse unloading 
of the condensing steam turbine, K-1000-60/1500, are presented. The 
pu of the investigation is to examine the feasibility and efficacy 
of impulse unloading of the turbine provided by a fast-response 
electrohydraulic control system. The investigation shows the effica- 
cy of this method of unloading. 





16052 Nuclear reactor noise analysis for surveillance and system 
identification via dynamic data system methodology. Chow, M.C. 
Madison, WI; Univ. of Wisconsin (1977). 351p. University Micro- 
films Order No. 78-04,849. 

Thesis (Ph. D.). 

The application of the Dynamic Data System (DDS) method- 
ology in reactor noise analysis is introduced. The physical param- 
eters and the dynamic characteristics of nuclear reactor systems 
were directly extracted and estimated quantitatively from the fitted 
models of the reactor operating data. Three sets of neutron flux data 
were analyzed, one from the High Flux Isotope Reactor (HFIR), 
one from the Oconee power reactor, and the other from the Pali- 
sades power reactor. An AR(1) model and an ARMA (5,4) model 
were found to be adequate to characterize the normal and abnormal 
data respectively of the HFIR fuel cycles. The identification of the 
dynamic characteristics of a reactor was carried out by properly 
choosing the sampling interval and sample length for the discrete 
models. The internal lumped temperature feedback time constant 
tau/sub t/ was identified from the operating data of the HFIR and 
the Oconee reactors. Finally, a bivariate time series analysis was 
applied to the in-core and ex-core neutron flux signals from the 
Palisades power plant data during core barrel motion. From the 
estimated ARMAV models, an explicit expression for the Green's 
function was obtained to characterize the reactor dynamics. A 
quantitative evaluation using an analysis of dispersion based on the 
dynamic modes and the residual variance shows that 0.4 and 1.8 Hz 
are the in-core dynamics, and an eigenvalue of 0.9 represents the ex- 
core dynamics from core barrel motion. 


16053 (NP-tr—2060) Instruments for the continuous measure- 
ment of the boric acid concentration in PWR's. Csom, G.; Desi, S.; 
Eloe, S. Oct 1975. Translation of Paper 1/6. 10p. British Library 
Lending Div., Yorkshire, Eng. 

From International nuclear industries fair; Basel, Switzerland 
(7 Oct 1975). 

The importance of boron has increased in recent years by 
leaps and bounds as a result of the widespread use of so-called 
chemical regulations in new power stations with pressurized water 
reactors. With this type of power regulation boron as a neutron 
absorber—either in the natural state or enriched with '°B—is dis- 
solved in the reactor coolant water in the form of borate, and excess 
reactivity compensation and also power regulation are effected by a 
corresponding variation of the boron concentration. Power regula- 
tion with boric acid has necessitated at the same time the incorpora- 
tion of new feed, extraction and water processing plant and in 
addition the continuous measurement of the boron concentration in 
the primary circuit of the nuclear power station. Conventional 
methods for measuring the boron concentration—e.g., by titration 
etc.—generally involve several stages and are complicated and te- 
dious. Methods have therefore to be found which meet the require- 
ments better. A study of methods for the determination of the boron 
concentration based on the use of neutron absorption is described. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 16084, 16195, 16238 
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16054 (AERE-R—8580) Measurement of sulphur-35 in the cool- 
ant gas of the Windscale Advanced Gas-Cooled Reactor. Sandalls, F.J. 
(UKAEA, Harwell. Atomic Energy Research Establishment). Mar 
1978. 14p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Sulphur is an important element in some food chains and the 
release of radioactive sulphur to the environment must be closely 
controlled if the chemical form is such that it is available or 
potentially available for entering food chains. The presence of sul- 
phur-35 in the coolant gas of the Windscale Advanced Gas-Cooled 
Reactor warranted a study to assess the quantity and chemical form 
of the radioactive sulphur in order to estimate the magnitude of the 
potential environmental hazard which might arise from the release of 
coolant gas from Civil Advanced Gas-Cooled Reactors. A combina- 
tion of gas chromatographic and radiochemical analyses revealed 
carbonyl] sulphide to be the only sulphur-35 compound present in the 
coolant gas of the Windscale Reactor. The concentration of car- 
bony! sulphide was found to lie in the range 40 to 100 x 10” ® parts by 
volume and the sulphur-35 specific activity was about 20 mCi per 
gramme. The analytical re ow anil are described in detail. The 
sulphur-35 appears to be derived from the sulphur and chlorine 
impurities in the graphite. A method for the preparation of carbonyl 
sulphide labelled with sulphur-35 is described. 


16055 (AERE-R—8946) Heat transfer to accelerating gas flows. 
Kennedy, T.D.A. (UKAEA, Harwell. Atomic Energy Research 
Establishment). Jan 1978. 27p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

The development of fuels for gas-cooled reactors has resulted 
in a number of ‘gas loop’ experiments in materials-testing research 
reactors. In these experiments, efforts are made to reproduce the 
conditions expected in gas-cooled power reactors. Constant surface 
temperatures are sought over a short (300 mm) fuelled length, and 
because of entrance effects, an accelerating flow is required to 
increase the heat transfer down-stream from the entrance. Strong 
acceleration of a gas stream will laminarise the flow even at Reyn- 
olds Numbers up to 50000, far above values normally associated 
with laminar flow. A method of predicting heat transfer in this 
situation is presented here. An integral method is used to find the 
velocity profile; this profile is then used in an explicit finite-differ- 
ence solution of the energy equation to give a temperature profile 
and resultant heat-transfer coefficient values. The Kline criterion, 
which compares viscous and disruptive forces, is used to predict 
whether the flow will be laminar. Experimental results are compared 
with predictions, and good agreement is found to exist. 


16056 (CEA-CONF—4030) Nuclear graphite based on coal tar 
pitch; behavior under neutron irradiation between 400 and 1400°C. 
Mottet, P.; Fillatre, A.; Schill, R.; Micaud, G.; Lore, J.; Cornuault, 
P. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Technologie). 1977. 3p. (CONF-770701—5). Dep. 
NTIS (US Sales Only), PC A02/MF AOl1. 

From 13. biennial conference of the American Carbon Soci- 
ety; Irvine, CA, USA (18 Jul 1977). 

Two nuclear grades of coal tar pitch coke graphites have 
been developed and tested under neutron irradiation. The neutron 
irradiation induced dimensional changes between 400 and 1400°C, at 
fluences up to 1,2.1072n.cm~? PHI.FG show a behavior comparable 
to anisotropic petroleum coke graphites. Less than 10% variation in 
thermal expansion, maximum decrease by a factor four in thermal 
conductivity, and large increase of the Young modulus have been 
observed. 


16057 (CEGB-RD/B/N—3397) Velocity and temperature distri- 
butions in jets with initially non-uniform profiles. Freeman, A.R.; 
Lawn, C.J. (Central Electricity Generating Board, Berkeley (UK). 
Berkeley Nuclear Labs.). Oct 1977. 36p. Dep. NTIS (US Sales 
Only), PC A03/MF AOl. 

The development of the velocity and temperature profiles in a 
turbulent jet with an initially non-uniform velocity profile is studied 
as an aid to understanding the mixing processes in the above-core 
plena of nuclear reactors. Jet similarity theory is examined to show 
what deductions may be made from observed rates of decay and 
rates of spread of the profiles. Literature data for the ‘standard’ case 
of uniform exit profiles show large discrepancies but the best sup- 
ported results are well reproduced by a finite difference solution of 
the Navier-Stokes and energy equations with spatially uniform levels 
of diffusivity for momentum and heat. Measurements on a jet with 
an initially non-uniform velocity profile indicate that the influence of 
the initial conditions is rapidly lost and that the self-similar profiles 
of the uniform exit case appear after approximately 15 diameters. 
The development can then be adequately predicted from the uniform 
case and a knowledge of the momentum and heat effluxes alone, 
since the effective origin appears to be still quite close to the mouth 
of the jet. Finite-difference calculations have been repeated for this 
case with various plausible hypotheses about the diffusivity in the 
initial region of the jet, but without success in reproducing the 
effective origin exactly. This discrepancy is unlikely to be practically 
important except in the description of the first few diameters of 
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development. This work is the first step in studies of the interaction 
of multiple non-uniform jets and of the spread of the temperature 
profile in a sodium jet. 


16058 (IEA—503) Natural, forced and mixed convection in fi- 
brous insulation. Konuk, A. (Instituto de Energia Atomica, Sao 
Paulo (Brazil). Divisao de Engenharia Nuclear). Jan 1978. 106p. 
Dep. NTIS (US Sales Only), PC A06/MF AO1. 

A numerical solution of flow and temperature distribution in 
fibrous insulation has been obtained. Rectangular and cylindrical 
geometries have been modeled. Boundary conditions included per- 
meable hot wall and convective heat transfer at the walls. Good 
agreement has been obtained with published experimental and nu- 
merical values on rectangular cavities. The computed velocity and 
temperature profiles gave a better understanding of flow and heat 
transfer phenomena in fibrous insulation. Local cold wall and aver- 
age Nusselt numbers presented, provide useful information in the 
design of the fibrous insulation for concrete reactor vessel and 
primary coolant piping of the gas cooled nuclear power plants. 
Average Nusselt number has been correlated with Rayleigh number 
when only natural convection is present, and with Rayleigh and 
Reynolds numbers when a combination of natural and forced con- 
vection is present. 


16059 (JAERI-M—7318) Study on the cooling-gas flow rate in a 
helium turbine rotor. Muto, Y. (Japan Atomic Energy Research Inst., 
Tokyo). Oct 1977. 42p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 

In a helium gas turbine, cooling the rotor is necessary because 
of the high temperature and high pressure. The cooling-gas flow 
results in reduction of the temperature of turbine rotor and also 
increase of the ineffectual compressor driving power. Therefore, it is 
important to know the flow rate sufficient to reduce the turbine 
rotor temperature. With a turbine rotor model, the computer code 
GAROC for heat transfer and gas expansion calculations was devel- 
oped. And heat transfer characteristics of small and large turbine 
rotors were studied parametrically. (1) Rotor cooling is not effective 
to reduce the maximum rotor temperature, especially in a large 
turbine. (2) Rotor cooling is highly effective to reduce the average 
rotor temperature. (3) A flow rate ratio of 0.5-1.0% is sufficient at 
cooling gas temperature rises up to 100 C and a 200 C difference 
between high gas temperature and average rotor temperature. 


16060 (JAERI-M—7322) Parametric study on thermal efficiency 
of the helium turbine cycle with rotor cooling flow. Muto, Y. (Japan 
Atomic Energy Research Inst., Tokyo). Oct 1977. 62p. (In Japa- 
nese). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

Thermal efficiency of a HTGR plant with helium turbine has 
been studied parametrically. The HTGR plant includes helium com- 
pressor, helium turbine, regenerative heat exchanger, precooler and 
intercooler. Smal! part of the outlet flow from the compressor is 
introduced into the high-temperature turbine rotor for cooling. With 
turbine inlet temperature, turbine pressure expansion ratio and cool- 
ing flow rate as parameters, thermal efficiencies were calculated 
numerically by computer code GASTUR-III. (1) In the regenerative 
cycle with turbine inlet temperature 1000°C, the maximum thermal 
efficiencies are 46.2%, 45.6% and 45.1% for cooling flow rates 0%, 
0.5% and 1% respectively. (2) In the intercooling regenerative cycle 
with turbine inlet temperature 1000°C, the values are 48.5%, 48.0% 
and 47.5%. (3) With increase of the cooling flow, the thermal 
efficiency decreases almost linearly; 1% increase of the cooling flow 
results in 1% reduction of the thermal efficiency. 


16061 (JAERI-M—7339) Reference core design Mark-I and -II 
of the experimental, multi-purpose, high-temperature, gas-cooled reac- 
tor. Nuclear characteristics of control rod inserted cores. Shindo, R.; 
Hirano, M.; Aruga, T.; Yasukawa, S. (Japan Atomic Energy Re- 
search Inst., Tokyo). Oct 1977. 60p. (In Japanese). Dep. NTIS (US 
Sales Only), PC A04/MF AO1. 

Reactivity worth of the control rods and power distribution 
in the initial hot-clean core of reference core design Mark-I and -II 
have been studied. The need for burnable poison was confirmed, 
because of the limitations in number, diameter and reactivity worth 
of the control rods due to structures of pressure vessel and fuel 
element and to safety of the core. While the initial excess reactivity 
is reduced by use of the burnable poison, the recovery of core 
reactivity with burnup of the burnable poison requires a complicated 
withdrawal sequence of the control rods. Tie radial power gradient 
in the core is not large, due to orifice control of the coolant helium 
flow, effectiveness of the reflector in the small core and continuous 
distribution of burnup in the core by one-batch refuelling scheme. 
The local peaking factor in unit orifice regions, therefore, is the most 
important core design. Control of the axial power distribution is 
necessary to reduce the maximum fuel temperature and the exponen- 
tial power distribution peaked toward the inlet of the core is most 
suitable. However, insertion of the control rods from top of the core 
disturbs the axial power distribution, so this effect must be consid- 
ered in design of the withdrawal sequence of control rods. Nuclear 





1696 ENERGY RESEARCH ABSTRACTS 


ies of the core were revealed from results of the study for the 
initial hot-clean core. 


16062 (JAERI-M—7350) Reference core design Mark-III of the 

ital multi-purpose, high-temperature, gas-cooled reactor. Nu- 
clear study of core reactivity control system. Shindo, R.;Watanabe, 
T.; Ishiguro, O.; Kuroki, S. (Japan Atomic Energy Research Inst., 
Tokyo). Oct 1977. 64p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A04/MF AOl1. 

The reactivity control system is one of the important items in 
reactor design, but it is much restricted by structural design of fuel 
element and pressure vessel in the experimental multi-purpose, high- 
temperature reactor. Preceding the first conceptual design of the 
reactor, therefore, the reactivity control system composed of control 
rod, burnable poison and reserve shutdown system in Mark-II design 
was re-studied, and several improvements were indicated. (1) The 
diameter of control rods must be as large as possible because it is 
impossible to increase the number of control rods. (2) The accuracy 
in estimation of the reactivity to be compensated with control rods is 
important because of the mutual interference of pair control rods 
with the twin configuration in a fuel element. (3) The improvement 
of core performance in burnup is accompanied by the reduction of 
design margin for control rods. (4) Increase of the reactivity to be 
compensated with the burnable poison leads to increase of the core 
reactivity recovery with burnup, and the assertion of the decrease 
for recovery of reactivity leads to increase of the temperature 
dependency of reactivity compensated with control rods. (5) Reduc- 
tion of reactivity to be compensated with control rods is thus limited 
by cancellation of the effects in the reactivity recovery and the 
reactivity temperature dependency. (6) The reserve shutdown 
system can be ae with margin under the condition of exclud- 
ing the reactivity of burnup from that to be compensated. 


16063 (JAERI-M—7371) Design study on the helium engineering 
demonstration loop (HENDEL). Aochi, T.; Yasuno, T.; Muto, Y.; 
Suzuki, K. (Japan Atomic Energy Research Inst., Tokyo). Nov 
1977. 303p. (In Japanese). Dep. NTIS (US Sales Only), PC A1l4/MF 
AOl. 

Four reference studies made on Helium Engineering Demon- 
stration Loop (HENDEL) are described. HENDEL is used in 
confirmation of the designs of VHTR components such as reactor 
structure, core structure, intermediate heat exchanger and piping. It 
consists of mother loop, adapter section and four test sections for 
fuel stack, reactor support and insulation structure, core structure 
and high temperature heat transfer component respectively. System 
and component designs of the mother and adapter section and 
preliminary designs of the four test sections are shown. And, the 

lans of operation, instrumentation, control, safety, utilities (electric- 
ity, cooling water and helium gas) and construction schedule of 
HENDEL and research and development of the test sections are 
also briefed. 


16064 (JAERI-M—7477) Comparison in water-vapor corrosion 
between resin-bonded and silicon-bonded graphite compacts. Ikawa, 
K.; Tobita, T.; Iwamoto, K. (Japan Atomic Energy Research Inst., 
Tokyo). Jan 1978. 9p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

In direct cooling of the fuel compact without sleeve, the heat 
transfer is high. In this case, however, corrosion of the compact is a 
problem. Feasibility of using silicon binder instead of the conven- 
tional resin binder is being studied. In experiment, weight loss in 5 hr 
heating at 1000°C in He containing 1% water vapor was compared 
between the resin-bonded and the silicon-bonded compact. By re- 
placing the resin with silicon the corrosion resistance is remarkably 
improved. Weight loss of the resin-bonded compact is in linear 
relation with heating time. In the silicon-bonded compact, weight 
somewhat increases first but then decreases. In the resin-bonded 
ome the weight loss is influenced by both pressing temperature 
and ing temperature. The corrosion reduces crushing strength of 
both the resin-bonded and the silicon-bonded compact. 


16065 (Juel—1451) Depressurization experiments on a plugged 
fibrous insulation in a horizontal pressure tube. Lang, H.; Weise, H.J.; 
Ennen, P. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorbauelemente). Aug 1977. 25p. (In German). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Hot gas ducts for high-temperature reactors with a helium 
turbine are subject to additional operational loads not caused by the 
gas temperature. They include vibrations, caused by high gas veloci- 
ties or by the sound fields emitted from the turbine, and stresses, 
originating from fast, short-time pressure changes. Such pressure 
changes occur as a rule if the generator coupled with the turbine has 
to be disconnected from the grid. In order to avoid no-load oper- 
ation of the turbine a bypass between HP and LP side of the turbine 
is opened. As a consequence of this measure a sudden pressure drop 
occurs in the free flow cross-section causing differential pressures 
within the insulation. As the size of these differential pressures 
depends on the insulating material, the density of plugging, the kind 
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of internals, and on the position and size of the depressurization 
borings, the pressure distributions in the insulation were measured on 
a test tube for the HP channel. 


16066 (Juel—1457) Development of a gas injector for HTR- 

coating in fluid beds. Barnert, E. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.); Technische Hochschule Aachen 
(Germany, F.R.)). Sep 1977. 118p. (In German). Dep. NTIS (US 
Sales Only), PC A03/MF AOI1. 

Thesis. 

Operating today’s fluidized bed reactors for HTR-fuel coating 
requires considerable time for maintenance. This is due to deposits of 
pyrocarbon which preferably build up around the inlet of the coat- 
ing gas into the fluidized bed. With the gas injector described in this 
report these pyrocarbon deposits are reduced to a minimum. Using 
similarity rules the required fluid mechanic conditions for this injec- 
tor system have been studied in model tests. The model testing are 
verified by high temperature coating tests. 


16067 (Juel— 1464) STADIF-II: a computer program to analyze 
the steady state coolant gas activity in pebble bed HTR. Mueller, A. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)). Nov 
1977. 30p. (In German). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


A description of the STADIF-II code is given and the 
application is discussed with the aid of examples. First of all the 
model of fission gas release from HTR fuel elements is explained. 
The calculation of coolant gas activity is derived from a balance 
equation by taking into account sources and sinks within the primary 
circuit and by supposing steady state conditions. The single parts of 
the code and the data input of STADIF-II are considered briefly. A 
satisfactory confirmation of the model is reached by first calculations 
of measured coolant gas activity of the AVR. The code application 
is demonstrated in more detail with a PNP-3000 reference plant as an 
example, and the characteristic results - by using realistic input data - 
are discussed. 


16068 (Juel—1465) Behaviour of coated fuel particles at very 
high temperatures. Naoumidis, A. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Reaktorwerkstoffe und Heisse 
Zellen). Nov 1977. 26p. (In German). Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

Coated particles of different kernel and coating design (U, 
Th)O2-Biso (methane), ThO2-Biso (propene), ThO2-Biso (mixgas), 
UC,-Triso (propene), UO2-Triso (propene) have been treated at very 
high temperatures (2,300-2,500°C). After this treatment the samples 
have been analysed microradiographicaly and by metallographic 
cross sections. After the 24 h heat treatment at 2,500°C the methane- 
derived pyrocarbon (HTI) particles of THTR-design [(U, Th) Oo- 
Biso] do not show any change on the heavy metal distribution. 
Propene-derived pyrocarbon is under these conditons quasi-perme- 
able to CO, so that the oxide kernel can be reduced to carbide, 
which then loses heavy metal through the coating. The SiC-interlay- 
er of the Triso coatings decomposes very fast under those conditions 
to carbon and silicon and therefore the retention of this interlayer is 
destroyed. The SiC-layer can also be destroyed by the interaction 
with the diffused heavy metal, if the kernel containes a carbide like 
the fissile particle design of General Atomic. These results are in a 
good agreement with thermodynamic considerations made for the 
various observations. 


16069 (Juel—1470) ‘Once through’ cycles in the pebble bed HTR. 
Teuchert, E. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.)). Dec 1977. 54p. Dep. NTIS (US Sales Only), PC A04/MF 
A0l. 

In the pebble bed HTR the ‘Once Through’ cycles achieve a 
favorable conservation of uranium resources due to their high 
burnup and due to the relatively low fissile inventory. A detailed 
study is given for cycles with highly enriched uranium and thorium, 
20% enriched uranium and thorium, and for the low (approximately 
8%) enriched cycle. The recommended cycle is based on the known 
THTR fuel element in the Th/U (93%) cycle. The variant with 
separate Seed elements and Breed elements presents the best pioneer 
in view of later recycling and thermal breeding. The minimum 

roliferation risk is achieved in the Th/U (20%) cycle basing on the 
uel element type of the AVR, due to the low amount and high 
denaturization of the disloaded plutonium. 


16070 (Juel—1481) Further investigations on an improved modi- 
fication of the kohlestein insulation. Vol. 2. Broeckerhoff, P. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorbauelemente). Jan 1978. 51p. (In German). Dep. NTIS (US 
Sales Only), PC A03/MF AOl1. 

Further Investigations on the kohlestein insulation have been 
carried out. The insulation consisted of five rings. During the first 
experiments the gaps between the particular rings caused increased 
heat fluxes due to a bypass-flow. Therefore the gaps between the 
pressure tube and the kohlestein have been sealed by teflon. It was 
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the aim of this research to show the influence of this measure on the 
heat losses. Additionally the rings have been fixed exactly during 
mounting. The rings which were destroyed during the second test 
run have been repaired by inserting cement into the cracks. The 
experiments have been carried out in the high pressure wind tunnel 
up to a pressure of about 40 bars. Helium temperatures of about 
400°C were reached. When operating with air the temperatures 
were restricted to 300°C because of the corrosion. The maximum 
velocity was about 20 m/s. Particularly the fourth ring showed heat 
loss and a more uniform distribution of the flux compared with the 
last test run. For the second ring a variation of the results was not 
existent since the ring was sealed in the previous tests, too. Howev- 
er, temperature peaks were observed along the pressure tube. They 
were located near the gaps of some rings. This evidence can be 
explained by not completely tight gaps through which hot gas is 
transported to the outer pressure tube. Nevertheless the results are 
much better. Comparing the previous and present results the effect 
of a bypass-flow on heat flux become evident. 


16071 (Juel-Spez—3) Constructional aspects in connection with 
prestressed concrete reactor pressure vessels and their main compo- 
nents concerning their design, manufacture and costs. Zintl, H. (Kern- 
forschungsaniage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung; Technische Hochschule Aachen (Germany, 
F.R.)). Mar 1978. 133p. (In German). Dep. NTIS (US Sales Only), 
PC A07/MF AOl. 

Prestressed concrete pressure vessels are employed on an 
international scale for gas-cooled reactors. The possible structural 
configurations used in this connection are represented systematically. 
Particularly the problems of building-up, testing and damage of 
prestressed concrete pressure vessels are being dealt with. The 
advantages presented by prestressed concrete reactor pressure ves- 
sels compared with those of boiler steel from safety engineering 
aspects are confroned with disadvantages concerning the cost factors 
mainly resulting from the design and the arrangement of the vessel 
and from the extended construction period involved. To reduce 
these disadvantages, suggestions are made to improve the construc- 
tion system of the vessels, and the associated effect on both period 
and cost of construction is determined as a function of the size and 
number of the vessels. 


16072 (KFA-IRE—19/73) Raised steam temperature as a means 
to improve the thermodynamic process efficiency in a HTR power 
plant in consideration of economic aspects. Engelhardt, H. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung). Jul 1973. 34p. (In German). Available from ZAED. 

The report investigates the technical and economic conse- 
quences of a 500 MWsub(th) HTR power plant with a live steam 
temperature of 650°C. The power generation costs of the 650°C 
power plant are compared with the power generation costs of a 
power plant with normal live steam temperature (530°C). 


16073 (ZfK—345) Assessment of the long-time development of 
nuclear energetics - current status and perspectives of progressive 
concepts of nuclear reactors. Collatz, S.; Doering, O.; Falkenberg, 
D.; Feigenspan, B.; Herrmann, D.; Krepper, E.; Rockstroh, R. 
(Zentralinstitut fuer Kernforschung, Rossendorf bei Dresden 
(German Democratic Republic)). Nov 1977. 25p. (In German). Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

Meeting the demand of energy, also growing in the future by 
burning fossile fuels, becomes more and more difficult. There are 
raising limits in the availability and in the cost of such fuels. The 
only real way consists in using nuclear energy such as for the 
generation of electricity as for the heat supply and other purposes. 
Enlarging the field of nuclear energy besides that of electricity may 
be considerably stimulated by the gas-cooled high temperature reac- 
tor. But the crucial problem of the development of nuclear energe- 
tics is that of a long-time stable and economic supply with fissile 
material. This problem may only be solved by the fast breeder 
reactor. The current standard and future problems of the develop- 
ment of liquid metal cooled fast reactors are discussed. A short view 
on the gas-cooled fast reactors is also given. 


16074 Investigation of pneumatic braking of falling control rods 
in gas-cooled reactors and determination of forces of rod penetration 
into graphite sphere charge. Bogoyavlenskii, R.G.; Nikiforov, Yu.D.,; 
Lubny-Gertsyk, L.A.; Kunakhovich, ag —— Sci Res and Des 
Boiler and Turbine Inst im. Polzunov, USSR). 
Energomashinostroenie; No. 3, 28- 301978), tin Russian). 

A method of calculation of pneumatic braking of the falling 
mass, results of its expertimental verification, and results of investiga- 
tion on the determination of forces with which metallic rods pene- 
trate a charge of graphite spherical elements are presented. 
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REFER ALSO TO CITATION(S) 16175, 16243, 16644 


16075 (77-CNA—200, pp 23-41) Cordoba and Wolsung 

a progress report. Brooks, G.L. (Atomic Energy ye Canada I ay, 

Foulkes, F.M. (Canatom Ltd., Montreal, Quebec (Canada)). [nd. 
From 17. Canadian Nuclear Association conference; Montre- 

al, Quebec, Canada (5 Jun 1977). 


Progress on construction of the Cordoba reactor in Argentina 
and the Wolsung reactor in Korea is described. 


16076 (77-CNA—600, pp 188-189) Pressure tube replacement in 
a CANDU reactor. Field, G.J. (Ontario Hydro). [nd]. 

From 17. Canadian Nuclear Association conference; Montre- 
al, Quebec, Canada (5 Jun 1977). 


16077 (AECL—5849) Effect of condenser water in-leakage on 
steam generator water chemistry. Balakrishnan, P.V. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Jan 1978. 36p. (CONF-771197—1). Dep. NTIS (US Sales Only), PC 
A03/MF AO1. 

From 38. meeting of the international water conference; 
Pittsburgh, PA, USA (1 Nov 1977). 

Corrosive environments may be generated within steam gen- 
rators from condenser cooling water in-leakage. Theoretical as well 
as experimental evaluation of the aggressiveness of such environ- 
ments is being carried out for the condenser-cooling waters used at 
CANDU-PHW nuclear power stations. Calculations have shown 
that highly concentrated chloride solutions - acidic in the case of sea- 
water in-leakage, and alkaline in the rest of the cases considered - 
would be produced within the steam generator. Experiments in a 
model boiler showed that sea-water in-leakage caused rapid corro- 
sion of carbon steel components when only AVT (all volatile 
treatment) was used for water chemistry control. Use of a non- 
volatile reagent, as in the congruent phosphate treatment, avoided 
the rapid corrosion of carbon steel. On the basis of our studies, 
congruent phosphate treatment during sea water in-leakage appears 
desirable. 


16078 (AECL—S5912) GISMO: a program for calculating hydro- 
dynamic oscillations in the Gentilly-1 steam mains. Wong, P.Y.; 
Moeck, E.O. (Atomic Energy of Canada Ltd., Chalk River, Intario. 
Chalk River Nuclear Labs.). Jan 1978. 35p. Dep. NTIS (US Sales 
Only), PC A04/MF AOI. 

The GISMO (Gentilly-1 Inertial Steam-Mains oe 
code calculates pressure and flow oscillations in the primary steam 
mains of the Gentilly-1 Nuclear Generating Station, which is being 
modified to supply process steam to the La Prade Heavy Water 
Plant. The code calculates oscillation frequencies for either the 
modified or existing steam-mains network, as well as the modes of 
oscillations. It is based on the usual conservation equations applied to 
incompressible flow in the various pipe segments connec 
steam drums, reboilers, valves, etc. The code is written in R- 
TRAN for a CYBER 170/CDC 6600 computer system. Although 
the code itself is written specifically for the Gentilly-1 steam mains, 
the basic principles and programming method could be applied to 
other piping configurations. 


16079 (AECL—5968) Measurements of bundle end flux peaking 
effects in 37-element CANDU PHW fuel. French, P.M. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Oct 1977. 55p. Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 

Thermal neutron bundle end flux peaking factors have been 
measured in fresh 37-element Bruce reactor natural UO, clusters in 
heavy water moderator, both with and without staggered plenums at 
the fuel stack ends, in representative elements throughout the clus- 
ters. The measurements were made at a square lattice pitch of 28.58 
cm with heavy water coolant. The results indicate that outer element 
peaking factors are 1.142 +- 0.009 for bundles containing no plen- 
ums, and 1.155 +- 0.006 and 1.177 +- 0.006 at the non- ded and 


plenum element ends respectively, for bundles containing s' 
plenums, irrespective of the azimuthal orientation between pairs of 
bundles. Measurements are also reported for bundles containing 
plenums in every outer element, for bundles separated by a stainless 
steel flux suppressor, for longer graphite plenums, and for changes in 
plenum and bundle gap lengths. Some theoretical comparisons with 
the results, reported by other authors, have been summarized. 


16080 (AECL—5972) Prototype bellows sealed nuclear valve 
development -reliability through testing. Dixon, D.F.; Abbas, M. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
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Nuclear Labs.). Jan 1978. 45p. Dep. NTIS (US Sales Only), PC 
A04/MF AOl1. 

To assist in appraising bellows sealed valve performance, 10 
tests were done on a 1 in.” prototype bellows sealed valve design. 
The tests simulated primary heat transport (PHT) system conditions 
for a 600 MWe CANDU-PHW. The design approach was to have 
all valve components outlast the bellows in endurance tests; this was 
achieved. The valve design meets the Atomic Energy of Canada 
Limited specification. For comparison, bellows fatigue failure data 
were fitted to both log-normal and Weibull distributions. A numeri- 
cal example shows how to select valve stroke amplitude on the basis 
of valve flow requirement and the minimum acceptable fatigue life. 


16081 (AECL—5978) Effects of UO, pellet shape on strains 
induced in collapsible zircaloy cladding - status May 1976. Carter, T.J. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Dec 1977. 16p. Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

This paper presents the status of our work on the effects of 
UO, pellet shape on strains induced in Zircaloy sheaths of CANDU 
fuel elements. Specific aspects discussed are the effects of pellet 
shape on diametral, axial, and circumferential ridge strains. Possible 
mechanisms of circumferential ridging are considered in the light of 
experimental observations. Tests to optimize a pellet shape for low 
strains in collapsible sheathing, which were proposed or irradiated 
after May 1976, are discussed. 


16082 (CONF-7606183—, pp 13p, Paper 4) Canadian Nuclear 
Power Program. Boyd, F.C. (Dept. of Energy, Mines and Resources, 
Ottawa, Canada). 1976. 

From International plant engineering conference; Montreal, 
Canada (1 Jun 1976). 


The CANDU nuclear power system has proven to be effi- 
cient, reliable, and economic. Its ‘modular’ type of pressure tube 
design permits development of larger size units without straining the 
manufacturing capabilities of the country. The design, especially 
suits the manufacturing capability of countries like Canada in that 
most of the components can be built by relatively small industries. It 
is likely that during the 1980's CANDU nuclear power units will 
provide the major part of new electrical generation capacity in- 
stalled in Canada. 


16083 Reliability and performance of CANDU nuclear generating 
stations. Dalrymple, D.G. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.); Anderson, D.R. (Ontar- 
io Hydro, Toronto (Canada)). pp 21-32 of Reliability problems of 
reactor pressure components. Vol. 1. Vienna; International Atomic 
Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

During 1976, average net capacity factor for the six heavy- 
water-cooled, natural-uranium-fuelled nuclear generating units in 
service in Canada was 83%. For the first in-service, commercial- 
scale plant (4x514MW(e) units) net capacity factor and total unit 
energy cost in 1976 were 87.1% and 7.73 Canadian $/MWh, respec- 
tively. Radionuclide emissions to air and water were well within 

jan targets of 1% of licence limits based on ICRP recommen- 
dations. Such ——— is shown to result from low fuel costs and 
high levels of plant reliability. Continuing achievement of reliable 
plant operation requires sound basic design and effective operations 
management. In Canada, the efforts of designers and operators have 
been co-ordinated to set priorities and objectives for development of 
process equipment. Up-dated data concerning reliability of process 
valves and heat transport system pump seals are presented. Also 
presented is a summary of plant management strategy developed to 
optimize CANDU productivity. 


16084 Modeling study of an 1800 MW<(t) heavy water advanced 
gas cooled (hwag) reactor. Pavelescu, M.; Ghilea, S. (Inst. of Atomic 
Physics, Bucharest, Romania). Rev. Roum. Phys.; 22: No. 10, 1093- 
1102(1977). 

Heterogeneous, completely reflected, thermal reactors in cy- 
lindrical geometry were studied. The reactors have heavy water as 
moderator and reflector and CO$sub 2$ as cooling gas. The fuel is 
vitroceramic--a mixture of natural UO$sub 2$ and SiO$sub 2$--with 
a special glaze can. There are several geometrical types of fuels: 
concentric cylinders, honeycomb, tubes spread in a cylindrical bulk 
of graphite. The physical parameters of the reactor have been 
obtained for constant thermal power and for various lattice pitches 
and types of fuel. The analytical calculation method used assures a 
sufficient precision of the results and a minimum computing time. 
The calculation was performed with CECAS code for the IBM 370/ 
135 computer. 12 refs. 


16085 Reactor protective system for Rajasthan Atomic Power 
Project. Mathur, R. (Rajasthan Atomic Power Station, Kota (India)); 
Kelkar, P.R. (Department of Atomic Energy, Bombay (India). 
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Power Projects Engineering Div.). pp 138-141 of Symposium on 
nuclear reactor instrumentation. Vol. 1. Bombay; Department of 
Atomic Energy (1976). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

ign aspects of the reactor protective system for the Raja- 

sthan Atomic Power Station are outlined. The system operates 
causing the reactor to trip in case the reactor power exceeds the 
design limit. The reliability of the system is evaluated. The problems 
encountered in the reactor operation and the methods adopted to 
solve them are enumerated. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 16034, 16221, 16222, 16230, 
16240, 16241, 16242, 16246, 16250, 16276 


16086 Experimental determination of reliability data. Brasz, J.; 
Smit, C.C. (TNO-SOMW Test Facility, Hengelo, Netherlands). pp 
161-180 of Reliability problems of reactor pressure components. Vol. 
1. Vienna; International Atomic Energy Agency (1978). 
From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 
ailure data of sodium components in the TNO-SOMW Test 
Facility at Hengelo in the Netherlands have been collected and 
evaluated from start-up in July 1971 up to 1977, covering a total 
operating time of about 25000h. Failure rates together with the 90% 
confidence intervals have been determined for the following sodium 
components: valves, pumps, pipes, pipe welds, thermocouples and 
trace-heating elements. Statistical data are presented from which the 
failure rates have been calculated. Different failure modes are con- 
sidered. The relatively high failure rates for most of the components 
during the start-up phase of the SOMW Test Facility were followed 
by much lower constant failure rates. For components for which 
enough statistics were available, a bath-tub curve could be demon- 
strated without showing an increase in failure rate due to fatigue or 
wear. The availability of the SOMW Test Facility increased more 
than corresponds with the increasing mean time between failure 
(MTBF) owing to a simultaneous decrease in the mean time to repair 
(MTTR). The minimum sample size for the experimental determina- 
tion of a failure rate highly depends on the required confidence level. 
High confidence levels yield very pessimistic results, especially 
when the number of failures occurring in the test sample is limited. 


16087 Operating conditions for the NPP structural materials. 
Chapter 1. pp 7-21 of Konstruktsionnye materialy AEhS na dissot- 
siiruyushchem teplonositele N2O,. Nesterenko, V.B. (ed.); Gol'tsev, 
V.P.; Kamenev, A.Ya.; Rytvinskii, A.I.; Fedyushin, E.E. Minsk; 
Nauka i tekhnika (1976). (In Russian) 

The main advantages of a dissociating system on the N2O, 
base as coolant and working substance for NPP with a fast reactor 
have been considered. The classification of structural materials has 
been given according to vce pe sg of the main units and 
components of a single-circuit NPP with a gas-liquid cycle and a 
gas-cooled fast reactor. For the purpose two main groups have been 
singled out: materials of the reactor (fuel element and neutron 
absorbing rod cladding reactor vessel) and those for heat generating 
equipment. The main factors affecting these materials have been 
pointed out (operating temperature and pressure ranges neutron 
fluence static and dynamic load levels etc.). Some data are given on 
physical properties of the dissociating coolant on the N2O, base and 
physical characteristics of NPP designed. The main relationships to 
determine temperature fields and stresses in some components have 
been given. 


16088 (AEEW-R—1168) Acoustic resonances as a means of 
bloackage detection in sodium-cooled fast reactors. Domis, M.A. 
(Brussels Univ. (Belgium)). Mar 1978. 50p. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

A system is described which gives early warning of the 
presence and build up of a local blockage in sodium cooled fast 
reactor sub-assemblies. The method uses acoustic resonances and 
reports on the analysis of signals recorded during special experi- 
ments on the Dounreay Fast Reactor. These tests proved the detec- 
tability of the standing waves and showed theoretical predictions of 
their frequency and shift in the presence of a blockage to be in good 
agreement with measurements. 


16089 (CEA-CONF—4013) Effect of structure and alloying ele- 
ments on void formation in austenitic steels and nickel alloys. Levy, 
V.; Azam, N.; Le Naour, L.; Didout, G.; Delaplace, J. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
de Technologie). 1977. 19p. (CONF-770641—). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From Conference on radiation effects in breeder reactor 
structural materials; Scottsdale, AZ, USA (19 Jun 1977). 
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In the development of the fast breeder reactors the phenom- 
enon of metal swelling due to the formation of radiation induced 
voids is a large problem. In the complex alloys small fluctuations in 
composition can have a considerable effect on swelling and a great 
deal of investigation on the effect of both major and minor alloying 
elements is needed to be able to predict swelling. To provide more 
insight a research program involving irradiation of both commercial 
or specially cast alloys by 500 keV Ni* ions or 1 MeV electrons has 
been developed. The major results are presented. 


16090 (EPRI-NP—882(Vol.3)) Pool-type LMFBR plant 1000 
MWe Phase A-Extension-1 design. Part III: reactor assembly - deck. 
Part IV: reactor assembly - fabrication. Davies, S.M. (General Elec- 
tric Co., Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). 
Sep 1978. 254p. Dep. NTIS, PC A12/MF AOl. 

This report describes Phase A Extension 1 work performed 
between February 8 and July 31, 1978 on the design of a large pool- 
type LMFBR power plant. The work is the result of a team effort by 
Bechtel Corporation and General Electric Company which was 
sponsored and guided by the Electric Power Research Institute 
(EPRI). The objective of the work was to refine certain areas of 
design and bring them into better focus than had been provided by 
Phase A work performed between April 4 and December 30, 1977. 
Information is presented concerning the reactor assembly deck and 
fabrication of the reactor. 


16091 (EPRI-NP—882(Vol.5)) Pool-type LMFBR plant 1000 
MWe Phase A-Extension-1 design. Part VI: reactor auxiliary systems. 
Part VII: instrumentation and control. Davies, S.M. (General Elec- 
tric Co., Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). 
Sep 1978. 249p. Dep. NTIS, PC Al1/MF AOl1. 

This report describes Phase A Extension 1 work performed 
between February 8 and July 31, 1978 on the design of a large pool- 
type LMFBR power plant. The work is the result of a team effort by 
Bechtel Corporation and General Electric Company which was 
sponsored and guided by the Electric Power Research Institute 
(EPRI). The objective of the work was to refine certain areas of 
design and bring them into better focus than had been provided by 
Phase A work performed between April 4 and December 30, 1977. 
Information is presented concerning auxiliary systems and instru- 
mentation and control. 


16092 (EPRI-NP—882(Vol.6)) Pool-type LMFBR plant 1000 
MWe Phase A-Extension-1 design. Part VIII: balance of plant. Golan, 
S. (Bechtel National, Inc., San Francisco, CA (USA)). Sep 1978. 
328p. Dep. NTIS, PC A15/MF AOl1. 

This report describes Phase A Extension 1 work performed 
between February 8 and July 31, 1978 on the design of a large pool- 
type LMFBR power plant. The work is the result of a team effort by 
Bechtel Corporation and General Electric Company which was 
sponsored and guided by the Electric Power Research Institute 
(EPRI). The objective of the work was to refine certain areas of 
design and bring them into better focus than had been provided by 
Phase A work performed between April 4 and December 30, 1977. 
Information is presented concerning the balance of plant systems. 


16093 (EUR—5667(Pt.1), pp 375-413) Calculation of atomic dis- 
placement dose in fast reactors. Etherington, E.W. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


In the UKAEA neutron induced damage in metals is estimat- 
ed in terms of atomic displacements. In the fast reactor environment 
this parameter is calculated from the fluxes obtained from multi- 
group neutron diffusion theory calculations and the Half-Nelson 
atomic displacement model. It is found that these calculated atomic 
displacements are sufficiently reliable in and near to the cores of fast 
reactors and it is not necessary to make regular experimental checks 
of the flux. An assessment has been made of the uncertainties in 
atomic displacements which arise from the atomic displacement 
model, the neutron cross sections of the material being damaged, the 
neutron spectrum, the relative total neutron flux, and the reactor 
power. These uncertainties have been compared with the require- 
ment of the materials testing programme and of fast power reactor 
operation and it is judged that the present accuracy of the calcula- 
tions meets these requirements. Some experiments which have a 
bearing on atomic displacement dose but which are being done 
primarily for other reasons are planned for the PFR. These measure- 
ments are reviewed. 


16094 (EUR—5667(Pt.1), pp 99-118) Neutron spectrometry data 
in LMFBR benchmark and standard neutron fields. de Leeuw-Gierts, 
G.; de Leeuw, S. (Centre d'Etude de l’Energie Nucleaire, Mol 
(Belgium)); Helmick, H.H.; Roger, J.W. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 
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The test of cross section data of dosimetry materials, the 
study of the integral consistency of cross section files, as well as the 
determination of nuclear parameters, related to the development of 
fast reactors, and of material damage functions require a good 
spectral characterization of the neutron field. To reach the accuracy 
compatible with the requirements on the parameter to be deduced 
from integral measurements only theoretical treatment of the neu- 
tron field is inadequate and one experimental approach is by far 
insufficient. Sufficiently accurate neutron spectrum measurements as 
well as calculations can only be performed in clean assemblies. The 
assemblies suitable for these purposes are gathered in the family of 
benchmarks in which the neutron spectral characterisation is in 
study. In Mol-2, Bigten and CFRMF the spectrum was among 
others determined by means of the ®Li technique by the authors. 
Through these spectral measurements the link established between 
the German-Dutch-Belgian and the US Interlaboratory Reaction 
Rate (ILRR) programme in the field of fast reactor physics is 
enlarged. 


16095 (EUR—5667(Pt.2), pp 46-60) Damage analysis: damage 
function development and application. Simons, R.L. (Westinghouse 
Hanford Co., Richland, Wash. (USA)); Odette, G.R. (California 
Univ., Santa Barbara (USA)). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


Material behavior observed under irradiation conditions in 
test reactors is not always directly applicable to the design of reactor 
components because of differences in the damage effectiveness of 
test reactor and service spectra. The interpolation and, under some 
conditions, extrapolation of material property change data to differ- 
ent neutron spectra from those in which the data were obtained can 
be performed using semi-empirical damage functions. The derivation 
and application of damage functions, including recent development, 
for the U.S. LMFBR and CTR programs, is reviewed. A primary 
application of damage functions is in predicting component life 
expectancies; i.e., the fluence required in a service spectrum to attain 
a specified design property change. An important part of the analysis 
is the estimation of the uncertainty in such fluence limit predictions. 
Additional uses of damage functions include improving the correla- 
tion of irradiation effects data, contributing to the under-standing of 
irradiation effects mechanisms, and selecting future locations pro- 
grams. The status of standardizing the procedures for the derivation 
and application of damage functions is discussed. Improvements in 
several areas of damage function development are needed before 
standardization can be completed. These include increasing the 
quantity and quality of the data used in the analysis, determining the 
limitations of the analysis due to the presence of multiple damage 
mechanisms, and finally, testing of damage function predictions 
against data obtained from material surveillance programs in operat- 
ing thermal and fast reactors. 


16096 (EUR—5667(Pt.2), pp 112-130) Reactor dosimetry inte- 
gral reaction rate data in LMFBR benchmark and standard neutron 
fields: status, accuracy and implications. Fabry, A.; Ceulemans, H.; 
Vandeplas, P. (Centre d’Etude de l’Energie Nucleaire, Mol (Bel- 
gium)); McElroy, W.N.; Lippincott, E.P. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


16097 (GEFR—00293) Summary of the CORTAC verification 
activity and the evaluation of 3-D effects. Fox, J.N.; Wei, J.P. 
(General Electric Co., Sunnyvale, CA (USA). Fast Breeder Reactor 
Dept.). Sep 1977. 23p. AT. 

The report documents the results of the FY-77 Core Restraint 
Transient Analysis Subtask C effort. The objectives of this subtask 
are to complete the verification of the CORTAC computer code and 
to perform an evaluation of 3-D effects relative to the current 
capability of the code. The CORTAC computer code calculates the 
short-term steady-state and transient response of the core restraint 
system. This requires the simultaneous analysis of the coupled effects 
of reactor core thermal-hydraulics, reactor kinetics, and component 
structural deflections. The structural portion of CORTAC is being 
verified along with the other core restraint codes NUBOW-2D, 
PARABOW, and NUBOW-3D, under verification problem levels I- 
A, I-C, IV-A, and IV-B. However, CORTAC is the only core 
restraint code that treats reactor thermal-hydraulics and reactor 
kinetics. Thus, the level I-D problem is unique in that it only applies 
to CORTAC. The level I-D problem is directed primarily to the 
reactor kinetics related and the transient portions of CORTAC. The 
CORTAC core under steady-state radial heat transfer model is 
verified under problem levels I-B and II-B, in which the CORTAC 
results are compared directly to the WARD TRITON code which 
rigorously treats 3-D steady-state heat transfer. The results of this 





1700 ENERGY RESEARCH ABSTRACTS 


verification study demonstrated the need to develop 3-D models for 
the eventual inclusion into a 3-D version of CORTAC. The report 
summarizes the CORTAC verification activity, identifies essential 3- 
D effects, and provides a CORTAC-3D development plan. 


(GEFR—00378) Final summary report on characteriza- 
tion of CRBRP steam generator tubing. Offer, H.P.; Busboom, H.J.; 
Ring, P.J. (General Electric Co., Sunnyvale, CA (USA). Fast Breed- 
er Roster Dept.). Jun 1978. Contract EY-76-C-03-0893-030. 36p. 
AT. 

A previous report (GEFR-00243-L) characterized the chemi- 
cal composition, microstructural features, physical dimensions, and 
short term mechanical properties of a representative sampling of the 
initial lots of CRBRP steam generator tubing. This report summa- 
rizes these previous results, and gives the results of full wall thick- 
ness hydrostatic burst tests at room temperature. Also presented here 
are the results of reduced wall thickness stress-rupture tests at 510C 
(950F) in argon. The results of these additional tests are similar from 
lot to lot indicating (in agreement with previous testing) little 
variation in chemical composition and final heat treatment. 


16099 (HEDL-TI—76002) Sodium. (Westinghouse Hanford 
Co., Richland, WA (USA)). [nd]. Contract EY-76-C-14-2170. 4p. 
Dep. NTIS, PC A02/MF AOl1. 

The physical properties of sodium are described and the use 
of sodium as the coolant in liquid metal fast breeder reactors is 
discussed. Sodium technology facilities at HEDL for research and 
testing support of the Fast Flux Test Facility are described. 


16100 (JAERI-M—7374) Review of the breeding potentials of 
carbide, nitride and oxide fueled LMFBRs and GCFRs. Handa, M. 
(Japan Atomic oy Research Inst., Tokyo). Nov 1977. 55p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

The effects of design parameters in large variation on com- 
pound system doubling time of large advanced-fueled LMFBR are 
described on the base of recent U.S. results. The fuel element design 
by Combustion Engineering Inc. in step-by-step substitution of the 
initial oxide fuel subassemblies with carbide ones is explained. Breed- 
ing characteristics of the oxide-fueled LMFBR and its potential 
design modifications are expounded. The gas cooled fast breeder 
pro in West Germany and in the United States are briefed. 

itions of the breeding ratio and doubling time in overall fuel 
cycle are given. 


16101 (JAERI-M—7423) Burnup peer on criticality, breeding 
fast 


and safety of 1,000 MWe reeder reactor. Yoshida, H.; 
Ohta, F. (Japan Atomic Energy Research Inst., Tokyo). Dec 1977. 
53p. (In Japanese). Dep. NTIS (US Sales Only), PC A04/MF AOl1. 
Burnup characteristics of 1,000 MWe, PuO2 - UO: fuelled 
helium-cooled fast breeder reactor have been studied concerning 
criticality, hemag = ny safety. A 26-energy group cross-section set 
produced from ENDF/B-3 was used. Criticality and breeding were 
studied with two-dimensional burnup code APOLLO and 4-energy 
group cross-section set generated by collapsing the mentioned cross- 
section set. Safety aspects such as Doppler reactivity effect, coolant- 
depressurisation and steam-ingression reactivity effect were studied 
with multi-dimensional diffusion theory code CITATION and per- 
turbation theory code PERKY, as well as the 26-energy group cross- 
section set. The following were revealed: (1) The reactivity swing 
over a year’s irradiation is merely 1.5% AK/K. This small swing 
may permit relatively long fuel dwelling in GCFR and , thus, the 
frequency of outages for refuelling can be minimised. (2) The surplus 
fissile plutonium over a year’s irradiation is about 360 Kg, and the 
system doubling time is about 9 years. The GCFR studied has 
excellent breeding, compared with those in PuO2-UO, fuelled 
LMFBR and other GCFRs. (3) The coolant-depressurisation reac- 
tivity effect becomes more positive with burnup. This is not so 
serious as the sodium-void reactivity effect of LMFBR. (4) In the 
start-up core, the steam-ingression reactivity effect due to steam 
ingression to the core and blanket from the secondary coolant 
system becomes positive at certain steam density (0.02gr/cc) and this 
itive effect increases with steam density. With advance of burnup, 
wever, the effect becomes negative, this increasing with steam 
density. After all, the steam ingression is no hazard in operation of 
GCFR since the reactivity effect is negative in the equilibrium state. 


16102 (KFK—2508) KINTIC-2 user's manual. Vaeth, L. (Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neutron- 
enphysik und Reaktortechnik; Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Projekt Schneller Brueter). Nov 1977. 99p. Dep. 
NTIS (US Sales Only), PC A06/MF AO1. 

__ KINTIC-2 is a two dimensional reactor dynamics program, 
which can be used to analyze operational reactor transients or 
transients caused by accident situations. In the near future, it will be 
aL, used for the calculation of the predisassembly phase of 
LMFBR hypothetical accidents. Reactor kinetics may optionally be 
calculated with a simple point kinetics model or the adiabatic, 
normal or improved quasistatic method. The thermodynamics and 
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material motion part, which was adapted from the CAPRI-2 system, 
uses representative coolant channels in a single channel model. It 
treats various phenomena which occur in intact fuel subassemblies: 
One phase steady state and transient heat transfer and coolant 
pressure distribution, pin deformation and failure, sodium voiding, 
slumping, and fuel coolant interaction. The report gives a short 
summary of the underlying physical models and some information 
on code organization and geometrical and thermohydraulic repre- 
sentation of the reactor. The main part consists of input and output 
description and sample cases. KINTIC-2 works in the KAPROS 
system and is operational since mid-1976. 


16103 (KFK—2577) Design, irradiation and post-irradiation ex- 
amination of the (U,Pu)C fuel pins of the test groups 6a and 6c. 
Steiner, H.; Weimar, P. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Material- und Festkoerperforschung; Kern- 
forschungszentrum Karlsruhe (Germany, F.R.). Projekt Schneller 
Brueter). Mar 1978. vp. (In German). Dep. NTIS (US Sales Only), 
PC A10/MF AOl. 

The documentation in this report presents the objectives of 
the experiment, a detailed description of design, specification and 
fabrication of the pins, the irradiation history, and the post-irradia- 
tion examination. In conclusion several irradiation aspects of the fuel 
pins are analyzed by means of computer codes. 


16104 (ORNL—5483) Instrumentation and Controls Division bi- 
ennial progress report, September 1, 1976—September 1, 1978. Sa- 
dowski, G.S. (ed.). (Oak Ridge National Lab., TN (USA)). Nov 
1978. Contract W-7405-ENG-26. 93p. AT. 

Progress is summarized in the following LMFBR related 
studies: reactor surveillance and diagnostics; neutron sensor develop- 
ment; advanced fuel recycle program; and miscellaneous project 
design, development, and installation assistance. 


16105 (UTNL-R—0030) Experimental study on fast neutron 

streaming through grid-plate shield of a LMFBR. Oka, Y.; Wakabaya- 

shi, H.; An, S.; Suzuki, I. (Tokyo Univ. (Japan). Nuclear Engineer- 

- Research Lab.). 20 Jul 1976. 30p. Dep. NTIS (US Sales Only), 
A03/MF AOl. 

Neutron streaming through the holes penetrating the grid 
plate shield of a prototype LMFBR was experimentally examined. 
The mockups of the grid plate shield were made of iron and 
aluminum. Experiments were conducted at the vertical column of 
"“YAYOI”", the fast neutron source reactor of University of Tokyo. 
A He-3 spectrometer was employed in order to measure the trans- 
mitted neutron spectrum, while rhodium and indium threshold foils 
were for the integral flux above specific energies and their spatial 
distributions in the form of reaction rates. The streaming factor for 
usual small bended holes is 1.28+-0.04 as to the integral neutron flux 
above 0.1 MeV and 1.30+-0.12 as to the reaction rate of indium foil. 
Use were made of the one and two dimensional neutron transport 
code ANISN and TWOTRAN for evaluation by computation. The 
reaction rates calculated by infinite slab model with ANISN code 
agree well with the experiments when normalized at the source point 
where neutrons are incident on the grid plate shield. 


16106 (ZfK—348) Perturbation measurements on the BOR-60 
reactor. Kaetzmer, D.; Maletti, R.; Pohlus, J.; Ziegenbein, D. (Zen- 
tralinstitut fuer Kernforschung, Rossendorf bei Dresden (German 
Democratic Republic)). Dec 1977. 1lp. (In German). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

It is reported about first perturbation measurements on the 
reactor BOR-60. The measurements were made on different reactor 
states, also in the state with sodium boiling in the central cassette. 
The results correspond to former results, which were received by 
reactivity balance methods and animate to further researches. It was 
found, that the boiling does not influence the reactivity value of 
control rods and the power coefficient of reactivity. 


16107 Swelling of Type-316 stainless steel at high fluences in 
EBR-2. Kenfield, T.A.; Appleby, W.K.; Busboom, H.J.; Bell, W.L. 
(GE, Sunnyvale, Calif). J. Nucl. Mater.; 75: No. 1, 85-97(Jul 1978). 

Density determinations showed swellings of up to 15% 8V/ 
V/sub f/ for 20% cold worked steel at a neutron fluence level of 
1.4*1075n/cm’, E>0.1MeV (70 dpa). The peak swelling temperature 
range was 550°C-600°C regardless of the extent of cold working. 
Increasing the cold work level reduced the swelling and tended to 
broaden the swelling temperature peak. Cold working reduced the 
average void sizes. 18 refs. 


16108 Creep and creep rupture of thin stainless steel specimens. 
Jung, P.; Sagues, A.A.; Schroeder, H.; Auer, H.J.; Reiley, T.C. (Inst 
fuer Festkoerperforsch der Kernforschungsanlage Juelich, Ger). J. 
Nucl. Mater.; 74: No. 2, 348-350(2 Jun 1978). 

The work comprises to types of experiments on two different 
materials: (1) ~— experiments on stainless steel 316-20% cold 
worked, tested in high-vacuum (10~* Pa) and in purified helium 
atmosphere. This material is used for simulation of irradiation creep 





APRIL 15, 1979 


at KFA and ORNL. (2) Creep fracture experiments on stainless steel 
DIN 1.4970. This material is the most probable candidate for core 
elements like fuel pin tubes in the German Fast Breeder Reactor and 
is used for helium-embrittlement experiments at KFA. 20 refs. 


16109 Swelling analysis of highly-rated MX-type LMFBR fuels. 
II. Microscopic swelling behavior. Ronchi, C.; Ray, I.L.F.; Thiele, 
H.; Van De Laar, J. (Comm of the Eur Communities, Eur Inst for 
Transuranium Elem, Jt Res Cent, Karlsruhe, Ger). J. Nucl. Mater.; 
No. 2, 193-211(2 Jun 1978). 

Fission gas bubbles in these compounds grow to large sizes if 
the in-pile temperature rises above a critical value (swelling critical 
temperature T/sub c/). A comparison has been made of the swelling 
rates in fuels of different composition, showing that T/sub c/ in- 
creases from carbides to nitrides. In fuels subjected to in-pile restruc- 
turing (highly rated He-bonded pins) microscopic swelling is affect- 
ed by pore and grain boundary migration. 16 refs. 


16110 PMS: an effective management system for power plant 
engineering design. Hover, J.G.; Simmons, R.T. (Burns and Roe, 
Inc., Oradell, NJ). Am. Soc. Mech. Eng., [Pap.]; No. 78-WA/Mgt-6, 
1-11(1978). 

The design and construction of today’s large and complex 
power plants (especially nuclear) demand close control of costs and 
schedules. Thus, there is an urgent need for an efficient system for 
controlling cost and schedule performance. This paper describes 
Burns and Roe's experiences in developing and implementing a 
management control system that conforms to the requirements of the 
Department of Energy's Performance Measurement System (PMS). 
The paper explores the underlying structure of the system and its 
effectiveness as an important tool for all levels of management of the 
Clinch River Breeder Reactor Plant Project. Analysis of the PMS 
criteria issued by the Division of Reactor Research and Technology 
(RRT) of the Department of Energy (DOE) reveals many basic 
project elements which are essential to an effective management 
control system. Rather than attempt to cover all the criteria, Burns 
and Roe has chosen to discuss several key elements which we feel 
can be applied to the engineering and architectural design of any size 
design or construction project regardless of whether compliance 
with the PMS is a requirement. These elements are: astute organiza- 
tion of project work; rigorous budget and schedule baseline mainte- 
nance; integration of costs, schedules, and work scope; and perform- 
ance measurement. This paper examines these elements in detail and 
discusses their application to the Clinch River Project. The paper 
concludes that the application of the basic management control 
principals embolied in the criteria, and in particular the four ele- 
ments discussed, can provide project management and the Client 
with a highly effective means of managing the detailed costs and 
complex schedules associated with power plant engineering design. 


16111 Maintenance experience with sodium systems at Experi- 
mental Breeder Reactor II (EBR-I). Leman, J.D. (Argonne National 
Lab., Idaho Falls, ID). Am. Soc. Mech. Eng., [Pap.]; No. 78-JPGC- 
NE-S, 0-12(1978). 

The reliability of components in sodium and sodium-related 
systems has been very high over the past fourteen years at EBR-II. 
Fuel-handling components require the most maintenance, but even 
these components have functioned with only minor difficulties with 
over 17,000 operations. One primary pump was removed in 1971 for 
repairs. The second pump has operated for over 70,000 hr and has 
not been removed since original start-up. Maintenance of auxiliary 
systems, such as the purification systems and secondary sodium 
system, have required the replacement of several bellows sealed 
valves and several cold traps but very little other repair work has 
been required. Sodium system component repair requires unique, but 
usually simple, techniques and equipment. A run-beyond-cladding- 
breach-program was initiated in the Spring of 1977; in conjunction 
with this program, some counter measures to control fission-gas 
release were implemented. 


16112 On the optimization of a fast high-power reactor of 
LMFBR type by means of a non-convex programming mathematical 
model. Pavelescu, M.; Dumitrescu, H.; Ochiana, G. (Inst. of Nuclear 
Power Reactors, Bucharest, Romania). Rev. Roum. Phys.; 22: No. 9, 
997-1003(1977). 

The authors consider the problem of minimizing the doubling 
time for an LMFBR. The decision vector is a distribution one of 
fissile and fertile material in the reactor which is considered a static 
system in initial state, and the mathematical model for optimization is 
a non-convex programming model. Modeling of the optimization 
problem is carried out by the SUMT method. 4 refs. 


16113 (SMRE-Transl—7200) Method of computing the effect of 
gas voids in liquid metal cooling. Malang, S.; Rust, K. Translated 
from Atomwirtschaft; 579-581(Dec 1976). 8p. Health and Safety Ex- 
ecutive, Baynards House, London. 

Under certain operating conditions, the coolant entering the 
reactor tank of loop-type liquid-metal cooled reactors may contain 
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gas bubbles. Constructional measures help to make sure that most of 
the gas is separated before entering the fuel zone and flows through 
the radial blanket. The gas bubbles cause the temperature in the fuel 
rods to rise. The authors present a computer model for the calcula- 
tion of a two-dimensional, instationary temperature field. 


16114 Main requirements for structural materials. Chapter 2. pp 
22-29 of Konstruktsionnye materialy AEhS na dissotsiiruyushchem 
teplonositele N2O,. Nesterenko, V.B. (ed.); Gol’tsev, V.P.; Ka- 
menev, A.Ya.; Rytvinskii, A.I.; Fedyushin, E.E. Minsk; Nauka i 
tekhnika (1976). (In Russian) 

Various, often contradictory, requirements for structural ma- 
terials for NPP, in particular, NPP with a dessociating coolant are 
analysed. Operating conditions for fuel elements, the reactor vessel, 
heat exchangers, and the turboreductor unit are considered. Steels 
used for various components and systems of NPP should have high 
corrosion and erosion resistance. Fuel element cans the reactor 
vessel and the heat exchanger materials should be tight and maintain 
structural stability because radiation causes swelling of structural 
materials. The same requirements are valid for the turbine material 
which besides should be heat resisting, because of high parameters of 
the N2O, working substance, have high casting properties and good 
weldability. Heat-resisting stainless chromium, stainless austenitic 
chromium-nickel steels, aluminium and titanium alloys are the most 
promising materials. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 16274, 16405 


16115 (EMD—78-80) Nuclear Regulatory Commission needs to 
aggressively monitor and independently evaluate nuclear powerplant 
construction. (General Accounting Office, Washington, DC (USA)). 
7 Sep 1978. 48p. General Accounting Office, Washington, DC. 

Report to Congress by the Comptroller General of the United 
States. 

To make sure that nuclear power plants are built safely the 
Nuclear Regulatory Commission has a program for inspecting the 
construction of these nuclear powerplants. This report is an evalua- 
tion of that program and a closely-related program whereby the 
Commission inspects firms that supply safety-related components for 
nuclear powerplants. At seven construction sites, GAO interviewed 
484 workers, including 367 construction craftsmen, 68 quality assur- 
ance or control personnel, and 49 construction su isors. All 
responses either orally or by questionnaire were confidential. With 
the aid of a professional engineer, GAO made independent observa- 
tions of current construction and evaluated work previously per- 
formed by Commission inspectors at six of the powerplant sites to 
determine if their reports were complete, accurate, and based upon a 
thorough review of all available data. GAO also visited six nuclear 
component manufacturing plants around the country and reviewed 
work previously done by Commission inspectors at these plants. The 
conclusions reached from these evaluations are presented. 


16116 (NTISUB/B—201-005-R2) Standard Review Plan, for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 5. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 15p. 
NTIS PC A02. 

Revision No. 1 to Section 5 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


16117 (NTISUB/B—201-013-R2) Standard Review Plan, for the 
review of safety analysis reports for nuclear power plants, Revision 
No, 1 to Section 13, (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 22p. 
NTIS PC A02. 

Revision No. 1 to Section 13 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


16118 (NTISUB/B/201—006-R1) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 6. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 31p. 
NTIS PC AO3. 

Revision No. 1 to Section 6 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 
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16119 (NTISUB/B/201—009-R6) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 9. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 30p. 
NTIS PC AO3. 

Revision No. 1 to Section 9 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


16120 (NTISUB/B/201—009-R7) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 9. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 23p. 
NTIS PC A02. 

Revision No. 1 to Section 9 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


16121 (NTISUB/B/201—015-R1) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 15. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 27p. 
NTIS PC A03. 

Revision No. 1 to Section 15.4.1 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


16122 (NTISUB/D—246) Data for decisions: nuclear reactor 
regulation, nuclear material safety and safeguards, inspection and 
enforcement, standards development, nuclear regulatory research. Pro- 
gram summary report, 1978. Monthly repts. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Management Infor- 
mation and Program Control). 1978. 12 issuesp. Paper copy available 
on subscription, North American Continent price $100.00/year; 
single copy price PC$12.50; all others write for quote. 

The report provides summary information on all phases of 
nuclear regulation, and is intended as an information and decision- 
making tool for mid and upper level management of the Nuclear 
Regulatory Commission. The report is divided functionally into ten 


sections: Nuclear power plants in the United States; Operating 
nuclear power plants; Reactors under construction; Operating li- 
cense applications under NRC review; Construction permit applica- 
tions and special projects under NRC review; Inspection and en- 
forcement activities; ACRS and ASLBP; Nuclear materials; Stand- 
ards and regulations; Research projects; Foreign reactors. 


16123 (NTISUB/D/142—007) Nuclear Regulatory Commission 
issuances. (Nuclear Regulatory Commission, Washington, DC 
(USA)). Jul 1978. 177p. NTIS, AO7/MF AO1. 

Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. (DCC) 


16124 (NUREG—0020(Vol.2)(No.7)) Licensed operating reac- 
tors. Operating units status report, data as of 30 June 1978. Cintula, 
T.C. (ed.). (Nuclear Regulatory Commission, Washington, DC 
(USA)). Jul 1978. 174p. NTIS $10.00. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of U.S. nuclear/fossil capacity, 
identification of nuclear power plants within regional Electric Reli- 
ability Councils, the relative status of U.S. nuclear electric produc- 
tion to all U.S. electric production by state, and selected Edison 
Electric Institute operating statistics. 


16125 (NUREG—0020(Vol.2)(No.9)) Operating units status 
report data as of August 31, 1978. (Nuclear Regulatory Commission, 
Washington, DC (USA)). Sep 1978. 150p. NTIS $10.00. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of U.S. nuclear/fossil capacity, 
identification of nuclear power plants within regional Electric Reli- 
ability Councils, the relative status of U.S. nuclear electric produc- 
tion to all U.S. electric production by state, and selected Edison 
Electric Institute operating statistics. Throughout the report, statisti- 
cal factors for periods greater than a report month, or for more than 
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one unit, are computed as the arithmetic average of each unit's 
individual operating statistics. The statistical factors for each unit for 
the report month are computed from actual power production for 
the month. 


16126 (NUREG—0030(Vol.1)(No.7)) Construction status report 
data as of June 30, 1978. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA)). Jul 1978. 125p. NTIS $10.00. 

Information on the status of U.S. commercial nuclear power 
plants under construction as of June 30, 1978 is presented. 


16127 (PB—279753) Standard Technical Specifications for Gen- 
eral Electric Boiling Water Reactors, Revision of April 1, 1978. 
Technical report. Bottimore, R.R. Jr. (Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Operating Reactors). Apr 
1978. 359p. (NUREG—0123-REV-1). NTIS PC A16/MF AO1. 

The Standard Technical Specifications for General Electric 
Boiling Water Reactors (GE-STS) is a generic document prepared 
by the U.S. Nuclear Regulatory Commission for use in the licensing 
process of current General Electric Boiling Water Reactors. The 
GE-STS sets forth the limits, operating conditions and other require- 
ments applicable to nuclear reactor facility operation as set forth by 
Section 50.36 of CFR Part 50 for the protection of the health and 
safety of the public. This document may be revised periodically to 
reflect current licensing requirements. 


16128 Rule of codes, standards and regulations in nuclear pres- 
sure vessel surveillance programs. Perrin, J.S. (Battelle Columbus 
Lab., OH). Am. Soc. Mech. Eng., [Pap.]; No. 78-Mat-24, 1-7(1978). 

A series of pressure vessel surveillance capsules is included in 
each commercial nuclear power reactor. These capsules contain 
mechanical property specimens and neutron dosimeters. Capsules are 
periodically removed during the plant lifetime, and the specimens 
are tested in order to evaluate the effects of radiation on the pressure 
vessel steel. There are several organizations which write codes, 
standards, and regulations which are used in U.S. surveillance cap- 
sule examinations. These are the American Society of Mechanical 
Engineers, the American Society for Testing and Materials, and the 
U.S. Nuclear Regulatory Commission. In this paper, the role of the 
codes, standards, and regulations prepared by these three organiza- 
tions in conducting pressure vessel surveillance programs is present- 
ed and discussed. 25 refs. 


ECONOMICS 


16129 (77-CNA—300) Volume 3. Planning for nuclear energy - 
in Canada - overseas. (Canadian Nuclear Association, Toronto, On- 
tario). [nd]. vp. (CONF-7706126—P3). Available from Canadian 
Nuclear Association, Toronto. 

From 17. Canadian Nuclear Association conference; Montre- 
al, Quebec, Canada (5 Jun 1977). 

Separate abstracts are included for the individual papers. 


16130 Why nuclear energy. Hill, J. (UKAEA). pp 4-11 of Geo- 
logical aspects of uranium in the environment. Duff, P.McL.D. (ed.). 
London; Geological Society (1978). 

From Conference on geological aspects of uranium in the 
environment; Strathclyde, UK (12 Nov 1977). 

The simple answer to the question ‘why nuclear energy’ is 
that it is a cheaper way to produce electricity than burning coal, oil, 
or natural gas. The high rate of consumption of the world’s stocks of 
gas and oil is extremely serious. The era of low cost energy is now 
disappearing and rationing by price may be the situation in the 
future. Since public attitudes are against measures to restrain the use 
of energy, alternative sources must be employed. A single nuclear 
project takes about 10 years for completion, so it is important to plan 
now, in advance of the inevitable high energy prices. Present reactor 
designs are wasteful in the use of uranium but fast reactors could 
provide the required electricity and consume very little uranium. It 
would be sensible to introduce fast reactors by first building a single 
full-size plant from which to gain experience. 


16131 Economic growth and nuclear energy demand until 1985. 
Scholz, L. (Ifo-Institut fuer Wirtschaftsforschung, Muenchen (Ger- 
many, F.R.)). IFO Schnelldienst ; 30: No. 19, 3-6(Jul 1977). (In 
German). 

From June 20th - 22nd, 1977 a hearing took place convened 
by the Baverion diet committees on economy and transportation and 
on state development and environmental protection dealing with 
various aspects of the peaceful utilization of nuclear energy ideas on 
the topic ‘economic growth - energy demand - jobs; correlations of 
effects and dependences are given with special regard to the situa- 
tion of Bavaria. 


16132 (Juel—1486) Problems of the short-term introduction of a 
nuclear long-distance energy system into the market. A consideration 
from the view of consumers for a market with a limited area. Wibbe, 
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H.B. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 

Programmgruppe Systemforschung und Technologische Entwick- 

yes as Feb 1978. 142p. (In German). Dep. NTIS (US Sales Only), PC 
AOl. 


The technological and economic requirements for the intro- 
duction of nuclear chemical-bound energy into the energy market 
have not been analyzed in detail yet. This report shows the metho- 
dics and first results of a market analysis. Based on a suitable 
concept, the results for the distinct market segments are split into 
technological and economic requirements. The possibility of realiza- 
tion are judged by the technical capability of the system and by the 
expected futural market mechanisms. Under the given assumptions, 
the first nuclear chemical-bound energy system could be realized by 
1995. Furthermore, this system could be enlarged to combined 
operation of three HTRs with 3,000 MWsub(th) each. 


16133 (Juel-Spez—2) Future electric power generation cost of 
large-scale power plants. Bohn, T.; Eich, P.; Hansen, U.; Jehle, B. 
pat sac sa non Juelich G.m.b.H. (Germany, FR). Pro- 
Rov gruppe Systemforschung und Technolo 
oh ay nae (In German). Dep. NTIS 


he Entwicklung). 
S Sales Only), PC 


ec aie evaluates the economics of electricity production 
in LWR- and fossile fired power stations for the first year of 
operation and for the whole operating lifetime. The results show that 
nuclear power offers coast advantages for base load as well as 
medium load operation. For the first year of service the advantage 
amounts to 2 to 5 Dpf/kWh according to year of introduction and 
inflation rate. According for the whole period of service the com- 
petitiveness of fossile fired power stations erode even further. This is 
caused by the effects of inflation, in particular on their most signifi- 
cant cost item, the fuel costs. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 16370 


16134 (77-CNA—300, pp 1-13) Electrical power in the Mari- 
times. Titus, G.L. (New Brunswick Electric Power Commission, 
Fredericton (Canada)). [nd]. 

From 17. Canadian Nuclear Association conference; Montre- 
al, Quebec, Canada (5 Jun 1977). 


Problems associated with the supply of electrical power to 
the Maritime provinces are outlined. Demand is predicted also. 
Cooperation is increasingly necessary for load sharing and raising 
capital. 


FUEL CYCLE 


16135 Thorium fuel cycle. Richard, C.L. (General Atomic Co., 
San Diego, CA). Combustion; 49: No. 12, 29-33(Jun 1978). 

The author briefly discusses the U.S. Administration's base 
strategy on fuel cycles for the nuclear power industry, and then 
emphasizes the vital role that thorium and uranium-233 must play in 
the new base strategy. The new strategy involves the thorium cycle 
because the uranium-233 bred from thorium is the ideal fuel for 
thermal spectrum reactors. The equilibrium condition for the new 
strategy is a symbiotic relationship between breeder reactors, which 
operate as fuel factories, and advanced converter reactors, using 
uranium-233 fuel. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 14990, 16303 


16136 (INIS-mf—4376, pp 115-125) Survey of the investigations 
concerning nuclear district heating in the Helsinki Metropolitan Area. 
Aho, M.; Hiidenpalo, H.; Seppae, M.; Tiainen, O.J.A. (Helsinki 
Electricity Works (Finland)); Nevanlinna, L.; Perander, R. (Imatran 
Voima Oy, Helsinki (Finland)). 1977. 

From Meeting on low temperature nuclear heat; Otaniemi, 
Finland (21 Aug 1977). 


The investigations concerning the economy and the basic 
technical solutions of nuclear district heating in the Helsinki Metro- 
politan Area, HMA, are done and a power plant company is founded 
to realize the plan. However there are difficulties in siting the plant. 
The coordination of the new power plants in the country has also 
caused postponement of the HMA project. According to the prog- 
noses for electricity in this country, there is no need for new nuclear 
power plants before the middle of the 1980's after the two units both 
at the Loviisa and Olkiluoto power plants. On the basis of studies 
concerning unit size it has been concluded that the electric output of 
the next nuclear power unit should be 1000 MW. However, the site 
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of the unit and the exact time of completing it are open. The 
possibility to locate the plant in the Helsinki Metropolitan Area is an 
important alternative. 


16137 (RISO-M—2101) Nuclear district heating prelimi- 
nary design concept. Hansen, K.; Kongsoe, H.E. (Risoe National 
Lab., Roskilde (Denmark)). Apr 1978. 18p. Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

A nuclear reactor for district heating is proposed, and a 
preliminary design concept is presented. Emphasis is laid on a design 
that is safe, simple and suitable for manufacture by Danish industry. 


NUCLEAR REACTOR TECHNOLOGY 


16138 (JAERI-M—7291) Reactor Engineering Division annual 
report. (April 1, 1976 - March 31, 1977). Hirota, J.; Asaoka, T.; 
Suzuki, T.; Mitani, H.; Akino, F. (eds.). (Japan Atomic Energy 
Research Inst., Tokyo). Sep 1977. 193p. Dep. NTIS (US Sales Only), 
PC A10/MF AOl. 

Research activities in the Division of Reactor Engineering in 
fiscal 1976 are described. Works of the division concern mainly the 
development of multi-purpose Very High Temperature Gas Cooled 
Reactor, fusion reactor engineering, and the development of Liquid 
Metal Fast Breeder Reactor in Power Reactor and Nuclear Fuel 
Development Corporation. Contents of the report are nuclear data 
and group constants, theoretical method and code development, 
integral experiment and analysis, shielding, heat transfer and fluid 
dynamics, reactor and nuclear instrumentation, dynamics analysis 
and control method development, fusion reactor technology, and 
activities of the Committee on Reactor Physics. 


THEORY AND CALCULATION 


16139 (EUR—5667(Pt.1), pp 524-535) Miniature fission cham- 
bers with regenerable deposit. Berger, F. (CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service d'Etudes 
des Reacteurs et de Mathematiques Appliquees); Guery, M. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service des Elements Combustibles et des Materiaux de Reacteurs a 
Gaz). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


An irradiation of miniature fission chambers (outer diameter 
1.5 mm) was carried out in Triton reactor. The behavior of the 
fission chambers and cables in neutron and ma fluxes was 
controlled, and the possibility of solving the problem of the fissile 
deposit combustion was studied using regenerable d its of **U 
and **°U in proportions selected in function of the irradiation 
location. 


16140 (EUR—5667(Pt.1), pp 591-598) Dosimetry methods for 
structural materials: nuclear heating. Boyd, A.W. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


Determinations of the absorbed dose rate have been made 
over the past 30 years to obtain the heating of structural materials 
and the radiation chemical yields in reactor coolants. For the former, 
in general, only the absorbed dose rate due to y-rays is required and 
uncertainties of up to 20-30% are acceptable. For the latter, the 
contributions of both y-rays and fast neutrons are usually important 
and uncertainties of less than 10% are developed for radiation 
chemists. After description of the three main experimental methods, 
calorimetry, ion chamber measurements and chemical dosimetry, the 
results are discussed and the absorbed dose rate is estimated from the 
power and geometry. 


16141 (IEA-TI—58) Discrete frequency identification using the 
HP 5451B Fourier analyser. Holland, L.; Barry, P. (Instituto de 
Energia Atomica, Sao Paulo (Brazil). Divisao de Engenharia Nucle- 
ar). Aug 1977. 34p. Dep. NTIS (US Sales Only), PC A03/MF AOl. 

The frequency analysis by the HP5451B discrete frequency 
Fourier analyser is studied. The advantages of cross correlation 
analysis to identify discrete frequencies in a background noise are 
discussed in conjuction with the elimination of aliasing and wrapar- 
ound error. Discrete frequency identification is illustrated by a series 
of graphs giving the results of analysing ‘electrical’ and ‘acoustical’ 
white noise and sinusoidal signals. 
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16142 (Juel—1477) Contribution analysing reactor physics ex- 

with the aid of spline-functions. Filges, D. (Kernforschung- 

e Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 

entwicklung; Technische Hochschule Aachen (Germany, F.R.)). 

ay 1977. 113p. (In German). Dep. NTIS (US Sales Only), PC A07/ 
AOl. 


Different procedures for approximation and interpolation by 
using natural splines are studied and their applicability in analysis 
and curve fitting in experiments on reactor physics are shown. Using 
the definition of the natural spline function and its representation by 
B-splines, solutions of data fitting by a Lagrange variational problem 

by least square approximation are derived. The numerical prob- 
lems arising from the solution of the linear systems of equations by 
fitting experimental data are well conditioned. The applications of 
fitting procedures are demonstrated. The analysis of dynamic transit 
reactivity measurements of simulated THTR pebbles in a critical 
facility are shown. The fissile content of the — can be deter- 
mined with minimum reproducibility. Calculations of photopeak 
parameters of Gamma-spectra and the evaluation of physical reactor 
parameters from noise measurements, e.g. of the prompt decay 
constant, give good results using the spline fitting methods. 


16143 (TUBIK—54) Extrapolation and approximation methods 
of time-discrete reactor dynamics. Storck, R. (Technische Univ. 
Berlin (Germany, F.R.). Inst. fuer Kerntechnik). Dec 1976. 61p. (In 
German). ZAED. 

Often, in describing dynamic processes in a nuclear reactor 
multidimensional effects of neutron diffusion and thermodynamical 
feedback must not be neglected. Besides the need for storage capac- 
ity of multidimensional numerical codes, the computing time for 
them will increase especially if complicated feedback models are 
used. For the solution of the diffusion equation the computing effort 
for a multi-group formulation may be limited by making available 
good starting values for the source iteration. As to the evaluation of 
starting values (extrapolation) three methods are studied on a onedi- 
mensional model. An independent method, derived from the volume 
integration of the group equation, yields sufficient results at low 
effort, approximating computations with this method being possible. 


16144 (TUBIK—S7) Three-dimensional unsteady turbulent heat 
transfer for parallel flow through rod bundles with space and time- 
dependent heat source density. Bonakdarzadeh, S. (Technische Univ. 
Berlin (Germany, F.R.). Inst. fuer Kerntechnik). 16 Aug 1976. 159p. 
(In German). Available from Library, Technische Univ., Berlin, 
Germany. 

Thesis. 

The unsteady, three-dimensional temperature field in infinite- 
ly extended fuel rod arrays of equilateral triangular and square 
arrangement is investigated under condition of hydrodynamically 
fully-developed, turbulent, in-line flow. The numerical analysis con- 
centrates on the effects of an exponentially increasing heat source 
density on the temperature distribution. The thermal effects of the 
fuel rod (fuel, gap, clad) including the temperature dependence of 
the rod properties are considered. Numerical results for the steady 
and transient temperature field as well as heat transfer are reported 
and compared with experimental data and results from previous 
analyses. The present analysis exhibits that assuming a space and 
time-independent heat transfer coefficient during a non-boiling over- 
power transient, as applied in certain present reactor safety analyses, 
results in an overestimation of the actually occuring temperatures. 


16145 (N—78-20490) Problems of atomic reactor-lasers. Gud- 
zenko, L.I.; Yakovlienko, S.I. Translated from Tr. Fiz. Inst., Akad. 
Nauk SSSR; 90: 99-123(1966). 42p. (NASA-TM—75145). NTIS PC 
A03/MF AOI. 

The preliminary directions to be pursued in correcting and 
implementing basic atomic reactor-laser concepts are outlined. The 
po measures to be followed in implementing such systems are 

iscussed. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 16219, 16220, 16268, 16269, 
16270, 16693, 16695, 16696 


16146 Materials for pressure vessels and the strength. Shibata, T. 
(Kyoto Univ. (Japan). Faculty of Engineering). pp 1-38 of Genshir- 
yoku hatsuden ni okeru anzenjo no shomondai, dai 1 bunsatsu. 
Osaka, Japan; Genshiryoku Joho Senta (1976). (In Japanese) 

The viewpoint about safety engineering in design, the selec- 
tion of materials and the effect of environment on materials are 
studied, taking pressure vessels as the example. The pressure vessels 
are defined in the enforcement ordinance of the labor safety and 
hygiene law, and prescribed in the high pressure gas control law and 
others. The stress of cylindrical and spherical vessels due to internal 
or external pressure and the stress concentration at flanges and 
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nozzle portions are explained. The structural materials for pressure 
vessels are different according to gas or liquid contained, tempera- 
ture and pressure. In case of the pressure vessels for nuclear reactors, 
the change of material properties due to neutron irradiation must be 
considered especially. Usually low alloy steels such as A 302B or A 
533B lined with austenitic stainless steel by build-up welding are 
used. The effect of neutron irradiation is monitored with surveillance 
test pieces. The inspection of pressure vessels is carried out during 
the manufacture and in service. The pressure boundary for reactor 
coolant must be designed so as to endure the leak test and hydrostat- 
ic pressure test carried out during the life term of nuclear power 
generation plants. The statistics on the damage of pressure vessels in 
USA and UK are given. 


16147 (AECL—5316) Ultrasonic leak detection. Murphy, R.V. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Jan 1977. 15p. Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

A scanning ultrasonic microphone was used to detect the 
presence and locate the sources of hydraulic noises in piping systems 
in a reactor environment. The intensity changes of the noises corre- 
spond to changes of flow conditions within the system caused by 
throttled valves, flow rate changes, and leaks. 


16148 (AECL—6095) Steam generator tube failures: experience 
with water-cooled nuclear power reactors during 1976. Tatone, O.S.; 
Pathania, R.S. (Atomic Energy of Canada Ltd., Chalk River, Ontar- 
io. Chalk River Nuclear Labs.). Feb 1978. 37p. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

A survey was conducted of experience with steam generator 
tubes at nuclear power stations during 1976. Failures were reported 
at 25 out of 68 water-cooled reactors. The causes of these failures 
and the repair and inspection procedures designed to cope with them 
are summarized. Examination of the data indicates that corrosion 
was the major cause of steam generator tube failures. Improvements 
are needed in steam generator design, condenser integrity and sec- 
ondary water chemistry control. 


16149 (COO—2976-1) Minimum Leakage Condenser Test Pro- 
gram. (Westinghouse Electric Corp., Lester, PA (USA). Steam Tur- 
bine Div.). May 1978. Contract EY-76-C-02-2976. 88p. Dep. NTIS, 
PC A0S/MF AOI. 

This report presents the results and analysis of tests per- 
formed on four critical areas of large surface condensers: the tubes, 
tubesheets, tube/tubesheet joints and the water chambers. Significant 
changes in operation, service duty and the reliability considerations 
require that certain existing design criteria be verified and that 
improved design features be developed. The four critical areas were 
treated analytically and experimentally. The ANSYS finite element 
computer program was the basic analytical method and strain gages 
were used for obtaining experimental data. The results of test and 
analytical data are compared and recommendations made regarding 
potential improvement in condenser design features and analytical 
techniques. 


16150 (FEI—756) Heat transfer crisis in even-heated tubes 
during steam-water mixture forced motion with high velocities. Remi- 
zov, O.V.; Podgornyi, K.K. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeti- 
cheskij Inst.). 1977. 12p. (In Russian). Dep. NTIS (US Sales Only), 
PC A02/MF AOl1. 

Results of experimental investigation of heat transfer crisis at 
forced steam water mixture motion in round tubes with heat flux 
uniform distribution along the length are given. The experiments 
were carried out at pressures of 100, 120, 140, 160, 180, 200 Atm and 
mass velocities of 1500-5000 kg/m? s. Heated section length is 2.0 
and 3.0m. Inner diameter of tubes is 10 mm. Heat transfer coeffi- 
cients of after crisis zone in the investigated range of operating 
condition parameters change are given. It has been found, that vapor 
content value, at which heat transfer crisis takes place, depends on 
specific heat flow at mass velocities of 2000 kg/m’s and more at all 
the investigated pressures while at mass velocities less than 2000 kg/ 
m?s there is an operating condition parameters area, where vapor 
content does not depend on specific heat flow. A table of critical 
vapor content values depending on a specific heat flow in the 
investigated area of operating condition parameters change are 
given. 


16151 (GRS—3) Statically exact, rotationally symmetric finite 
shell element taking into account the two-dimensional stress state. 
Oesterle, B. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), 
Koeln (Germany, F.R.)). Nov 1977. 75p. (In German). Dep. NTIS 
(US Sales Only), PC A04/MF AOI. 

Structure mechanic calculations which are based on the 
method of finite elements, lead to an approximative solution of the 
problem of interest in nearly all cases. Nevertheless, some few 
elements deliver exact static solutions, e.g. the bar and the beam 
element including bending, shearing and twisting theory, since the 
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assumed displacements are identical with the solution of the differen- 
tial equation of the static problem. This paper introduces another 
finite element, which is based on the theory of thin shells and yields 
exact static and very accurate dynamic results. 


16152 (KFK—2616) Elastic structural elements for nuclear reac- 
tors. A critical review. Povolo, F. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.)). Mar 1978. 44p. Dep. NTIS (US Sales Only), 
PC A04/MF AOl1. 

The in-pile stress-relaxation behaviour of materials usually 
employed for the elastic structural elements, in nuclear reactors, is 
critically reviewed and the results are compared with those obtained 
in commercial zirconium alloys irradiated under similar conditions. 
Finally, it is shown that, under certain conditions, some zirconium 
alloys may be used as an alternative material for these structural 
elements. 


16153 (N—78-20370) Unified concepts of constitutive modelling 
and numerical solution methods for concrete creep problems. Argyris, 
J.H.; Pister, K.S.; Szimmat, J.; William, K.J. (Stuttgart Univ. (TH) 
(Germany, F.R.). Inst. fuer Statik und Dynamik der Luft- und 
Raumfahrtkonstruktionen). 1976. Contract BMFT-SBB4. 73p. 
(ISD—185). NTIS PC A04/MF AO1. 

An internal variable model was developed for concrete creep 
with the following features: creep strain is a linear functional of 
stress history; application or removal of stress produces instanta- 
neous elastic response; upon removal of stress, creep deformations 
partially recover, approaching in the limit an irrecoverable part. The 
mechanism of each creep component is affected by temperature, 
humidity, and loading age. The internal state variables were derived 
from concrete creep data with loading ages ranging from 7 to 4560 
days and temperatures from 20 to 95 C. Several aging models were 
examined for which the parameters were determined via least square 
optimization. A root mean square criterion was used to assess the 
approximation. A step by step algorithm was developed for incre- 
mental solution of the time-dependent creep process, noting that the 
governing equation of evolution lends itself to an economic comput- 
er solution without storing previous results. The one-dimensional 
constitutive statements were extended to multiaxial conditions and 
subsequently projected from the local level onto the structural level 
via finite elements (incremental initial load method). The creep 
behavior of a prestressed concrete reactor vessel was examined for a 
loading history which includes hygrothermal effects due to drying 
and heating as well as prestress and cycling pressure. 


16154 (NITAR-P—25(319)) Methods for mechanical testing of 
Materials under irradiation. 3. Investigation of material resistance to 
cyclic elastic-plastic strains and fracture. Aver’ yanov, P.G.; Kiselevs- 
kii, V.N.; Losev, N.P.; Rogozyanov, A.Ya.; Samsonov, B.V.; Skrip- 
Mik, Yu.D.; Tret’'yakov, K.A. (Nauchno-Issledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1977. 24p. (In Rus- 
sian). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Described are, first, the method of investigation of the resis- 
tance of structural materials to a cyclic elastoplastic deformation and 
failure at elevated temperatures when irradiated in a reactor and, 
second, the “Neutron-5” plant which implements the principles of 
the developed method. The method necessitates the loading of a 
specimen by a torque which varies according to a triangular or a 
trapezoidal schedule. The cycles can be either symmetric or have 
any value of the coefficient of asymmetry. The “Neutron-5” plant 
has been tested in the hole of the SM-2 reactor (flux of fast neutrons 
of 8x10? neutrons/cm’, and that of thermal neutrons, of 1x10** 
neutrons/cm?xs. Presented are some of the results of tests at 650 deg 
C of OKh16N15M3B steel specimens for small-cycle fatigue carried 
out with the aid of the “Neutron-5” plant. 


16155 (PB—278577) A regression approach for Zircaloy-2 in- 
reactor creep constitutive equations. Liu, Y.Y.; Bement, A.L. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Energy Lab.). Dec 1977. 
140p. (MIT/EL—77/012). NTIS PC A07/MF AO1. 

Typical data analysis procedures used in developing current 
phenomenological in-reactor creep equation for Zircaloy cladding 
materials are examined. It is found that the data normalization 
assumptions and the curve fitting techniques generally adopted in 
these procedures can make the prediction of creep strain rate highly 
questionable. Multiple regression analysis performed on a set of 
carefully selected Zircaloy-2 in-reactor creep data on the basis of 
comparable as-fabricated metallurgical conditions indicates that 
models of the form creep strain rate = A(sigma to the n power)(phi 
to the m power) exp(-Q/RT) can give significant conditions for the 
data. Both regression statistics and residual plots have provided 
strong evidences for the significance of the regression equations. 


16156 Constitutive relations for nuclear reactor core materials. 
Zaverl, F. Jr; Lee, D. (GE Corp Res and Dev, Metall Lab, 
Schenectady, NY). J. Nucl. Mater.; 75: No. 1, 14-19(Jul 1978). 

A strain rate dependent constitutive equation is proposed 
which is capable of describing inelastic deformation behavior of 
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anisotro’ 7 metals, such as Zircaloys, under complex loading condi- 
tions. The equations describe history dependent inelastic deforma- 

tion behavior under three-dimensional stress states in the presence of 
fast neutron flux. The model is demonstrated by examining the 
analytical results obtained for a segment of tubing undergoing differ- 
ent loading histories. 21 refs. 


16157 Nuclear-reactor steam-generator shut-off valve. Schabert, 
H.P.; Laurer, E. (to Kraftwerk Union AG). US Patent 4,096,881. 27 
Jun 1978. Priority date 26 Sep 1974, German, Federal Republic of 
(F.R. Germany). 6p. 

In a nuclear reactor installation a live-steam line leading from 
each steam generator through the containment is equipped with a 
fast-acting valve. If the pressure in the generator rises the valve 
operates as a safety valve and releases up to one-half of the aperture 
cross section of the valve, so that there is no danger of damage to 
the steam generators. According to the invention, the valve is 
operated for this purpose by two pistons by means of steam. The 
invention is of interest particularly for light-water reactors, e.g., 
pressurized-water reactors. 


16158 Instrumentation assembly for nuclear reactor. Neissel, 
J.P.; Hendon, H.H.; Terhune, J.H. (to General Electric Co.). US 
Patent 4,097,330. 27 Jun 1978. Filed date 10 Jan 1977. 10p. 

In a moderated nuclear reactor core, an in-core neutron 
detector assembly with means for fixing the location of the detectors 
and for displacing the moderator in the vicinity of the detectors to 
thereby flatten and reduce the thermal neutron flux to which the 
neutron detectors are exposed is descri 


16159 Influence of changes of material properties on the operat- 
ing conditions of welded reactor pressure components. Bazant, E.; 
Marci, G.; Kautz, H.R.; Class, I. (Babcock - Brown Boveri Reaktor 
G.m.b.H., Mannheim (Germany, F.R.)). pp 429-436 of Reliability 
problems of reactor pressure components. Vol. 1. Vienna; Interna- 
tional Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The factors which may influence o oo conditions of 
reactor pressure components in respect of probable changes in 
properties of structural materials can be characterized by: material 
toughness, loading rate, temperature, enveloping medium, compo- 
nents quality and components thickness, water chemistry and neu- 
tron irradiation. The paper pays special attention to the fracture 
toughness values of materials used, and discusses the significance of 
some requirements as stated in US 10 CFR 50. This discussion is 
referred to the information provided by reactor vessel surveillance 
programmes. The conclusion drawn is that if cracks are detected in 
components during operation, the major criterion should be the 
critical crack size and/or the fracture toughness against crack insta- 
bility Ksub(IC). 


16160 Defect analysis program applied to nuclear plant pressure 
component experience data. Crellin, G.L.; Herrmann, C.R.; Jacobs, 
I.M.; Smith, A.M. (General Electric Co., Sunnyvale, Calif. (USA). 
Fast Breeder Reactor Dept.). pp 33-43 of Reliability problems of 
reactor pressure components. Vol. 1. Vienna; International Atomic 
Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

As a part of the US Breeder Reactor Safety Programme, 
studies are being conducted to determine the lessons which should 
be learned from the operation of current nuclear power plant sys- 
tems. The focus of these studies is the application of defect flow 
analysis technique to the considerable experience data base for light 
water reactors. This paper applies the principles of defect flow 
analysis to experience data accumulated on valves and valve opera- 
tors used on Emergency Core Cooling Systems for light water 
reactors. In defect flow analysis, discovered defects are analysed and 
classified in several dimensions using carefully selected "forced 
choice” responses. These dimensions help to discover how the 
defects originally entered into the system, how they escaped discov- 
ery, how they were finally discovered, the corrective action taken as 
a result of the discovery, and the effectiveness of that action. One 
important dimension is a classification as to the tendencies of defects 
to repeat themselves, referred to as systematic defects. This paper 
deals with the difficulties in discovering defects that have systematic 
tendencies and the appropriateness of the corrective action taken 
once a systematic defect is discovered in operating plants. The 
overall objective is to utilize the operating experience on existing 
reactors to form a basis for "lessons learned” applications on future 
nuclear power plant systems. The study demonstrates that a well- 
structured Defect Flow Analysis using readily available failure re- 
ports can provide guidance in establishing the necessary attributes of 
a successful Defect Management Program for pressure components. 
It is observed that a large portion of valve problems could be 
removed before the plant reaches operational phases. Also, these 
defect problems tend to be defined into the plant through design or 
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ures and thus have a potential to recur, or even occur in 
multiples, if their basic systematic nature is not recognized. 


16161 Modelling the t nature of structural reliabil- 
ity. Crellin, G.L.; Ingram, G.E. (General Electric Co., Sunnyvale, 
Calif. (USA). Fast Breeder Reactor Dept.). PP 139-147 of Reliability 
problems of reactor pressure components. Vol. 1. Vienna; Interna- 
tional Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

This paper applies the principles of structural reliability 
“stress-strength’ theory to obtain a time-dependent reliability. Con- 
stant and time-dependent failure rates may then be derived. These 
rates are obtained in the absence of any direct time-related phenom- 
ena and are the result only of interpreting the load distribution as 
being on the maximum load to be encountered. The failure rates are 
shown to be a function of the capability. As a result, whether a 
failure rate is constant, or time dependent, is determined by how 
time influences the capability. As the failure rate is a function of the 
capability, distributions on failure rate may be obtained through 
functional transforms of distributions describing the uncertainty 
about the capability. This has potential utility in the establishment of 
a priori distributions for Bayesian analyses. Establishment of readily 
acceptable “priors” is of particular interest to the nuclear industry 
where failure rates are frequently thought to be much smaller than 
can be demonstrated by empirical failure data. It is also of impor- 
tance for structural systems where confidence in structural reliability 
cannot be obtained by system level tests. 


16162 Fracture characterization of steels and implications for the 
reliability of nuclear pressure components. Loss, F.J.; Steele, L.E. 
(Naval Research Lab., Washington, D.C. (USA)). pp 461-482 of 
Reliability problems of reactor pressure components. Vol. 1. Vienna; 
International Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

Paralleling the growth of nuclear power in the United States 
of America has been a series of developments advancing the technol- 
ogy of fracture toughness characterization for the steels that are used 
to construct nuclear components. In the earliest days of nuclear 
power, a semi-quantitative approach based on the brittle-ductile 
transition temperature concept was used. This soon gave way to 
more quantitative procedures for materials selection and character- 
ization, known as linear elastic fracture mechanics. A combination of 
the two approaches to fracture toughness evaluation has resulted in 
the development of the Ksub(IR) curve in the ASME Code and with 
it an improved approach to assurance of integrity in nuclear reactor 
pressure components (especially the primary pressure vessel), which 
is currently being applied. Advances in the ASME Code Section XI 
add confidence through rules to assess flaw size and flaw growth, 
and to apply newer procedures for analysis of the consequences of 
flaws identified in nuclear structures. This paper reviews the history 
of the development of fracture toughness characterization in steels of 
primary pressure systems for USA reactors and indicates the merits, 
the weaknesses, and the priorities of future advances in this technol- 
ogy which is so critical to safety assurance in nuclear systems. 
Recent developments in elastic-plastic fracture mechanics are re- 
viewed, indicating directions being taken in the USA and as a 
— of anticipated advances in the state-of-the-art for the 
uture. 


16163 Purification of exhaust air and off-gas in nuclear power 
stations, Wilhelm, J.G. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Lab. fuer Aerosolphysik und Filtertech- 
nik). Wiss. Umwelt ISU; No. 1, 25-33(1978). (In German). 

From Power stations: aims of environmental protection and 
their realisation; Aachen, Germany, F.R. (27 - 28 Sep 1977). 

The sources of radioactivity present in nuclear power sta- 
tions, the significance of the fission products for the environmental 
impact of nuclear power stations, and the pathway of the airborne 
radioactivity will be treated briefly. The devices for the removal of 
radioactivity from the exhaust air and from off-gas are discussed and 
their function is explained. The HEPA-filters for the removal of 
aerosols, the sorption filters for the removal of gaseous radioiodine, 
and the fission gas holdup beds with activated charcoal for decreas- 
ing the discharge of radioactive isotopes of the noble gases xenon 
and krypton will be treated in detail. The degree of penetration of 
these devices will be given. The factors reducing the removal 
efficiency will be mentioned. 


16164 Flow tolerance evaluation of heat affected zones. Marston, 
T.U.; Server, W.L. (Electric Power Research Inst., Palo Alto, CA). 
Am. Soc. Mech. Eng., [Pap.]; No. 78-Mat-14, 1-7(1978). 

The mechanical properties of weld heat-affected zones 
(HAZ's) associated with the heavy section, nuclear quality weld- 
ments are evaluated and found to be superior to those of the parent 
base material. The nil ductility transition temperature, Charpy 
impact and static and dynamic fracture toughness properties of a 
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HAZ associated with a submerged arc weld and one associated with 
a manual metal arc weld are directly compared with those of the 
parent base material. It is concluded that the stigma normally 
associated with HAZ is not justified for this grade and quality of 
material and weld procedure. 


16165 Analysis of crack arrest in reactor pressure vessels. Hoag- 
land, R.G.; Gahlen, P.C.; Rosenfield, A.R.; Hahn, G.T. (Battelle 
Columbus Lab., OH). Am. Soc. Mech. Eng., [Pap.]; No. 78-Mat-16, 1- 
11(1978). 

Fracture mechanics analyses for assessing whether and where 
a fast fracture will arrest in a nuclear pressure vessel and other 
structures are examined. The consequences of energy conservation 
and dynamic effects associated with rapid propagation are discussed. 
Two methods, a static approximation and an energy approximation, 
for deriving conservative predictions from conventional static linear 
elastic fracture mechanics analyses are described. This paper reviews 
methods for characterizing the crack arrest toughness and recent 
measurements performed on a heat of A533B steel which show that 
the arrest toughness values fall considerably above the KIR-curve. 
Dynamic analyses of run arrest events in a thermally shocked model 
cylinder tested at the Oak Ridge National Laboratory are compared 
with the static and energy approximations and an experiment. 16 
refs. 


16166 Effects of irradiation on a508 class 2 and 3 forging grade 
steels. Yanichko, S.E.; Mager, T.R. (Westinghouse Electric Corp., 
Pittsburgh, PA). Am. Soc. Mech. Eng., [Pap.]; No. 78-Mat-21, 1- 
11(1978). 

Almost all commercial reactor pressure vessels in service 
today or under construction have been fabricated from A302B and 
A533B Class 1 plate or A508 Class 2 and 3 forgings. Many of these 
reactor pressure vessels were constructed before the detrimental 
effects of copper content were known, thus the copper content of 
these vessels was not controlled to low levels as they are today. 
Historically, because of the melting and fabrication processes, plate 
and weldment material contained a higher copper content as a 
residual element than forgings. Therefore, the major emphasis has 
been directed toward studying the effects of radiation on plate 
material (A302B and A533B Class 1) and as-deposited weld metal. 
To supplement the data on plate and weldment material, radiation 
data on forgings from surveillance speciments fabricated from A508 
Class 2 and Class 3 materials exposed to neutron irradiation are 
presented. Tensile and Charpy V-notch impact energy data for the 
A508 Class 2 and 3 forging grade steels are indicative of material 
which is not highly sensitive to radiation. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 15304, 16647 


16167 (AECL—5304) Irradiation behaviour of U-Si-Al with pe- 
ripheral voidage. Fehrenbach, P.J.; Feraday, M.A.; Cotnam, K.D.; 
Morel, P.A. (Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Dec 1977. 35p. Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

Peripheral voidage in the form of longitudinal slots on the 
surface of the fuel is effective in accommodating the irradiation 
induced swelling of U-Si-Al rods clad in cold-worked Zr-2.5 wt% 
Nb. Diametral increases in elements operated at steady powers 
between 50 and 80 kW/m to a burnup of 240 MW.h/kg U were less 
than 1.25%. Similar to UsSi elements, lower sheath strength or 
higher temperatures resulted in greater diametral increases. An oxide 
or graphite interlayer between the fuel and sheath was shown to be 
effective in preventing the development of a fuel/sheath bond. The 
ability of U-Si-Al elements to successfully survive a power increase 
from 35 to 70 kW/m after appreciable burnup at the lower power 
has also been demonstrated. 


16168 (CDAP-TR—78-041) Axisym finite element code: modifi- 
cations for pellet-cladding mechanical interaction analysis. Engelman, 
G.P. (Idaho National Engineering Lab., Idaho Falls (USA)). Oct 
1978. Contract EY-76-C-07-1570. 88p. Dep. NTIS, PC A05/MF 
AOl. 

Local strain concentrations in nuclear fuel rods are known to 
be potential sites for failure initiation. Assessment of such strain 
concentrations requires a two-dimensional analysis of stress and 
strain in both the fuel and the cladding during pellet-cladding 
mechanical interaction. To provide such a capability in the FRAP 
(Fuel Rod Analysis Program) codes, the AXISYM code (a small 
finite element program developed at the Idaho National Engineering 
Laboratory) was modified to perform a detailed fuel rod deforma- 
tion analysis. This report describes the modifications which were 
made to the AXISYM code to adapt it for fuel rod analysis and 
presents comparisons made between the two-dimensional AXISYM 
code and the FRACAS-II code. FRACAS-II is the one-dimensional 
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(generalized plane strain) fuel rod mechanical deformation subcode 
used in the FRAP codes. Predictions of these two codes should be 
comparable away from the fuel pellet free ends if the state of 
deformation at the pellet midplane is near that of generalized plane 
strain. The excellent agreement obtained in these comparisons 
checks both the correctness of the AXISYM code modifications as 
well as the validity of the assumption of generalized plane strain 
upon which the FRACAS-II subcode is based. 


16169 (JAERI-M—7278) FREG-3: a computer program to pre- 
dict the fuel-to-cladding heat transfer coefficient in accordance with 
fuel-rod irradiation history. Calculation procedure and models. Har- 
ayama, Y.; Izumi, F. (Japan Atomic Energy Research Inst., Tokyo). 
Sep 1977. 60p. (In Japanese). Dep. NTIS (US Sales Only), PC A04/ 
MF AO. 

FREG-3 predicts the temperature distribution in a fuel rod 
and the stored energy based on the distribution. The temperature 
distribution is calculated in accordance with fuel-rod irradiation 
history under normal operating conditions. An important factor in 
obtaining the temperature distribution is the gap heat transfer coeffi- 
cient between pellet outer surface and cladding inner surface. To 
obtain the proper coefficient, the program incorporates submodels 
and correlations. Purpose of the program is to evaluate stored 
energy in the fuel rod preceding the initiation of the LOCA. The 
estimated stored energy is a significant key parameter in safety 
evaluation of the fuel rod. The program can also be used as the best 
estimate code, if calculation models or correlations are appropriately 
chosen. The calculation procedure and the models used are de- 
scribed. 


16170 (JAERI-M—7289) Grain size, pore size and pore distribu- 
tion measurement of UO, pellet by utilizing a image analyzing instru- 
ment (QTM). Yanagisawa, K. (Japan Atomic Energy Research Inst., 
Tokyo). Sep 1977. 40p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

This report describes the experiences from the use of QUAN- 
TIMET image analyzing instrument (QTM) together with some 
results from the densification experiments. It was demonstrated that 
the grain size measurement by QTM for standard specimen was very 
accurate, and the method was applied for the grain size determina- 
tion of the UO. from the densification experiment. The technical 
problems in the determinations of pore size and pore distribution 
were discussed and the methods to treat the problems were pro- 
posed. The pore distribution obtained by this method is demonstrat- 
ed. 


16171 (JAERI-M—7349) Irradiation-induced creep of Zircaloy-2 
cladding. Yanagisawa, K. (Japan Atomic Energy Research Inst., 
Tokyo). Oct 1977. 28p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

The creep deformation of zircaloy-2 cladding after irradiation 
was measured and compared with calculated one. Visual inspection 
of the cladding was also carried out. The ATR type cladding was 
irradiated up to 1,720 MWd/t (on average) in OWL-1 loop if JMTR. 
The results are: (1) The average value of clad bowing was 0.33 mm 
in total length 800 mm. (2) The measured and the calculated creep 
deformation were 17 jm and 25 um respectively. 


16172 Internal fuel pin oxidizer. Andrews, M.G. (to Combus- 
tion Engineering, Inc.). US Patent 4,100,020. 11 Jul 1978. Filed date 
22 Oct 1976. 4p. 

A nuclear fuel pin has positioned within it material which will 
decompose to release an oxidizing agent which will react with the 
cladding of the pin and form a protective oxide film on the internal 
surface of the cladding. 


16173 Method of joining nuclear fuel rod end caps and nuclear 
fuel rod cladding tubes. Bezold, H. (to Kraftwerk Union AG). US 
Patent 4,097,712. 27 Jun 1978. Priority date 7 Nov 1975, German, 
Federal Republic of (F.R. Germany). 4p. 

A method of joining fuel rod end caps and cladding tubes by 
resistance pressure welding within a welding chamber is described. 
A welding device is brought into engagement with an end portion of 
a rigidly mounted cladding tube. An opening chuck as well as a 
divided welding electrode, both of which are mounted at one side of 
the welding chamber, are shifted along a predetermined length of 
the cladding tube end portion. The chuck and the divided welding 
electrode are brought into contact with the cladding tube end 

rtion. Another welding electrode carrying an end cap is thrust 
into the — chamber from the other side thereof so that the end 
cap is fed to the open end of the cladding tube end portion. The 
welding chamber is sealed by sealing members sealingly engaging 
the cladding tube end portion and the other welding electrode and 
then the interior of the welding chamber is evacuated and filled with 
protective gas. The end cap is pressed onto the open end of the 
cladding tube end portion. A welding current is passed through the 
welding electrodes so as to weld the end cap to the end of the 
cladding tube end portion. 
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16174 Instrumented fuel assembly. Bhutiani, R.; Ramamurthy, 
H. (Bhabha Atomic Research Centre, Bombay (India). Reactor 
Engineering Div.). pp 35-49 »* Symposium on nuclear reactor instru- 

mentation. Vol. 1. Sect. 1. ..eactor instrumentation. Bombay; De- 
partment of Atomic Energy (19%). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The need for in-core instrumentation in fuel assemblies for 
power reactor control and safety, is stressed. Transducers which can 
be used for measurement of flux, fission gas pressure, and fuel rod 
extension measurements are described. Development efforts required 
are mentioned. 


CONTROL SYSTEMS 


16175 (AECL—S5916) Digital computer control on Canadian nu- 
clear power plants -experience to date and the future outlook. Pearson, 
A. (Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk 
River Nuclear Labs.). Oct 1977. 18p. (CONF-770618—6). Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

From World electrotechnical congress; Moscow, USSR (21 
Jun 1977). 

This paper discusses the performance of the digital computer 
control system at Pickering through the years 1973 to 1976. This 
evaluation is based on a study of the Pickering Generating Station 
operating records. The paper goes on to explore future computer 
architectures and the advantages that could accrue from a distribut- 
ed system approach. Also outlined are the steps being taken to 
develop these ideas further in the context of two River 
projects - REDNET, an advanced data acquisition system being 
installed to process information from engineering experiments in 
NRX and NRU reactors, and CRIP, a prototype communications 
network using cable television technology. 


16176 (AECL—6077) Two-phase control absorber development 
program: first results from out-reactor static tests. Moeck, E.O.; 
Lepp, R.M.; Frketich, G. (Atomic Energy of Canada Ltd., 

River, Ontario. Chalk River Nuclear Labs.). Dec 1977. 63p. Dep. 
NTIS (US Sales Only), PC AOS/MF AO1. 

The two-phase control absorber consists basically of a U-tube, 
installed in the core of a reactor, through which a a flow of 
a mixture of borated water and oxygen is passed. An experimental 
program is underway at CRNL to investigate the reactivity worth, 
dynamic response, and noise characteristics of the device. The test 
facility described was an out-of-pile U-tube made of lucite. Perturba- 
tions in mixture density propagate through the U-tube at up to twice 
the average liquid velocity. Moreover, at low qualities, void pertur- 
bations propagate faster even than the average gas velocity. Because 
of the unexpectedly high void-propagation velocity, the two-phase 
control absorber can be a much ‘faster’ device by about a factor of 
two) than originally anticipated. 


16177 (ZfK—339) Process analysis and optimal control. 
Baldeweg, F. (Zentralinstitut fuer Kernforschung, Rossendorf bei 
Dresden (German Democratic Republic)). Aug 1977. 78p. (In 
German). Dep. NTIS (US Sales Only), PC A05/MF A0O1. 

The presented publication should be considered to be an 
introduction into some problems of process analysis and i 
control with respect to complex systems. An essential aspect of the 
work is to present this matter with the view of using microcom- 
puters. The publication contains chapters on some mathematical and 
theoretical terms, real time regime, process analysis, optimal control, 
and control of complex systems. 


16178 Multivariable control system identification pseudor- 
andom test inputs. Tzafestas, S.G. (Univ. of Patras, Greece). Autom. 
Control, Theory Appl.; 5: No. 3, 58-65(Sep 1977). 

The utilization of pseudorandom binary sequences (PRBS) for 
control system identification is presently a well established tech- 
nique. Usually, the system is represented by its weighting function 
model, either in continuous or in discrete time form. The authors 
consider multi-input and multi-output state-space and weighting 
function models in both continuous and discrete time. Procedures 
are given for estimating the state space and weighting matrices and 
their relationships are established. Results embrace the class of linear 
lumped-parameter systems and involve most of the previous ones as 
special cases. Concerning the input pseudorandom sequences, both 
the phase separation scheme and the Hadamard transformation 
scheme are employed. The results are used on multivariable nuclear 
reactor models with coupled cores. 12 refs. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 16011, 17073 
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16179 Estimated radiological effects of the normal discharge of 
radioactivity from nuclear power plants in the Netherlands with a total 
capacity of 3500 MWe. van der Lugt, G.; Wijker, H.; Kema, N.V. pp 
925-928 of Proceedings of the 4. International congress of the 
International Radiation Protection Association. Vol. 3. Fontenay- 
aux-Roses, France; Association Internationale de Protection contre 
les Rayonnements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

In the Netherlands discussions are going on about the installa- 
tion of three nuclear power plants, leading with the two existing 
plants to a total capacity of 3500 MWe. To have an impression of the 
radiological impact of this program, calculations were carried out 
—— the population doses due to the discharge of radioactiv- 
ity from the plants during normal operation. The discharge via the 
ventilation stack gives doses due to noble gases, halogens and 
particulate material. The population dose due to the halogens in the 

rass-milk-man chain is estimated using the real distribution of grass- 
and around the reactor sites. It could be concluded that the popula- 
tion dose due to the contamination of crops and fruit is negligeable. 
A conservative estimation is made for the dose due to the discharge 
of tritium. The population dose due to the discharge in the cooling 
water is calculated using the following pathways: drinking water; 
consumption of fish; consumption of meat from animals fed with fish 
products. The individual doses caused by the normal discharge of a 
1000 MWe plant appeared to be very low, mostly below 1 mrem/ 
year. The population dose is in the order of some tens manrems. The 
total dose of the 5 nuclear power plants to the dutch population is 
not more than 70 manrem. Using a linear dose-effect relationship the 
health effects to the population are estimated and compared with the 
normal frequency. 


SITING 


16180 (CNEN-RT/PROT—77-16) Methodology for the analysis 
on a national scale of environmental parameters. Boeri, G.; Carac- 
ciolo, R.; Fiorenza, R.; Giordano, A. (Comitato Nazionale per 
l’Energia Nucleare, Rome (Italy)). 1977. 25p. (In Italian). Dep. NTIS 
(US Sales Only), PC A04/MF AO1. 

It is here described a methodology for the research over the 
Italian territory of areas suitable for the siting of nuclear power 
plants. This methodology is designed for the analysis of a wide 
territory and it makes use of all the parameters available with a 
continuous character all over Italy (i.e. demographical and hydro- 

raphical data); the consideration of the missing parameters is de- 
erred at the moment of the study on the areas resulting from the 
first review. The authors underline the usefulness of a territorial 
“data-bank”’, both for sorting out siting zones for nuclear power 
plants and for more genetic environmental and sanitary evaluations. 
In this report are also presented thematic charts, deriving from the 
elaboration of some parameters. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 15369 


16181 (Juel—1485) Application-oriented concept for calculating 
environmental impacts through exhaust air emissions from nuclear 
facilities for sites in the Federal Republic of Germany. Brenk, H.D. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Zentra- 
labteilung Strahlenschutz; Technische Hochschule Aachen (Ger- 
many, F.R.)). Feb 1978. 225p. (In German). Dep. NTIS (US Sales 
Only), PC All/MF AOl. 

Thesis. 

For the purposes of this study, the ecological area affected in 
connection with the radiation exposure of man has been subdivided 
into a number of major sub-areas (dispersion in air, migration in soil 
and in vegetation as well as transfer into the food chain, activity 
distribution in the human organism), enabling an independent analy- 
sis, and a relatively synoptic description of the individual sub-areas 
by means of specific transfer functions. This method permits a 
largely independent approach to the great variety of individual 
problems, and a successive adaption to the respective state of scien- 
tific knowledge. 


16182 (KFK—2500, pp 132-153) Determination of the radioio- 
dine species in the exhaust air of nuclear facilities. Birke, G.; Deuber, 
H. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Lab. fuer Aerosolphysik und Filtertechnik). Dec 1977. (In German). 

In Eleventh semiannual report/first half of 1977. 

In the stack exhaust air of the nuclear power stations the 
portion of inorganic **'I was, apart from 2 sampling periods, less 
than 50%. In the stack exhaust air of the research reactor the 
inorganic ‘*'I prevailed. The removal efficiency of the I: sorption 
materials DSM 11 and DSM 17 for '"I in the form of CHsI and 
CeHsI was very low. ''I in the form of CsHsI was removed by AC 
6120 and LMS 13 X-Ag (Linde molecular sieve in the Ag form) to a 
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very small extent too, by activated charcoal impregnated with KI or 
TEDA however to a very high extent. In the experiments concern- 
ing the preparation and removal of '*"I in the form of HIO an iodine 
species that was difficult to remove with AC 6120 was found which 
could be HIO. Its maximum portion in the carrier gas was 50%. 


16183 Production and emission of carbon-14 from nuclear power 
stations and reprocessing plants and its radioecological significance. 
Bonka, H.; Bruessermann, K.; Schwarz, G.; Willrodt, U. (Tech- 
nische Hochschule Aachen (Germany, F.R.)). pp 945-948 of Pro- 
ceedings of the 4. International congress of the International Radi- 
ation Protection Association. Vol. 3. Fontenay-aux-Roses, France; 
Association Internationale de Protection contre les Rayonnements 
(1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

In nuclear power reactors with 1000 MWe full load capacity 
C14 will be produced at rates of 10 to 100 Ci/a according to the 
reactor type. The yearly emission rate for LWR is assessed at 10 Ci, 
for HTR at 0.1 Ci and for LMFBR at 1 Ci. The corresponding RP 
for 40.000 MWe installed nuclear reactor capacity may release about 
500, 3000 and 100 Ci/a according to the nitrogen impurities in the 
fuel elements and the coolant of the reactor type. In view of these 
assumptions the total body dose of the population in the vicinity of 
present commercial power reactors in the Federal Republic of 
Germany is significantly influenced by C-14, although the entire 
dose itself is very low. Regarding the collective dose to the world 
population radiocarbon is of the greatest importance for both nucle- 
ar power plant emissions and for gaseous wastes from reprocessing 
plants because of its wide dispersion in the ecosystems. The exposure 
due to globally distributed C-14 is expected to increase significantly 
from the year 2000 on. In the long term it is therefore necessary to 
find a way of lowering the emissions, for example by reduction of 
the N-impurities, or by collection of radiocarbon with krypton 
a systems in RP, or by changing the head-end process of 


16184 Concepts for the calculation of radiation exposure in the 
environment of nuclear plants for planning and surveillance purposes. 
Brenk, H.D.; Vogt, K.J. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.)); Bruessermann, K.; hwarz, G. (Technische 
Hochschule Aachen (Germany, F.R.)). pp 921-924 of Proceedings of 
the 4. International congress of the International Radiation Protec- 
tion Association. Vol. 3. Fontenay-aux-Roses, France; Association 
Internationale de Protection contre les Rayonnements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

In connection with the release of radioactive substances from 
nuclear plants, the following requirements are to be met in respect of 
the assessment of radiation —- of persons in the environment 
of the plant: for the purpose of planning and licensing nuclear plants, 
the release rates of radioactive substances are to be limited to such a 
degree that the dose limit values specified in the Radiation Protec- 
tion Ordinance are not exceeded at any time or on any site. This 
applies possibly under consideration of the pre-exposure rate. For 
long-lived radionuclides this requirement involves the calculation of 
annual doses at the end of a period determined by the time of 
operation of the plant and by the exposure time of the persons. 
During the operation of nuclear plants it is necessary to calculate the 
radiation exposure rates resulting from the emission measured for the 
year of reference. This application requires the calculation of the 
dose commitment resulting in the future on the basis of annual 
emissions for persons living in the environment of the plant. In 
connection with the long-term prediction of the environmental 
impact caused by the entire nuclear industry, problems will also be 
arising in conjunction with the case history of the environmental 
exposure being subject to respective alterations as a result of addi- 
tional plants. 


16185 Implications of collective dose evaluation to limiting reac- 
tor releases. Clarke, R.H. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). pp 917-920 of Proceedings 
of the 4. International congress of the International Radiation Pro- 
tection Association. Vol. 3. Fontenay-aux-Roses, France; Associ- 
ation Internationale de Protection contre les Rayonnements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

The currently accepted criterion of a given annual dose at the 
site boundary is used to set atmospheric release levels from a 
national reactor and the associated collective doses are compared for 
this reactor at sites with differing real population distributions. It is 
concluded that while the dose to the most exposed individual must 
be at an acceptable level, the reactor design should have an oper- 
ational radioactive release rate set also by taking account of the 
collective dose over a limited dose or distance range. 


16186 Problems of radiation safety of population and environ- 
mental protection relative to operation of nuclear power stations. 
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Gusev, D.I.; Gusev, N.G.; Turkin, A.D.; Turovsky, V.D. pp 905-912 
of Proceedings of the 4. International congress of the International 
Radiation Protection Association. Vol. 3. Fontenay-aux-Roses, 
France; Association Internationale de Protection contre les Rayon- 
nements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

The report presents an estimation of the effect of gaseous- 
aerosol discharges and liquid effluents from nuclear power stations 
(NPS) on the radiation situation in the environment. Evaluation and 
prediction of the population radiation doses are given. Hygienic and 
ecological aspects of radioactive waste disposal from NPS and 
discharge of thermal waters into the cooling ponds are considered. 


16187 Nuclear energy and environment. Koelzer, W. pp 111-126 
of Chemische und physikalische Umweltbelastungen. Tagung ueber 
Umweltforschung der Universitaet Hohenheim. Kunick, W.; 
Kutscher, G. (eds.). Stuttgart, Germany, F.R.; Univ. Hohenheim 
(1977). (In German) 

Summarizing survey of radiation protection standard values, 
radiation doses on account of activity release through exhaust air 
and waste water from nuclear power plants and reprocessing facili- 
ties, genetic and somatic effects of ionizing radiation, incidents and 
accidents in nuclear power plants and reprocessing facilities, ultimate 
storage of radioactive wastes, waste heat and wast heat utilization. 


16188 Radioactive effluents and environment of nuclear power 
plant. Martin, J.J.; Rollin, P. (Electricite de France, 75 - Paris. 
Service de la Production Thermique). pp 933-936 of Proceedings of 
the 4. International congress of the International Radiation Protec- 
tion Association. Vol. 3. Fontenay-aux-Roses, France; Association 
Internationale de Protection contre les Rayonnements (1977). (In 
French) 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

Radioactive effluents of french nuclear power plants of Elec- 
tricite de France are checked at their origin and an accurate account 
of released activity may be estimated. Methods of checking, applied 
for gaseous and liquid effluents from the seven nuclear operating 
plants and forecasted to be applied for next sixteen plants, are 
described with emphasis on advantage of standardization of these 
methods and of periodical control of the results availability. Envi- 
ronmental measurements around operations plants show some scopes 
where significant contaminations may be observed. For the great 
majority of radioactive contamination paths to man, the plant contri- 
bution cannot be detected and the population dose resulting from 
these releases can only be evaluated through calculation. The results 
of this calculation, taking into account willingly over-estimated 
transfer factors, are presented with analysis of every possible way 
for the actual sites. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 16052, 16231, 16232, 16994, 
16995, 17636 


16189 (AECL-—5683) Material irradiation facility for the WR-1 
reactor. Murphy, E.V.; Simmons, G.R. (Atumic Energy of Canada 
Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Establish- 
ment). Jan 1978. 23p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


This report describes a new Material Irradiation Facility 
which has recently been installed in the WR-1 organic-cooled re- 
search reactor. The irradiation facility, which consists of two inserts 
in series, is installed in reactor sites which can deliver a neutron flux 
density of 3.2 x 10% neutrons cm™*s~' to the specimens under 
irradiation. The high flux density is particularly useful in the devel- 
opment of structural materials for in-core service. 


16190 (AECL—5967) Analysis of transient measurements in the 
ZED-2 reactor. Baudouin, A.P.; McDonnell, F.N. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Dec 1977. 37p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

An analysis has been performed of transient measurements 
carried out recently on simulated CANDU reactor cores in the 
ZED-2 reactor. The main purpose of the analysis was to compare 
the results from a multi-dimensional kinetics code, CERKIN, with 
the measured transient data. A description of the experiments is 
presented along with an outline of the procedures used in the 
simulation. The core configurations and reactivity perturbations 
selected were designed to emphasize first azimuthal flux tilt behav- 
iour. The CERKIN code, based on the improved quasistatic method, 
gave results of acceptable accuracy when compared with the experi- 


NUCLEAR REACTOR TECHNOLOGY 1709 


ments. The important effects due to delayed neutron holdback were 
accurately modelled. 


16191 (AECL—5969) Lattice measurements with 36-element 
natural UO, fuel in the ZED-2 hot loop facilities: detailed lattice cell 
parameters. Kay, R.E. (Atomic Energy of Canada Ltd., Chalk River, 
Ontario. Chalk River Nuclear Labs.). Nov 1977. 47p. Dep. NTIS 
(US Sales Only), PC A04/MF AO1. 

Experiments have been performed in the ZED-2 reactor hot 
loop facilities to determine typical lattice parameters at various 
positions in the central cell of lattices of 36-element natural UO: fuel. 
The measurements were made in an hexagonal lattice at 31 cm pitch 
using air’, heavy water or light water, at approximately 20 Cc 
and approximately 300 deg C, as coolants. This report descri 
these experiments and presents the results in terms of detailed 
relative copper activity distributions, indium-manganese and lute- 
tium-manganese relative activity ratios, the Westcott parameters r 
and Tsub(eta), initial conversion ratios and fast fission ratios, and Pu- 
239 - U-235 relative fission product activity ratios. 


16192 (EUR—5667(Pt.1), pp 414-423) Neutron flux computa- 
tional model of the Oak Ridge Research Reactor. Allen, E.J.; Kerr, 
H.T. (Oak Ridge National Lab., Tenn. (USA)). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


The computer code system BOLD-VENTURE has been 
developed, and the only practical limitation on the spatial mesh in 
this code is computing cost. Consequently, a computational model 
using the VENTURE code was developed for ORR analyses. Multi- 
group neutron fluxes can now be calculated accurately and economi- 
cally for any configuration of fuel elements, reflector elements, 
experiments, and control rods. For routine use of this computational 
model, an auxiliary data processing code was developed. Approxi- 
mations for axial gradients of fuel and fission-product for VEN- 
TURE. Also, unique broad-group cross sections were produced for 
each of several characteristic compositions in the ORR. A repre- 
sentative cross-section set is selected for each region of the calcula- 
tional model. The adequacy of this model was proven by comparison 
between calculated and experimentally measured activation profiles. 
Generally, the agreement was within 10%. 


16193 (EUR—5667(Pt.1), pp 579-590) Reactor neutron dosi- 
metry in the energy region between 0.1 and 1.0 MeV with silver. 
Kondo, I. (Japan Atomic Energy Research Inst., Oarai, Ibaraki. 
Oarai Research Establishment). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


To examine neutron flux in the energy region between 0.1 and 
1.0 MeV in the JMTR, silver is found to be useful. An important 
feature of silver is that the inelastic scattering reactions of '’Ag and 
108 Ag have several threshold energies corresponding to the respec- 
tive level excitations which are properly distributed around the 
energy region under study. The feasibility of the computer code 
SAND II for foil unfolding to the level excitaton method for JMTR 
spectra was found to be well. 


16194 (EUR—5667(Pt.1), pp 633-647) TLD gamma-ray energy 
deposition measurements in the zero energy fast reactor ZEBRA. 
Knipe, A.D. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975) 


A recent study of gamma-ray energy deposition was carried 
out in the Zebra reactor at AEE Winfrith during a collaborative 
programme between the UKAEA and PNC of Japan. The pro- 
gramme was given the title MOZART. This paper describes the 
TLD experiments in the MOZART MZB assembly and discusses the 
technique and various corrections necessary to relate the measured 
quantity to the calculated energy deposition. 


16195 (EUR—5667(Pt.1), pp 611-622) Calorimetric measure- 
ments of radiation doses in graphite in Melusine (SMW), Siloe 
(35MW) research reactors and in Bugey-1 (1900MW) power reactor. 
Petitcolas, H.; Bonnin, J.J.; Chenavas, P. (CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France)). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


The ‘TM’ calorimeter (‘Melusine type’) developed in the 
CEN/GRENOBLE research reactors allows measurement of dose- 
rates over the range 10° to 10 W/g. Simple and of small volume, 
the calorimeter causes minimum perturbation of the radiation field in 
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which the measurement is to be made; and adapts easily to the 
— requirements of the irradiation loops for which it is primar- 
ily designed. The principle of operation is also simple. Measurement 
of a temperature difference and of the time constant at various 
equilibrium positions are all that is required. The results compare 
very favourably with those obtained by other methods, eg. ionisation 
chambers, and by other workers - nationally and internationally. 
Robust, the calorimeter will function for several years under irradia- 
tion, without losing its qualities. It can be operated under the severe 
conditions of pressure, temperature, etc., obtaining in certain power 
reactors. 


16196 (EUR—5667(Pt.2), pp 69-80) Dosimetry relating to steel 
irradiations in reactor MELUSINE. Devillers, C. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service 
d'Etudes des Reacteurs et de Mathematiques Appliquees); Perdreau, 
R. (CEA Centre d'Etudes Nucleaires de Grenoble, 38 (France). 
Service des Piles). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


The knowledge of the neutron spectrum is absolutely neces- 
sary for the interpretation of the structure material irradiations. 
Because of the spectrum variations it is necessary to have the proper 
damage cross section for the comparison of the different irradiations. 
At Melusine, the neutron fluences are measured in the loops by the 
®3Cu(n,a) reaction for the irradiations steel reactor vessel. The study 
of the neutron spectra is obtained experimentally by the activation 
detectors In, Ni, Al and theoretically by the transport codes in two 
dimensions, ANISN-DOT III. The response of the different damage 
functions was calculated for these spectra. Result point out great 
sensitivity of spectrum indices and damage answers to rig structure 
and to source perturbations by close area. 


16197 (EUR—5667(Pt.2), pp 259-276) Tapiro fast source reactor 
as a benchmark to test activation detector cross sections. Martini, M.; 
Belli, M.; Sirito, M.F. (Comitato Nazionale per l’'Energia Nucleare, 
Rome (Italy)). 1977. 
From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
975). 


Irradiations of activation detectors are performed in the core 
and reflector of the Tapiro reactor in view of improving the knowl- 
 .¢ of their cross sections. The experiment follows the guidelines of 
a Consultants’ Meeting of the IAEA where TAPIRO was chosen as 
one of the benchmarks for dosimetry reactions. Detectors of well- 
known cross section are used to confirm the calculated spectra; 
irradiations in these spectra yield information on the less known 
detectors. All the relevant data concerning calculation and measure- 
ments performed are given, a multigroup set of cross sections, 
deduced from comparison between measured and calculated values, 
is presented. 


16198 (EUR—5667(Pt.2), pp 277-295) Fast neutron spectrum 
and studies in the Coupled Fast Reactivity Measurements 
Facility. Rogers, J.W.; Harker, Y.D.; Millsap, D.A. (Aerojet Nuclear 
S. Idaho Falls, Idaho (USA). Idaho National Engineering Lab.). 


From 1. ASTM-Euratom symposium on reactor dosimetry( 
+a and standardization; Petten, Netherlands (22 Sep 


The fast neutron spectrum of the Coupled Fast Reactivity 
Measurements Facility (CFRMF) at the Idaho National Engineering 
Laboratory (INEL) is being used to study and standardize fast 
reactor neutron dosimetry materials and methods. In the effort to 
characterize the CFRMF spectrum standard calculation techniques 
have been applied using transport, Monte Carlo and resonance 
theory computerized methods. Also, measurements using established 
methods of in-core neutron spectrometry have been conducted. The 
proton recoil method with gas filled detectors, the charged particle 
method with ®Li semiconductor sandwich detectors and the reaction 
cross section dependent activation method with multiple foil activa- 
tion detectors have been used. The calculated spectrum has been 
studied to test its sensitivity to model, theory, cross-section data and 
source distribution. Tests by measured spectral indices show the 
CFRMF spectrum has no thermal or low energy neutron compo- 
nents due to streaming from the ends of the fast zone. The spectrom- 
etry measurements are studied in terms of the merits of tock alam 
to cross-sections, efficiency, techniques and analyses. Comparisons 
of the spectrometry measurements and calculations are made and 
how portions of the spectrum can be adjusted by these measurements 
is discussed. Measured reaction rates are compared with calculated 
reaction rates of dosimetry materials using various forms of the 
CFRMF spectrum derived from calculations. 
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16199 (EUR—5667(Pt.2), pp 322-348) Neutron spectra in the 
STEK facility, determined with the SAND-II activation technique. 
Zijp, W.L.; Nolthenius, H.J.; Baard, J.H. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


The coupled fast-thermal critical facility STEK, designed for 
reactivity work measurements of fission product samples, has been 
operated with five standard cores with different central neutron 
spectra. For three standard cores the neutron spectrum in the central 
oscillator element was also determined with a series of activation and 
fission foils, using the SAND-II program for spectrum unfolding. 
Results of the neutron spectrum determinations are presented in the 
ABBN group structure, together with the results of a Monte Carlo 
error analysis considering the effects of variations in the input 
spectrum, of measurement errors in the input activities, and of 
uncertainties in the cross s. 


16200 (EUR—5667(Pt.2), 349-380) Comparison of SAND-II 
and RFSP-JUEL spectrum unfo codes for several neutron spectra 
in the STEK facility. Fischer, Adam; Nolthenius, H.J.; Zijp, W.L. 
1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


Experimental reaction rates in foil detectors irradiated in 
three different cores of the coupled fast thermal critical facility 
STEK at Petten were the starting point for a comparison of the two 
most promising neutron spectrum unfolding codes: SAND-II and 
RFSP-JUEL. The computer codes used the same activity data, the 
same cross section library, the same input spectrum information and 
about the same convergence criterion. In the interpretation of the 
merits of the codes a new parameter is applied: the improvement 
ratio a, defined as the ratio of the coefficient of variation of the 
output spectrum, for the case of small variations of the input spec- 
trum. In regions with good detector coverage both codes yield 
roughly the same spectrum. The noteworthy differences which 
occur in regions with poor detector response, are discussed. 


16201 (HEDL-SA—1371) FFTF EM service pump design, appli- 
cation, and testing. Jacobson, G.; Carter, E.H.; Hallinan, G.J.; Ei- 
chelberger, R.L. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). 1977. Contract EX-76-C-14-2170. 25p. (CONF- 
771217—10). Dep. NTIS, PC A02/MF AO1. 

From Seminar on LMFBR components; Canoga Park, CA, 
USA (5 Dec 1977). 

Portions of this document are illegible. 

During 1975, HEDL selected Atomics International to 
review the design of three classes of EM Pumps (L-30, L-100, L-200) 
and to fabricate a total of fifteen pumps. One of the L-100 pumps 
was shipped to the liquid Metal Engineering Center (LMEC) for 
sodium testing in the small components test loop (SCTL). The paper 
presents the HEDL design criteria, discusses the resulting design, 
and reviews the test results against the predictions. 


16202 (HEDL-TC—807) Criticality analysis for FFTF fuel as- 
semblies and fuel pins. Morford, R.J.; Marr, D.R. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Mar 1977. Con- 
tract EY-76-C-14-2170. 37p. Dep. NTIS, PC A03/MFAOI1. 

A series of calculations is presented assessing the criticality 
aspects of specific configurations of FTR fuel. Results for regularly 
spaced arrangements of fuel pins or fuel assemblies as a function of 
spacing in each of four media (water, Mobiltherm, sodium, or air) 
are given. This information is intended to be of a broad general 
nature conservatively applicable both to normal fuel configurations 
likely to be encountered in the operation of the FFTF and to 
accident condition configurations postulated for criticality review 
purposes. 


16203 (IEA-DT—011) Power monitoring of the IEAR-1 reactor 
by nitrogen 16 activation. de Souza, J.A. (Instituto de Energia 
Atomica, Sao Paulo (Brazil); Sao Paulo Univ. (Brazil). Escola Poli- 
tecnica). Mar 1976. 33p. (In Portuguese). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

Thesis. 

Power monitoring of the IEAR-1 reactor (Brazil) is made by 
gamma spectrometry provided by O%*(n,p)N’® reaction in the 
—_< the cooling water. Method and measuring are completely 

lescribed. 


16204 (JAERI-M—7327) Design and construction of OGL-1 
Specimen Transfer System. Nakamura, K.; Saruta, T.; Nabeya, H.; 
Nakagaki, S.; Nishizaki, T. (Japan Atomic Energy Research Inst., 
Tokyo). Nov 1977. 94p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A06/MF AOl1. 
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OGL-1 is the first high temperature gas in-pile loop in Japan, 
which is installed in JMTR of Oarai Research Establishment, 
JAERI. As the JMTR is the PWR type, specimens must be set in the 
loop with a remote control system “OGL-1 Specimen Transfer 
System” because of the needs for moisture prevention and radiation 
shielding. Described in this report are design philosophy, loop 
development, problems in construction, inspection and operation. 


16205 (JAERI-M—7347) Report on operation, utilization and 
technical development of research reactors and hot laboratory. April 1, 
1976 to March 31, 1977. (Japan Atomic Energy Research Inst., 
Tokyo). Nov 1977. 162p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A09/MF AOl. 

Activities of the Division of Research Reactor Operation in 
fiscal 1976 are described. The division is responsible for operation 
and maintenance of JRR-2, JRR-3, JRR-4 and Hot Laboratory. In 
the above connection, various other works are performed, including 
technical management of fuel and coolant, radiation control, irradia- 
tion technique, etc. In Hot Laboratory, post irradiation examinations 
of fuels and materials are made, and also development of examina- 
tion methods. 


16206 (LTR—141-87) LOFT Experimental Support Branch data 
report for LOFT fuel rod thermocouple calibration test rod IH-8029-1. 
Eaton, A.M.; Tolman, B.L.; Solbrig, C.W. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 25 Sep 1978. Contract EY-76-C- 
07-1570. 47p. Dep. NTIS, PC A03/MF AO1. 

LOFT thermocouple response data are presented from the 
first zircaloy clad heater rod tests conducted in the Blowdown 
Facility which were intended to simulate coolant and cladding 
temperature conditions expected during the LOFT loss-of-coolant 
experiments. Comparison is made to previous stainless steel clad 
heater rod tests and discussion of the application of these results for 
correcting LOFT cladding temperature measurements is presented. 


16207 (PB—279538) NBS reactor: Summary of activities July 
1976 to June 1977. Shorten, F.J. (National Bureau of Standards, 
Washington, DC (USA). Reactor Radiation Div.). Apr 1978. 192p. 
(NBS-TN—969). NTIS PC A09/MF AOl1. 

This report summarizes all those programs which depend on 
the NBS reactor. It covers the period from July 1976 through June 
1977. The programs range from the use of neutron beams to study 
the structure and dynamics of materials through nuclear physics and 
neutron standards to sample irradiations for activation analysis, 
isotope production, radiation effects studies, neutron radiography 
and nondestructive evaluations. 


16208 (UTNL-D—0007) Characteristics of in-core displacement- 
measuring instrument for the nuclear facility ‘Yayoi’. Yoshii, K.; 
Saito, I.; Wakabayashi, H.; Tamura, T. (Tokyo Univ. (Japan). Nucle- 
ar Engineering Research Lab.). Apr 1977. 54p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A04/MF AOl1. 

In pulsed reactivity operation and its pre-stage non-steady 
operation, so-called "feedback effect’ depends on density change 
due to thermal expansion. In order to measure the thermal expansion 
of fuel in “Yayoi”, the nuclear facility in the Faculty of Engineering, 
University of Tokyo, 3-channel in-core displacement-measuring in- 
struments are provided. These instruments serve for the measure- 
ment of radial and axial displacement of fuels in the core, being one 
of the process instrumentation systems in pulsed reactivity operation. 
The radial displacement-measuring instrument transmits the fuel 
movement with a hollow conduction rod fixed to the fuel assembly 
with screws, and converts the movement to electrical quantity using 
the approach of the rod end to the pick-up high frequency coil. The 
axial displacement-measuring instrument utilizes the inductance 
change of the high frequency coil, into which the conducting rod is 
inserted by means of its supporting member being pushed by expand- 
ing fuel assembly, the rod being directly fixed to the pushing plate 
with spring. This report describes on the operation, calibration, 
specifications and characteristics of these instruments. It also reports 
about the characteristics in non-steady and pulsed operations. It is 
confirmed that the instruments can measure the in-core fuel behav- 
ior. Though the influence of the conducting rod appeared in the 
output waveform in pulsed reactivity operation, generally it serves 
to understand the fuel behavior in advancing the pulsed operation. 


16209 (UTNL-D—0008) Performance of wave form measuring 
system for the reactor ‘Yayoi’ in pulsed operation. Yoshii, K.; 
Akiyama, M.; Wakabayashi, H. (Tokyo Univ. (Japan). Nuclear Engi- 
neering Research Lab.). Apr 1977. 121p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A07/MF AO1. 

In the pulsed reactivity operation of the reactor 'Yayoi” at 
the Nuclear Engineering Research Laboratory, University of Tokyo, 
the half width of output pulses is approximately 100 ps and the 
maximum output is 1 GW. Since high speed response and wide- 
range Output were required for the initial output waveform measure- 
ments, new 3 channel (compensated ionization chamber (CIC) 2 
channels, plastic scintillator plus photomultiplier 1 channel) linear 
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output systems have been provided in addition to the existing 6 
channels of nuclear instrumentation. The performances of these 
additional 3 channels and a reserve system (plastic scintillator plus 
photo-diode) prepared separately for the purpose of pulsed reactor 
instrumentation are reported. First, the outline of the detectors, 
power supply, amplifier system, recording system, source trip gener- 
ator and others is described, and next, response test, output calibra- 
tion, and the examples of measuring the characteristics in pulsed 
reactivity operation are explained in detail. The features of this 
nuclear instrumentation are listed in a table in a simple form. The 
CIC and photomultiplier systems did not necessarily measure the 
true output waveform, generated in the core because of their sensi- 
tivities and the shapes of the CIC systems though they showed 
excellent stability and reliability and of the poor output current of 
the photomultiplier. The photo-diode seems to afford comparatively 
true waveforms because it can be inserted into the core for 

reason of its small size, low sensitivity, and high peak output current. 


16210 (UTNL-R—0036) Investigation on the characteristics of 
criticality accident detector. An, S.; Wakabayashi, H.; Yoshii, K.; 
Murano, T.; Nakada, K. (Tokyo Univ. (Japan). Nuclear 

Research Lab.). 31 Mar 1976. 76p. (In Japanese). Dep. SU 
Sales Only), PC AO5/MF AO1. 

In nuclear fuel manufacturing and spent fuel reprocessing, a 
variety of safety devices must be prepared to prevent criticality 
accidents because it is very important for security. In order to 
examine the detection limits and the response time of criticality 
alarm systems, the tests have been carried out for simulating critical- 
ity accidents in unsteady state operation (prompt subcritical) and 
reactivity injection pulse operation (prompt critical) of the nuclear 
engineering research facility Yayoi", in the Faculty of Engineering, 
University of Tokyo. The criticality accident detectors installed 
presently in the Tokai reprocessing facility of Power Reactor and 
Nuclear Fuel. Development Corp. are two types of y-ray one 
neutron beam detectors. The y-ray detector uses a plastic scin' 
tor, and the neutron beam detector is an enriched uranium target 
coupled with a junction diode both wrapped with aluminum and 
inserted into the center of plexiglas (moderator). The y-ray detector 
fully follows the reactor output change, and generates alarm in a 
complex radiation field of y-ray and neutrons. In the tests of reactiv- 
ity pulse operation mode, it generates alarm signal in the time lag of 
within 400 ps after passing the alarm threshold, even for a spike as 
high as completely saturating it. This time lag causes no problem 
because it is sufficiently small as compared with the actual audio or 
visual alarm lag of 30 ms. The neutron detector causes counting loss 
in high count-rate, and thus it is found difficult to confirm the exact 
threshold point or time lag. 


16211 Maintenance and requalification of a large LMFBR com- 
ponent. Marshall, J.L.; Coops, W.J.; Baxter, W.F.; Goolsby, D.K. 
(Hanford Engineering Development Lab., Richland, WA). Am. Soc. 
Mech. Eng., [Pap.|; No. 78-JPGC-NE-1, 1-13(1978). 

The engineering model of the Fast Flux Test Facility (FFTF) 
In-Vessel Fuel Handling Machine was utilized to demonstrate the 
water vapor nitrogen process for cleaning | and intricate sodium 
wetted components, determine criteria for requalification of such 
components before reinstallation in the FFTF, and test design fea- 
tures of the handling system that will be used at FFTF after the 
components become radioactive. The paper describes the above 
activity and the radioactive handling equipment currently being 
assembled for testing. The paper also describes repair operations of a 
large radioactive component. 2 refs. 


16212 Nuclear instrumentation of the zero energy fast reactor 
PURNIM<A - design specifications and operational experience. Pasu- 
pathy, C.S.; Nargundkar, V.R.; Chandramoleshwar, K.; Srinivasan, 
M.; Pethe, V.A. (Bhabha Atomic Research Centre, Bombay (India). 
Neutron Physics Section). pp 156-167 of Symposium on nuclear 
reactor instrumentation. Vol. 1. Sect. 1. Reactor instrumentation. 
Bombay; Department of Atomic Energy (1976). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The performance of the nuclear instrumentation developed 
for PURNIMA reactor to meet the special requirements of high 
sensitivity and fast response dictated by the low flux, high neutron 
energy and short neutron lifetime of the reactor, is discussed. A brief 
description of the reactor is given. Design considerations in control 
instrumentation and response time are given. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


REFER ALSO TO CITATION(S) 16265 
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16213 (UNI—1110) N reactor models used for kinetics analysis 
in NUSAR. Dodd, L.R. (United Nuclear Industries, Inc., Richland, 
WA (USA)). 30 Aug 1978. Contract EY-76-C-06-1857. 106p. Dep. 
NTIS, PC A06/MF AOl1. 

Models of N Reactor used for kinetics analysis in the N 
Reactor Updated Safety Analysis Report are presented in detail, and 
the neutronic and thermal-hydraulics parameters used in the models 
are listed. Delayed neutron parameters calculated for Mark IV and 
Mark IA fuels are listed for exposures to 5000 MWD/T. A computer 
program used to prepare input to the kinetic models is described and 
listed. 


PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 16229 


16214 (GKSS—77/E/44) NS OTTO HAHN - test report no, 27 
for the period from 5-8-1976 to 25-8-1977. (Gesellschaft fuer 
Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., Geesth- 
acht-Tesperhude (Germany, F.R.)). 1977. 46p. (In German). Dep. 
NTIS (US Sales Only), PC A04/MF AO1. 

Several voyages to Rio de Janeiro, Montevideo, and Durban 
are reported on as well as stays in the shipyard. In these reports, the 
programme of operation is explained, and the technical incidents are 
described. For the period between August 25th, 1976, and June 17th, 
1977, the development of thermal power is given in the form of 
power histograms. 


16215 (GKSS—78/E/5) Damage and its repair on the main 
turbine of the NS OTTO HAHN. Boie, H.; Holz, B. (Gesellschaft 
fuer Kernenergieverwertung in Schiffbau und Schiffahrt m.b.H., 
Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer Anlagentech- 
nik). 1978. 64p. (In German). Dep. NTIS (US Sales Only), PC A04/ 
MF AOl. 

During the time that the main turbine of the NS OTTO 
HAHN has so far been in operation, strong corrosion and erosion 
damage has been ascertained by several inspections, particularly in 
the high pressure turbine. In this report a synoptic account is given 
of the operational and repair experiences. At the beginning there is a 
short description of the plant, an outline of the operation times so far 
between the individual calls-in at port, and some notes on the 
features of the high pressure turbine. The detailed description of the 
inspection findings and a discussion of the damage pictures, as well 
as the repair measures deriving from them, follow in independent 
passages dealing in turn with the high pressure turbine, the low 
pressure turbine and the main condenser. 


16216 (GKSS—78/E/7) Investigations of the dynamics of NCS 
80. Krueger, A. (Gesellschaft fuer Kernenergieverwertung in Schiff- 
bau und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.). Inst. fuer Physik). 1978. 78p. (In German). Dep. NTIS (US 
Sales Only), PC A04/MF AOI. 

The new layout of the NSC-80 primary coolant circuit is 
characterized by a pressurizer system outside the main flow. The 
specific properties of this system can be investigated with the aid of 
the GENDY-NCS 80 code. The present report presents some acci- 
dents in the NCS 80 as results of such investigations. Of particular 
importance for the coupling of the pressurizer space to the primary 
circuit and those for the overall dynamics is the steam content of the 
coolant in the core and at the core outlet. This aspect is treated 
individually in the appendix. 


16217 (PB—277476) Hydraulic characteristics of the initial 
design for the Consolidated Nuclear Steam Generator. Final report. 
Hartranft, T.J. (Babcock and Wilcox Co., Alliance, OH (USA). 
Research Center). Sep 1977. Contract MA-1-35555. 120p. (ARC— 
4693-FR). NTIS PC A06/MF AO1. 

The purpose of this program was to characterize the primary 
hydraulic system of the Consolidated Nuclear Steam Generator 
(CNSG). A 1/6 scale flow model of the CNSG was designed, 
constructed, and instrumented. The water model was tested at 
steady-state conditions. Based on the test results, it is recommended 
that the thermal mixing device should be included in the basic 
CNSG design, and the flow distribution hardware near the core 
should be developed via model testing to achieve acceptable core 
flow distributions. 


16218 (PB—277477) Hydraulic characteristics of the initial 
design for the consolidated nuclear steam generator. executive sum- 
mary. Final report. Hartranft, T.J. (Babcock and Wilcox Co., Alli- 
ance, OH (USA). Research Center). Sep 1977. Contract MA-1- 
35555. 34p. (ARC—4693-ES). NTIS PC A03/MF AOl1. 

The purpose of this program was to characterize the primary 
hydraulic system of the Consolidated Nuclear Steam Generator 
(CNSG). A 1/6 scale flow model of the CNSG was designed, 


ERA VOL. 4, NO. 7 


constructed, and instrumented. The water model was tested at 
steady-state conditions. 


REACTOR SAFETY 


16219 Fracture 


of pressure vessel steel at elevated 


toughness 

temperatures. Oestensson, B. (AB Atomenergi, Nykoeping, Sweden). 

RP 303-314 of Reliability problems of reactor pressure components. 
ol. 1. Vienna; International Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The fracture toughness of A533 B Cl 1 pressure vessel steel 
plate material was measured in the temperature range room tempera- 
ture to 350°C. The J-integral method was applied, using both the R- 
curve approach and the potential drop method, in order to define 
crack growth initiation. Four loading rates from 0.005 to 50mm/min 
were studied. The results, when presented as Ksub(JC) versus tem- 
perature curves, show a substantially lower fracture toughness in the 
temperature region from 200 to 300°C as compared to the values at 
room temperature. The Ksub(JC) versus temperature curves display 
a minimum in this region. The temperature at which fracture tough- 
ness reaches a minimum is influenced by the loading rate: the higher 
the loading rate the higher the temperature. A metal physics study 
indicated that the fracture toughness decrement is due to dynamic 
strain ageing resulting from interstitial nitrogen in the material. In 
the light of these results some aspects of the nuclear safety assurance 
philosophy are discussed. 


16220 Two-criteria approach to reactor pressure vessel safety and 
reliability evaluation. Brumovsky, M. (Skoda, Plzen (Czechoslova- 
kia)). pp 181-193 of Reliability problems of reactor pressure compo- 
nents. Vol. 1. Vienna; International Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

One of the most important tasks of present-day nuclear tech- 
nology is to ensure the safety of operation of reactor pressure 
vessels. The crack-initiation approach and the crack-arrest approach 
are the two techniques nowadays most often used for evaluating the 
safety of pressure vessels. The former is based on the methods of 
linear elastic fracture mechanics and fracture toughness, and the 
latter on the fracture analysis diagram and crack arrest temperature 
(CAT). By introducing some formalism and the concept of unified 
temperature (Tsub(R)), this paper tries formally to combine both 
approaches mentioned above. Experimental data suggest using the 
Nil Ductility Temperature (NDT) as a reference temperature for 
both approaches. Using the theoretical background of linear elastic 
fracture mechanics it is possible to construct a defect analysis dia- 
gram which summarizes the dependences of critical sizes of flaws. 
The dependence on crack arrest temperature is also taken into 
account, which seems to be highly advantageous. In this way it is 
possible with the use of only one diagram to determine all necessary 
parameters either for the critical or allowable states of pressure 
vessels (or other types of equipment) in the stages of design, manu- 
facture and utilization. This process is easy, as the addition of the 
changes in mechanical properties or flaw size induced in material by 
operation entails only some shifting of scales. This diagram is also 
applicable for the evaluation of results obtained from in-service 
inspections of pressure vessels. Moreover, after extending the princi- 
ples of linear elastic fracture mechanics to cover elasto-plastic fail- 
ure, this diagram may be applicable in other areas also. 


16221 (CEA-CONF—3995) Nucleation, dry-out and boiling 
behind a sodium-tight local blockage in a 9-pin bundle with helical wire 
spacers. Menant, B. (CEA Centre d'Etudes Nucleaires de Grenoble, 
38 (France). Dept. de Transfert et Conversion d’Energie). 1977. 15p. 
(CONF-770640—4). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From 7. liquid metal boiling working group meeting; Petten, 
Netherlands (1 Jun 1977). 

Permanent sodium boiling tests were performed with a 19 
wire-wrapped pin bundle in which the 12 central subchannels were 
sodium-tightly blocked. No risk of boiling was evidenced with 
nominal cooling and power, but the boiling which occurred when 
the flow rate was sufficiently restricted was very damagable. Indeed 
dry-out occurred before any evidence of vapor bubbles in the flow 
could be obtained with classical means of investigation (i.e. electro- 
magnetic flowmeters and pressure transducers). The interpretation, 
leading to a model of nucleation and dry-out around hot spots in the 
wake of the blockage, is corroborated by the analysis of thermal and 
acoustical noise. 


16222 (CEA-CONF—3996) Sodium voiding in an annular chan- 
nel heated by a single pin in overpower accident simulations. Seiler, 
J.M. (CEA Centre d'Etudes Nucleaires de Grenoble, 38 (France). 
Dept. de Transfert et Conversion d’Energie). 1977. 8p. (CONF- 
770640—5). Dep. NTIS (US Sales Only), PC A02/MF AOI. 
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From 7. liquid metal boiling working group meeting; Petten, 
Netherlands (1 Jun 1977). 

In a simulation of overpower accidents affecting a fast breed- 
er core, experiments on sodium boiling were performed in a single 
vertical channel of annular cross section (10.65 mm I.D.) indirectly 
heated by a high flux heater pin (8.65 mm O.D.). Measurements were 
made with a high speed acquisition system. The experimental condi- 
tions were: Pressure of cover gas: 1 kg/cm? abs, Mass Flow rate of 
sodium: 25 g/s, Inlet temperature: 400°C, Steady state outlet tem- 
perature: 800°C, Transient power supply: 90 KW up to 250 KW. 
For the first expulsion, the results revealed two important points: 
variable initial superheat with corresponding pressure pulse, and 
after superheat resorption, thermal conditions prevail and the boiling 
process followed equilibrium conditions. After heating cut off, 
rewetting pressure pulses were observed. 


16223 (GRS—7) World-wide compilation of abnormal events in 
nuclear power plants, experimental and research reactors for 1969. 
Apel, G. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln 
(Germany, F.R.)). Dec 1977. 139p. (In German). Dep. NTIS (US 
Sales Only), PC A08/MF AOl. 

This work is a compilation of abnormal events in reactor 
facilities for 1969. These abnormal events were collected world-wide 
and compiled in a fashion similar to those for the years 1966, 1967 
and 1968 (GRS-4, 5 and 6). All these compilations are based on 
scientific and technical publications, like periodicals, reports and 
news services. The individual events were grouped according to the 
installation affected, i.e., whether power reactors, experimental reac- 
tors, or research reactors. However, only in the United States was 
the reporting system complete; in all other countries, apart from the 
reporting of serious events, it was more or less left to the discretion 
of the utility to determine the method and the extent of the reporting 
of abnormal events. This approach has been changed in the mean- 
time and this is not only the case in the Federal Republic of 
Germany, where a systematic compilation and evaluation of abnor- 
mal events was introduced in 1975. Similar to the conclusions of the 
previous reports, the overall conclusion for the year 1969 is that no 
abnormal events has occured which has causes any damage to health 
or property in the vicinity of reactor facilities, especially nuclear 
power plants. 


16224 (GRS—10) Nuclear energy and risk. Expert lectures. (Ge- 
sellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Germany, 
F.R.)). Mar 1978. 159p. (In German). (CONF-771177—; AED- 
Conf—77-352-000). Dep. NTIS (US Sales Only), PC A08/MF A011. 

From GRS experts’ talk on nuclear energy and risk; Muen- 
chen, F.R. Germany (3 Nov 1977). 


16225 (GRS-S—19) Attitude to nuclear power problems. Nuclear 
power plant RWE Bayernwerk Gundremmingen. Presentation of 
events occuring in the years 1975 and 1977. Franzen, L.F.; May, H. 
(Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koeln (Ger- 
many, F.R.)). Apr 1978. 25p. (In German). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

Both events, the accident with subsequent death on 19-11- 
1975 and the accident of 13-01-1977, are two completely different 
events according to their causes and effects. If human failence was 
mainly to blame for the tragic accident in 1975, it was unusual 
circumstances and subsequent failure of single components which 
crucially affected the plant in 1977. In both cases, the safety devices 
worked as designed. The radiological effects in both events on the 
environment were below the limiting values set for operation, as in 
the first case there was no radioactive leakage and only very little in 
the second case. This, however, does not alter the fact that single 
defects occured whose repetition must be excluded. Therefore, the 
systematic detection and evaluation of the operational experience, 
especially of all particular events, must also be continued and im- 
proved upon. 


16226 (JAERI-M—7169) Data report on series 4 reflood experi- 
ment. Sudoh, T.; Murao, Y.; Iguchi, T.; Sudo, Y.; Sugimoto, J. 
(Japan Atomic Energy Research Inst., Tokyo). Aug 1977. 193p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A10/MF AO1. 

Measured results and calculated heat transfer behavior of the 
Series 4 reflood experiment are presented. Experiments were carried 
out in June and July 1976. The objective was to investigate the 
reflood process under different system pressures using heater rods of 
simulated heat capacity. An analysis was given previously. 


16227 (JAERI-M—7236) ROSA-II test data report, 8. Effects of 
downcomer gap and ECCS injection flow rate (runs 324, 325, 326). 
Suzuki, M.; Adachi, H.; Okazaki, M.; Sobajima, M.; Shiba, M. (Japan 
Atomic Energy Research Inst., Tokyo). Sep 1977. 137p. (In Japa- 
nese). Dep. NTIS (US Sales Only), PC A07/MF AO1. 

Results of the ROSA-II test simulating a loss-of-coolant acci- 
dent (LOCA) and effect of the emergency core cooling system 
(ECCS) in a pressurized water reactor (PWR) are presented includ- 
ing the test conditions and interpretations of the phenomena for test 
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runs 324, 325 and 326. Each test was made in a double-ended 
guillotine break of the cold leg. Effects of the following parameters 
on the coolant behavior in both blowdown and 

were examined in comparing between runs, previous test with the 
same ECCS injection position, etc: 1) increase of the downcomer 
gap, 2) increase of ECCS injection flow rate, 3) enlargement of the 
outlet flow area of pump in the blowdown loop. the 
downcomer gap, the effect of counter current flow limit (CCFL) 
decreased and water accumulation increased. By increasing the ECC 
water injection rate by 1.5 times the normal, the rate of water 
accumulation increased by 6 times the normal. 


16228 (JAERI-M—7239) ROSA-II test date report, 9. The larg- 
est hot leg breaks (runs 418, 419, 420 and 423). Sobajima, A.; Adachi, 
H.; Suzuki, M.; Okazaki, M.; Shiba, M. (Japan Atomic oa 
Research Inst., Tokyo). Sep 1977. 177p. (In Japanese). Dep. 

(US Sales Only), PC A09/MF AOl1. 

Results of the ROSA-II test simulating a loss-of-coolant acci- 
dent in a light water reactor (LWR) are presented, including the test 
conditions and interpretation of the phenomena for test runs 418, 
419, 420 and 423. In the case of a hot leg break, core water is lost a 
few seconds after the break and temperature of the fuel rods rises 
due to exposure. However, water accumulation effect in the pressure 
vessel with accumulators is relatively large, since the counter-cur- 
rent flow in downcomer is small; reflooding is thus attained early. 
When power supply to the core is continued, quenching of the rods 
is delayed and the water level lowered. Cooling of the upper and 
middle core is maintained with gradual recovery of the water level 
due to LPCI injection. 


16229 (JAERI-M—7267) Examination of the — fuel be- 
havior in NSRR experiments, Shiozawa, S. (Japan ee 
Research Inst., Tokyo). pees 36p. (In os seal Dep. 
(US Sales Only), PC A03/MF AOl1 

The fuel behavior and failure mechanism, under rapid energy 
insertions, are discussed in this report on the fresh and non-defective 
fuel rods in NSRR experiments carried out from October 1975 to 
June 1976. The discussion was made chiefly based on the results of 
cladding surface temperature measurements and post-irradiation 
tests, such as visual examinations, dimensional measurements and X- 
ray observations. While no change occurred in the fuel rods irradiat- 
ed at average depositions less than 120 cal/g.UO2, oxidation and 
slight deformation were observed at about 180 cal/g.UO2. Fuel 
failure was detected as circumferential cracks at approximately 270 
cal/g.UO2, and then fuel rod fracture was observed at 280 cal/ 
g.UQ:. It is pressumed that the cracks and fracture were caused 
mainly by UO>-cladding reaction at elevated temperatures and by 
embrittlement produced by oxidation of a cladding material. At 
above 340 cal/g.UOz a fuel rod is dispersed into fine particles, which 
can be explained by the mechanism of internal pressure rise of a fuel 
rod due to the melting of UO: pellets and cladding materials. 


16230 (JAERI-M—7280) EXCURS: a computing programme for 
analysis of core transient behaviour in a sodium cooled fast reactor. 
Saito, S. (Japan Atomic Energy Research —¥ ——- Sep 1977. 
67p. Dep. NTIS (US Sales Only), PC A04/MF 

In the code EXCURS developed for core a behaviour 
calculation of a sodium-cooled fast reactor, a one-channel model is 
used to represent thermal behaviour of the reactor core. Calculations 
are made for three different channels; i.e. average, hot and hottest. In 
the average channel the power density and coolant velocity are 
equal to the mean values of the whole core. In the hot channel, a 
maximum power density of the core and a specific coolant velocity 
are introduced. In the hottest channel, engineering hot channel 
factors are considered to the hot channel. A one-point neutron 
kinetics equation with six delayed neutron groups is used to calculate 
the time-dependent power behaviour. Externally introduced reactiv- 
ity effect and control rod movement in the case of a scram are taken 
into account. In the feedback effects evaluated on the basis of the 
average channel temperatures are considered Doppler effect, fuel 
axial expansion, cladding expansion, coolant expansion and structure 
expansion. The decay heat after reactor scram is also considered. 
Heat balance is taken in each cross section, neglecting the axial heat 
transfer except for the coolant region. Temperature dependence of 
the physical properties of materials is considered by second-order 
polynomials approximation, and also the fuel melting process. Each 
channel can be divided into a maximum of 20 regions in both radially 
and axially. The reactor core transient behaviour due to reactivity 
insertion or loss-of-coolant flow can be studied by EXCURS. The 
calculated results are plotted optionally by connected code 
EXPLOT. 


16231 (JAERI-M—7304) Quarterly progress report on the 
NSRR experiments, (4). Combined, January - June 1977. Ishikawa, 
M.; Tomii, K.; Hoshi, T.; Onishi, N.; Saito, S. Japan Atomic Energy 
Research Inst., Tokyo). Oct 1977. 134p. (In Japanese). Dep. Ss 
(US Sales Only), PC A07/MF AOl. 
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Fuel behavior studies under simulated Reactivity Initiated 
Accident, (RIA), conditions have been in progress in NSRR since 
October 1975. About 200 tests have been conducted to investigate 
the fuel failure threshold, failure mechanisms and pressure pulse 
generation at fuel failure using unirradiated PWR and BWR at test 
rods. This report describes the test results obtained during the half 
year period from January through June 1977. A total of 61 tests 
were performed during this period. The tests consisted of six test 
series; i.e. scoping test, fuel enrichment parameter test, pre-pressur- 
ized rod test, flow area simulated test, bundled rod test and water- 
logged rod test series. Objectives, major results and test number of 
each test series are summarized in Table. Test rod power calibrations 
were also performed in this period. The measurements were con- 
ducted both by chemical analysis of fission products and by a 
calorimetric method. The results obtained from these two different 
methods showed a good agreement. It was concluded that the 
former values of energy deposition which were based on calculations 
were 9%, 14% and 11% smaller than the actual values for 5%, 10% 
and 20% enrichment fuel rods respectively. The newly calibrated 
values are used in this report. Older values are also indicated in 
parentheses as reference to previously reported data. 


16232 (JAERI-M—7329) ry 2 of LOFT L1-4 experiment. 
CSNI standard problem No.5. Soda, K.; Sasaki, S.; Akimoto, M.; 


Koizumi, Y.; Araya, F. (Japan Atomic Energy Research Inst., 
Tokyo). Oct 1977. 97p. Dep. NTIS (US Sales Only), PC A06/MF 
AOl. 


LOFT L1-4 experimental results were predicted by LOFT 
Analysis Group and Code Development Group using RELAP-4J 
and ALARM-P1 respectively. The input data prepared by the 
former group were used in both the analyses. Thus any differences in 
the results should stem from the differences in code performance 
characteristics of the two codes. (1) The coolant behaviors predicted 
by RELAP-4J and ALARM-P! are in good agreement although 
some differences do exist between these two calculation models. (2) 
Large difference is seen in coolant flow rate across the pump. The 
coast down and the flow rate by ALARM-P1 are larger and smaller 
respectively than by RELAP-4J. (3) An explicit method of the 
ALARM.-P1 leads to unstable calculation at a T shaped junction 
when one of the two volumes connected by the junction is filled 
with subcooled water. (4) Coolant flow in the downcomer, heat 
transfer to and from the steam generator secondary and suppression 
tank behavior must be modified to better predict the experimental 
results. (5) Additional instrumentation in reflood assist and ECC 
injection lines are necessary to better nderstand the coolant behav- 
ior. 


16233 (JAERI-M—7382) Examination of the reflood analysis 
code (REFLA-1D) by PWR-FLECHT data. Murao, Y.; Nagumo, H. 
(Japan Atomic Pony Research Inst., Tokyo). Dec 1977. 57p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A04/MF AOI. 
Performance of the reflood analysis code REFLA-1D for 
studying the reactor safety during LOCA was examined with PWR- 
FLECHT experimental data and FLECHT heat transfer correlation. 
In the reflood phenomena under conditions of flooding velocity 25- 
2.5 cm/sec and system pressure 4 kg/cm?*a, agreement is good 
between experiment and calculation. Quench time at the midplane of 
a heater rod under the above conditions predicted within + - 20% of 
error. In low pressure and in low subcooling test, agreement is not 
good. And, agreement is not good either in quench velocity at the 
low elevation. The following were indicated as necessary: 1) calcula- 
tion of the liquid temperature when the quench front is low, and (2) 
improvement of the model in the transition flow region. 


16234 (JAERI-M—7383) Report on series 5 reflood experiment. 
Murao, Y.; Iguchi, T.; Sudoh, T.; Sudo, Y.; Sugimoto, J. (Japan 
Atomic Energy Research Inst., Tokyo). Dec 197 ip. (In Japa- 
nese). Dep. NTIS (US Sales Only), PC A0S/MF AOl1. 

Series 5 reflood experiment was carried out from March to 
April 1977 for the purposes of studying quench characteristics at low 
flooding rate by step-wise variable flow rate method, measuring 
steady-state differential pressure in the core and observing flow 
oscillation behavior of the system with low inlet flow resistance. 
Following are the results: 1) The quench characteristics at low 
flooding rate are similar to those in Series 4 system effect test. 2) The 
void fraction is smaller than predicted by ordinary two-phase flow 
correlations. The relation obtained in differential pressure of the 
middle of core can predict a steady state void fraction of the whole 
region of core. 3) Flow oscillation of the system is caused by 
fluctuation of the vapor generation due to inlet flow fluctuation. 


16235 (JAERI- M—7396) Transient behavior of pressure and 
wall temperature in water flow in a tube under flow reduction condi- 
tions. Transient flow boiling experiments at an atmospheric pressure, 
(3). Kuroyanagi, T.; Iwamura, T. (Japan Atomic Energy Research 
Inst., Tokyo). Nov 1977. 61p. (In Japanese). Dep. NTIS (US Sales 
Only), PC A04/MF AO1. 
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Flow reduction transient boiling phenomena have been stud- 
ied in vertical up-flow of water in a tube under an atmospheric 
pressure to provide information on the transient thermal-hydraulic 
behavior of a LWR core during Power Cooling Mismatch (PCM) 
conditions. The electrically heated test section was stainless steel 
tube 8 mm in diameter and 800 mm long. Experiment was conducted 
under the conditions; inlet water temperature = 30 -- 80°C heat flux 
= 0.54 -- 1.1 x 10® kcal/hm/, initial mass velocity =3.6 -- 8.4 x 10° 
kg/hm/?, and flow reduction time = 0.05 -- 62 sec. According to the 
observed behavior of the pressure and wall temperature, the flow 
reduction transient boiling phenomena are similar to those in the 
steady-state boiling at flow reduction rates below about 10cm/sec/ 
sec under the ranges of experimental conditions. 


16236 (JAERI-M—7446) Design and construction of test sec- 
tions for reflood phase of PWR LOCA. Fukaya, Y.; Sudo, Y.; Murao, 
Y.; Hirano, K. (Japan Atomic Energy Research Inst., Tokyo). Dec 
1977. 31p. (In Japanese). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


To study the reflood phase of PWR loss-of-coolant accidents 
(LOCA), the reflood test facility is installed in JAERI since 1974. 
Details of the three test sections simulating the core of PWR (fuel 
assembly simulators) are given; they have been constructed succes- 
sively according to the purposes of the respective reflood tests. 
Described are especially design considerations and technological 
problems encountered. 


p -sagpd (JINR—3-10906) Transients at fast pulse reactors. Simula- 

tion results. Popov, A.K.; Rogov, A.D. (Joint Inst. for Nuclear 
Research, Dubna (USSR). "Lab. of Neutron Physics). 1977. 15p. (In 
Russian). Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

Results are presented of simulating transients in a pulsed 
reactor with IBR-2 parameters in the regime of maintaining a pre-set 
power level. The modes of regular and random reactivity insertions, 
various coolant flow rates and conversion of the reactor to another 
power level are considered. 


16238 (Juel—1468) Consequence analyses of hypothetical acci- 
dents of high temperature gas-cooled reactors. Pt. 2/1. Thermodynam- 
ic behaviour of the reactor core and the primary coolant system in 
connection with total loss respectively delayed start of afterheat 
removal following up a rupture of the primary system. Badur, A.; 
Mueller, A. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.)). Dec 1977. 44p. (In yg semn Dep. NTIS (US Sales Only), 
PC A04/MF AO1. 

The unlimited core-heatup and disturbed afterheat removal is 
analysed using the example of a hypothetical accident which is 
characterized by the failure of the primary circuit and the additional 
failure of active safety related components. In spite of conservative 
assumptions the core maximum temperature will not reach 1600°C 
before 1 h (coated particle start to fail), 2800°C before 10 h (fuel 
begins to melt), and 3600°C after 22 h (graphite sublimation starts) in 
the case of loss of total cooling. The analysis of afterheat removal 
with time delays shows that - even the reactor trip system will fail - 
there are periods available for repairing components. 


16239 Second international conference on structural safety and 
reliability. Dusseldorf; Werner-Verl. (1977). vp. (AED-Conf—77- 
646-001; CONF-7709160—). 

From 2. conference on structural safety and reliability; Muen- 
chen, F.R. Germany (19 Sep 1977). 

Separate abstracts were prepared for the individual papers 
included. 


16240 (KFK—2490) Hypothetical core disruptive accident analy- 

sis of a 2000 MWsub(e) liquid meta! cooled fast breeder reactor. 

Struwe, D. (Kernforschungszentrum Karlsruhe (Germany, F.R.)). 

— _" 170p. (In German). Dep. NTIS (US Sales Only), PC A09/ 
AOl. 

A structural phase diagram for hypothetical core disruptive 
accidents (HCDA) has been developed based on a variety of analy- 
ses for different LMFBR’s. The intention was to identify the strate- 
gic phases of HCDA's important with regard to safety aspects of the 
plant. These phases are investigated in detail for a 2,000 MWsub(e) 
LMFBR (SNR-2,000). Characteristic data of SNR-2,000 are dis- 
cussed concerning their influence on safety analysis. Reasons for the 
choice of model parameters for special phenomena as fuel coolant 
interaction, fuel pin failure mechanisms and sodium voiding are 
given. The results of calculations with CAPRI-2, HOPE and 
KADIS are analyzed for possibilities to enter energetic core disas- 
sembly with consequences, making power values below 2,000 
MWsub(e) necessary. Investigation of these results shows that the 
expected consequences do not lead to design requirements, restrict- 
ing the magnitude of the electrical power output of LMFBR’s to 
values below 2,000 MWsub(e). Therefore, consequences of HCDA’s 
are principal not expected to limit the feasibility of conventional 
core design of this order of magnitude. 
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16241 (KFK—2491) Analysis of the disassembly phase of hypo- 
thetical core disruptive accidents (HCDA) for the SNR-2000. Mas- 
chek, W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik; Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Projekt Schneller Brueter). Dec 1977. 
245p. (In German). Dep. NTIS (US Sales Only), PC A1l2/MF AOl1. 

In the present work main emphasis has been layed on the 
analysis of the disassemblyphase of HCDAs. In the first chapters the 
essential core design features and some remarks about the disassem- 
bly analysis of very large conventional breeder cores have been 
discussed. The course of the fore-mentioned accident types has been 
followed up until first neutronic shut down with the Karlsruher 
disassembly code KADIS. For all accidents the power histories, the 
energy and mass of molten fuel - which are measures for the severity 
of the excursion - are displayed. In a first approach the mechanical 
loads of the reactor tank structures generated by the power excur- 
sions have been estimated. Additionally the influence on the devel- 
opment of the loss of flow accident when using an extreme slow 
pump coast down curve or providing the subassembly inlet with 
flow diodes with direction dependent orificing properties, have been 
analyzed. The results of the safety analysis strongly support the 
conclusion that the requirements to withstand the consequences of 
HCDA’s in principle will not limit the feasibility of conventionally 
designed LMFBRs up to a power of 2000 MW electric. 


16242 (KFK—2497) KADIS: a program to analyse the disassem- 
bly phase of hypothetical accidents in LMFBRs. Schmuck, P.; Jacobs, 
G.; Arnecke, G. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Projekt Schneller Brueter). Nov 1977. 218p. (In German). 
Dep. NTIS (US Sales Only), PC A11/MF A0O1. 

The program KADIS models the disassembly phase during 
power excursions in LMFBR hypothetical accidents. KADIS is 
based on point kinetics in the neutronics part and on a 2-dimensional 
representation of the reactor core in the hydrodynamics part. The 
core is modeled as an ideal, compressible fluid which is heated up 
adiabatically during the excursion. KADIS was built up with the 
help of the VENUS program of Argonne National Laboratory. 
Several important features were added to the basic VENUS model. 
Therefore we give first a complete description of the mathematical 
models used. Secondly we provide the user with the necessary 
information to handle the input/output of KADIS. 


16243 (KFK—2534) Data evaluation of infrared absorption mea- 
surements at blowdown experiments within the depressurisation system 
of the Marviken reactor. Barschdorff, D.; Neumann, M.; Wiogo, S. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.)). Oct 1977. 
59p. (In German). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

After a short description of the instrumentation the earlier 
published underlying theoretical model is further developed and the 
data evaluation is treated in detail. In particular, - a new absorption 
quotient method for droplet size determination in an extented radius 
scope, - the data evaluation on mini computation and at the comput- 
er center of the University, - the computation of the transient droplet 
velocity using correlation techniques are treated. As an example, the 
starting phase of a blowdown; the mean droplet radius in the two- 
phase flow; periodical mass flow fluctuations during certain phases 
of the blowdown are anlysed. 


16244 (KFK—2545) Analytical study of thermo-hydrodynamic 
behaviour of the reflood-phase during a LOCA. Murao, Y. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Reaktorbaue- 
lemente; Kernforschungszentrum Karlsruhe (Germany, F.R.). Pro- 
jekt Nukleare Sicherheit). Dec 1977. 83p. Dep. NTIS (US Sales 
Only), PC AOS/MF AO1. 

The objectives of this study are - the check of the quench 
model proposed by the author and T. Sudoh, - the establishment of 
the thermo-hydrodynamics downstream from the quench front, and - 
the stabilization of the numerical calculations. In order to study these 
therms, the new version of the reflood analysis code ‘REFLA-1D' 
was developed. The quench modes were classified into the following 
three types: 1) Liquid column type (rewetting by subcooled water), 
2) Dryout type (annular flow type, rewetting by saturated water), 
and 3) Rewetting type (entire surface temperature higher than 
rewetting temperature). For the thermo-hydrodynamic model down- 
stream from the quench front, the flow pattern was divided into the 
five regimes: 1) Subcooled film boiling regime, 2) Transition flow 
regime, 3) Dispersed flow regime, 4) Superheated steam flow 
regime, and 5) Rewetted regime. To stabilze the numerical calcula- 
tion and shorten the computing time, the Lagrangian form of the 
energy equation of gase phase and dispersed flow region was used 
instead of the Eulerian form. Considerably close agreement between 
three PWR-FLECHT tests and the calculated results for the critical 
Weber number Wec= 1.0 was obtained for fuel clad surface tempera- 
ture and quench time except in earlier stage before turnaround, but 
poor agreement for the heat transfer characteristics in the transition 
flow region defined between the quench front and the dispersed flow 
region. The calculation was relatively stable and the computing time 
is about the same as a real time for a IBM 370-158 computer. 
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16245 (KFK—2549) Investigation of wall loads generated by 
vapor condensation in the BWR pressure suppression system. Class, G. 
(Kernforschungszentrum Karlsruhe (Germany, F. er Inst. fuer 
Reaktorentwicklung; Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Projekt Nukleare Sicherheit). Mar 1978. 43p. (In German). 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

A theoretical study of bubble collapse under idealized condi- 
tions (infinite incompressible fluid) provides some fundamental _re- 
sults about the pressure variations generated around the bubble. The 
pressure behaviour occuring during vapor bubble collapse in con- 
densation experiments can be explained empirically by means of a 
simple power series formula for the bubble radius. So the measured 
values of pressure development allow conclusions for the approxi- 
mate initial bubble size. A simple model shows for very short-term 
pressure pulses the limiting influence exerted by the compressibility 
of water on the pressure amplitudes. Using a simplified coupled 
fluid-structure model it is shown that these short-term pressure 
pulses cause but tolerable local bending stresses in the wall of the 
pressure suppression system. It is shown that for spacious superposi- 
tion of pressure disturbances originated by many vent pipes in the 
water pool of only the low frequency components are responsible. 
The superposition is investigated by means of a model describing the 
propagation of pressure waves. It is shown that the amplitudes of 
low-frequency pressure variations to be expected realistically in the 
water pool of the PSS are very low also considering the statistics of 
the individual collapse events. The results indicate that loads by 
vapor condensation in a loss-of-coolant accident are not critical to 
the integrity of the containment and of the PSS. 


16246 (KFK—2561) PHAETON2 computer code for 

accidents in a .000 MWe helium cooled fast reactor. Wilhelm, D. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neu- 
tronenphysik und Reaktortechnik; Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Projekt Schneller renarrom 4 Dec 1977. 87p. 
Dep. NTIS (US Sales Only), PC A05/MF AO1. 

The PHAETON? computer code is based upon the solution 
of the one-dimensional fluid dynamics equations in order to calculate 
the transient behaviour of Gas Cooled Fast Reactors (GCFR). The 
type of accidents that are of major interest for the safety of GCFRs 
imposes to the code to calculate a few minutes of the problem time 
during which transient effects are dominant with time constants 
longer than a second. The code model and methods of solution are 
described and a set of depressurization and flow-coast-down acci- 
dents is discussed for a 1,000 MWe GCFR with secondary steam 
loops. 


16247 Analysis of loss of coolant accident and emergency core 
cooling system. Abe, K.; Kobayashi, K.; Hayata, K.; Tasaka, K.; 

Shiba, M. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). pp 203-359 of Keisuigata 

yoku hatsudensho sotei jikoji anzen taisaku shiryoshu. Toko, Y. (ed.) 
(Tokyo Univ. (Japan). Faculty of Engineering); Ishikawa, M.; Shiba, 
M. (eds.). Tokyo, Japan; ISU (1977). (In Japanese) 

In this paper, the analysis for the performance evaluation of 
emergency core cooling system is described, which is the safety 
protection device to the loss of coolant accidents due to the break of 
primary cooling pipings of light water reactors. In the 
analysis for the performance evaluation of ECCS, it must be shown 
that a reactor core keeps the form which can be cooled with the 
ECCS in case of LOCA, and the overheat of the core can be 
prevented. Namely, the shattering of fuel cladding tubes is never to 
occur, and for the purpose, the maximum temperature of Zircaloy 2 
or 4 cladding tubes must be limited to 1200 deg C, and the relative 
thickness of oxide film must be below 15%. The calculation for 
determining the temperature of cladding tubes in case of the 
in BWR: and PWRs is explained. First, the primary cooling system, 
the ECCS and the related installations of BWRs and PWRs are 
outlined. The code systems for LOCA/ECCS analysis are _—s ed 
into several steps, such as blowdown process, reflooding process 
heatup calculation. The examples of the sensitivity sehen of he of the 
codes are shown. The LOCA experiments carried out so far in Japan 
and foreign countries and the LOCA analysis of a BWR with 
RELAP-4J code are described. The guidance for the performance 
evaluation of ECCS was established in 1975 by the Reactor Safety 
Deliberation Committee in Japan, and the contents are quoted. 


16248 (KFK-EXT—20/77-4) Monitoring for environmental ra- 
dioactivity at the Karlsruhe Nuclear Research Center in 1976, Winter, 
M.; Tachlinski, W. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Abt. Strahlenschutz und Sicherheit). Dec 1977. 59p. (In 
German). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

The Health Physics Department is responsible for monitoring 
of the environmental radioactivity at the Karlsruhe Research Center. 
Part | of this report (extract from KFK Report 2433) is a summariz- 
ing representation of measured results obtained in 1976. The routine 
environmental monitoring program as approved by the competent 
supervising authority of the state of mage Ay ge is tabulat- 
ed in Part 2. The comprehensive data section (Part 3) of the report 
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contains all the individual measurement results from the routine 
measurement program. The measured values prove that in 1976 
operation of the nuclear facilities of the Center caused at no time an 
inadmissible radiation burden on the population living in the vicinity. 
Part 4 is a survey of results of measurements performed on samples 
taken in the environment of two nuclear power stations (GKN, 
Why! site). 


16249 (ND-R—95(W)) Molten fuel/coolant interaction studies: 
some results obtained with the Windscale small shock tube rig. 
Higham, E.J.; Vaughan, GJ. (UKAEA, Risley. Nuclear Power 
Development Establishment). Feb 1978. 33p. Dep. NTIS (US Sales 
Only), PC A03/MF AOI. 

Experiments are described in which water has been brought 
into contact with various molten materials in a shock tube, thus 
simulating the fall of coolant into molten uranium dioxide in a 
postulated reactor accident. Impact velocities of the water on to the 
molten material were in the range 5 to 7 m/s. Shock-pulse pressures 
in the water column after impact and particle size distributions of the 
dispersed resolidified material that was recovered were measured. 
The proportion of dispersed material and the size of the shock pulse 
(by comparison with that expected from water hammer alone) have 
been used as criteria for the occurrence of a molten fuel/coolant 
interaction and such interactions of varying degrees of violence have 
been found for water/aluminium, water/bismuth oxide, water/tin 
over a range of temperatures from 350 to 950°C, for water/boric 
oxide, but not for water/magnesium. 


16250 (NUREG—0457(Rev.0)) Qualification testing program 
plan for SIMMER. A computer code for LMFBR disrupted core 
analysis. Basdekas, D.L.; Silberberg, M.; Curtis, R.T.; Kelber, C.N. 
(Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Reactor Safety Research). Jul 1978. 48p. NTIS $5.25. 

The objective of SIMMER qualification testing program is to 
assure that the mathematical models and input parameters are de- 
rived from experimental data, which, on the basis of criteria still to 
be established, are representative of the phenomena and processes 
governing the progression of a CDA in an LMFBR. At the present 
time, the work to meet this objective can be classified into three 
general task areas as they relate to the use of SIMMER in CDA 
analysis: (1) The whole-core energetic disassembly accident, or the 

“vessel problem”: The objective here is to predict the partition of 
the total energy release, by a postulated severe power excursion, 
between the primary containment and the energy absorbed through 
nondestructive dissipative processes. (2) Single subassembly acci- 
dent: The objective here is to determine the pertinent phenomena 
and to develop the capability to assess the significance and likelihood 
that such accidents might propagate to involvement of larger frac- 
tion of the core. (3) The whole-core transition phase accident: The 
objective here is to advance the understanding of the phenomena 
and processes involved, so that reliable predictions can be made of 
the possible consequences of a CDA and the potential for further 
nuclear excursions through recriticality. 


16251 (NUREG/CR—0049) Method for risk analysis of nuclear 
reactor accidents. Maekawa, M.; Rasmussen, N.C.; Vesely, W.E. Jr. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nuclear 
Engineering). Jan 1978. 307p. (MITNE-NUREG—205). Nuclear 
Regulatory Commission, Washington, DC. 

A method is developed for deriving a set of equations relating 
the public risk in potential nuclear reactor accidents to the basic 
variables, such as population distributions and radioactive releases, 
which determine the consequences of the accidents. The equations 
can be used to determine the risk for different values of the basic 
variables without the need of complex computer programs and can 
be used to determine the variable values which are needed to satisfy 
various risk criteria. The methodology developed in this study 
consists of two steps. The first step involves fitting the risk distribu- 
tions of frequency versus consequence to parametric distributions 
which contain a small number of parameters. The second step 
involves deriving the equations which relate the distribution param- 
eters to the basic variables of interest. Regression techniques are 
used for this second step. The methodology is demonstrated for 
examples based on the results of the Reactor Safety Study. The 
calculated distributions of early fatalities in nuclear reactor accidents 
and the historical records of fatalities in hurricanes, tornadoes, 
earthquakes and dam failures are examined to determine an appropri- 
ate family of parametric distributions. From these examinations, the 
Weibull distribution is found to be appropriate for all of the exam- 
ined events. A set of equations is then derived which relate the 
population distribution and the parameters of the Weibull distribu- 
tions for early fatalities from PWR accidents. Regression equations 
relating the parameters to the characteristics of radioactive releases 
are also derived. 


16252 (NUREG/CR—0199) Radiological assessment of steam 
tor removal and replacement. Hoenes, G.R.; Waite, D.A.; 
McCormack, W.D. (Battelle Pacific Northwest Labs., Richland, 
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WA (USA)). Jun 1978. Contract EY-76-C-06-1830. 45p. (PNL— 
2656). Dep. NTIS, PC A03/MF AO1. 

The analysis in this report provides a detailed estimate of 
occupational exposure received during the removal and replacement 
of contaminated steam generator U-tube assemblies. For this analy- 
sis, the high end of the exposure rate range for each step was chosen 
to assure a conservative approach in estimating the radiation dose to 
workers. Where possible, comparisons with utility exposure esti- 
mates are made and high-exposure tasks are identified. Alternatives 
for disposal of the removed U-tube assemblies are examined and 
estimates of radioactive releases from the removal and replacement 
operation are made. This analysis covers U-tube steam generators in 
particular, but the technique may be adapted to other types of steam 
generators and other reactor system components that might have to 
be removed. 


16253 (NUREG/CR—0243) Quarterly progress report on blow- 
down heat transfer separate-effects program for April—June 1978. 
Thomas, D.G.; Bohanan, R.E.; Jallouk, P.A. (Oak Ridge National 
Lab., TN (USA)). 18 Aug 1978. Contract W-7405-ENG-26. 5Ip. 
(ORNL/NUREG/TM—228). Dep. NTIS, PC A04/MF AOI. 

Progress is summarized in the areas of Forced Convection 
Test Facility (FCTF) operation, data analysis, Thermal-Hydraulic 
Test Facility (THTF) operation, two-phase flow instrumentation 
studies, THTF instrumentation, and procurement and evaluation for 
THTF Bundle 3. 


16254 (NUREG/CR—0361) Random vibration of a nonlinear 
two-degree-of-freedom oscillator. Stott, S.J.; Masri, S.F. (University 
of Southern California, Los Angeles (USA). Dept. of Civil Engi- 
neering). May 1978. 109p. NTIS $6.50. 

An analytical and experimental investigation is made of the 
dynamic response of a nonlinear two-degree-of-freedom oscillator 
that models some of the basic phenomena involved in the response of 
complex nuclear power plant systems under dynamic environments. 
An approximate analytical solution is obtained for the stationary 
response of the system when subjected to stationary random excita- 
tion. Experimental measurements performed with an electronic 
analog computer and numerically simulated solutions generated by 
means of a digital computer verify the findings. Results are given for 
the power spectral density and root-mean-squared level of the re- 
sponse. The effects of various system parameters on the response of 
the nonlinear system are determined. 


16255 (NUREG/CR—0366) Fire protection research quarterly 
progress report, October—December 1977. Klamerus, L.J. (Sandia 
Labs., Albuquerque, NM (USA)). 8 Mar 1978. Contract EY-76-C-04- 
0789. 45p. (SAND—78-0477). Dep. NTIS, PC A03/MF AO1. 

This report describes the activities of a Fire Protection Re- 
search Project during the period of October-December 1977. It 
describes a testing program which was undertaken to assess the 
adequacy of fire retardant coatings as applied on electrical cables. 
The preliminary results show a remarkable consistency between 
small scale tests and a full scale single tray testing program. 


16256 (NUREG/CR—0370) Quarterly progress report on fis- 
sion product behavior in LWRs for the period April—June 1978. 
Malinauskas, A.P.; Lorenz, R.A.; Collins, J.L.; Osborne, M.F.; 
Towns, R.L.; Whatley, R.L. (Oak Ridge National Lab., TN (USA)). 
31 Aug 1978. Contract W-7405-ENG-26. 19p. (ORNL/NUREG/ 
TM—242). Dep. NTIS, PC A02/MF AOl1. 

Analysis of data obtained during High Burnup Fuel Test 12 
(HBU-12) is complete; this test was conducted to determine the gap 
inventories of cesium and iodine by purging a selected H.B. Robin- 
son fuel rod segment with purified helium. Total release of both 
species was virtually identical when expressed as percent of total 
inventory. In addition, it was possible to estimate the extent to which 
diffusion of cesium from the pellet matrix augmented the gap inven- 
tory of this species. Correction of the data for this contribution 
indicated that the gap inventory of cesium for this H.B. Robinson 
fuel rod amounted to 0.30% of total cesium inventory, as compared 
with a value of 0.25% which was inferred from determinations of 
xenon gap inventory made earlier. Preparations are being made for 
the conduct of the High Temperature Test Series and for tests with 
Boiling Water Reactor (BWR) fuel from Peach Bottom-2. Gross 
gamma activity scans of the Peach Bottom fuel rod which will be 
employed in the latter tests indicate a buildup of cesium at pellet- 
pellet interfaces; this suggests that the gap inventory of cesium and 
iodine is significantly higher than that found in the H.B. Robinson 
rods which have been used in the High Burnup Fuel Test Series. 
Two preliminary designs of the Fission Product Transport Test 
Facility (FPTTF) have been developed; one of these is for a facility 
which is capable of operation with steam at 1600°C, and the other 
with steam at 1000°C. Cost/benefit analyses were made which 
supported further development of only the 1000°C steam capability. 


16257 (NUREG/CR—0400) Risk Assessment Review Group 
report to the U.S. Nuclear Regulatory Commission. Lewis, H.W.; 





APRIL 15, 1979 


Budnitz, R.J.; Kouts, H.J.C.; Loewenstein, W.B.; Rowe, W.D; von 
Hippel, F.; Zachariasen, F. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Ad Hock Risk Assessment Review Group). Sep 
1978. 76p. NTIS, PC A04/MF AOI1. 

The Risk Assessment Review Group was organized by the 
U.S. Nuclear Regulatory Commission on July 1, 1977, with four 
elements to its charter: clarify the achievements and limitations of 
WASH-1400, the “Rasmussen Report”; assess the peer comments 
thereon, and responses to those comments; study the present state of 
such risk assessment methodology; and recommend to the Commis- 
sion how (and whether) such methodology can be used in the 
regulatory and licensing process. Areas of study include: risk assess- 
ment methodologies; statistical issues; completeness; the data base; 
and the WASH-1400 assessment of the damage to human health 
from radiation after a postulated accident. Specific items discussed 
include: Browns Ferry; common cause failure; human factors; format 
and scrutability; the peer review process; earthquakes; risk percep- 
tion; allegations by UCS concerning WASH-1400 treatment of qual- 
ity assurance and quality control; current role of probabilistic meth- 
ods in the regulatory process; acts of violence; ATWS; influence of 
design defects in quality assurance failures; and calculation of popu- 
lation doses from given releases of radionuclides. 


16258 (NUREG/CR—0412) Water reactor safety programs 
sponsored by the Nuclear Regulatory Commission's Division of Reac- 
tor Safety Research. Quarterly technical progress report, July—Sep- 
tember 1978. Wills, E.L. (ed.). (Idaho National Engineering Lab., 
Idaho Falls (USA)). Oct 1978. Contract EY-76-C-07-1570. 81p. 
(TREE—1294). Dep. NTIS, PC A05/MF AO1. 

Water reactor research performed by EG and G Idaho, Inc., 
July through September 1978 is summarized for ongoing programs: 
semiscale, LOFT, thermal fuels behavior, code development and 
analysis, code assessment and applications, and the 3-D Project. 


16259 (NUREG/CR—0442) Effects of air blast on power plant 
structures and components. Kot, C.A.; Valentin, R.A.; McLennan, 
D.A.; Turula, P. (Argonne National Lab., IL (USA)). Oct 1978. 
Contract W-31-109-ENG-38. 120p. (ANL-CT—78-41). Dep. NTIS, 
PC A06/MF AOl. 

The effects of air blast from high explosives detonation on 
selected power plant structures and components are investigated 
analytically. Relying on a synthesis of state of the art methods 
estimates of structural response are obtained. Similarly blast loadings 
are determined from compilations of experimental data reported in 
the literature. Plastic-yield line analysis is employed to determine the 
response of both concrete and steel flat walls (plates) under impul- 
sive loading. Linear elastic theory is used to investigate the spalling 
of concrete walls and mode analysis methods predict the deflection 
of piping. The specific problems considered are: the gross deforma- 
tion of reinforced concrete shield and containment structures due to 
blast impulse, the spalling of concrete walls, the interaction or 
impact of concrete debris with steel containments and liners, and the 
response of exposed piping to blast impulse. It is found that for 
sufficiently close-in detonations and/or large explosive charge 
weights severe damage or destruction will result. This is particularly 
true for structures or components directly exposed to blast impulse. 


16260 (PB—279654) Dynamic stiffness matrices for homogene- 
ous viscoelastic halfplanes. Dasgupta, G.; Chopra, A.K. (California 
Univ., Richmond (USA). Earthquake Engineering Research Center). 
Nov 1977. 125p. (UCB/EERC—77/26). NTIS PC A06/MF AOI. 

Analytical expressions and numerical results are presented for 
the complex-valued, dynamic (frequency dependent), flexibility in- 
fluence coefficients for a homogeneous, isotropic, linearly viscoelas- 
tic half space in plane strain or generalized plane stress. These 
influence coefficients, defined for uniformly spaced nodal points at 
the surface of the half space, are obtained from solutions of two 
boundary value problems, associated with harmonically time-vary- 
ing stresses uniformly distributed between two adjacent nodal points. 
Numerical values for these coefficients are presented for a viscoelas- 
tic half space of constant hysteretic material. A method is developed 
to determine from these results the dynamic stiffness matrix, associat- 
ed with the nodal points at the base of a surface supported structure, 
for the half space. The resulting dynamic stiffness matrix is shown to 
be superior compared to the one determined from an available 
procedure, which is based on solutions of displacement boundary 
value problems for the half space. (Portions of this document are not 
fully legible) 


16261 (PB—281596) Annual report of contract research for the 
Metallurgy and Materials Research Branch, Division of Reactor 
Safety Research, Fiscal Year 1977. (Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Reactor Safety Research). May 
1978. 357p. NTIS PC A16/MF AO. 

Contents include: Fracture and structural mechanics; Non- 
destructive inspection; Steam generator integrity and corrosion; and 
Pressure vessel surveillance dosimetry; Piping system analysis. 
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16262 (RE-A—78-189) Spirt computer program (stress-strains 
from pressures instigated by reactor transients). Hanson, G.H. 
(comp.). (Idaho National Engineering Lab., Idaho Falls (USA)). 
[nd]. Contract EY-76-C-07-1570. 204p. Dep. NTIS, MF AOl. 

Portions of document are illegible. 

The SPIRT computer program was developed to predict the 
pressure generated by the rapid dispersal of molten UO, from 
power-reactor-type fuel rods into the coolant water. This rapid 
dispersal of molten fuel results from very high-power excursions 
initiated by the rapid insertion of reactivity. The SPIRT code has 
been useful to the Research, Engineering and Construction Organi- 
zations in their safety analyses of the ATR and ETR, which use 
aluminum-clad fuel plates. 


16263 (RISO-M—1997) Critical review of Jan Beyea’s report: A 
study of some of the consequences of hypothetical reactor accidents at 
Barsebaeck. Gjoerup, H.L.; Hedemann Jensen, P.; Jensen, N.O.; 
Pejtersen, V.; Lundtang Petersen, E.; Petersen, T.; Thykier-Nielsen, 
S.; Heikel Vinther, F. (Risoe National Lab., Roskilde (Denmark)). 
Apr 1978. 15p. (In Danish). Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 


This report contains a critical review of Jan Beyea’s report: A 
study of some of the consequences of hypothetical reactor accidents 
at Barsebaeck (Princeton University, January 1978). Unreasonable 
assumptions concerning dry deposition, plume rise, meteorological 
considerations, dose-response relationship and probability distribu- 
tions were found in the report. It is found that the conclusions of the 
Beyea report are the result of a mathematical exercise rather than the 
results of a realistic risk evaluation for Barsebaeck. 


16264 (TFBP-TR—306) Loss-of-Coolant Accident test series: 
Test LOC 3 experiment operating specification. Yackle, T.R. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Dec 1978. Contract 
EY-76-C-07-1570. 91p. Dep. NTIS, PC A05/MF AO1. 

The purpose of this document is to specify the experiment 
operating procedure for Test LOC-3. The test will be performed 
using four, separately shrouded fuel rods of PWR 15x15 design. Two 
rods have been previously irradiated and two rods will be unirradiat- 
ed. One unirradiated and one irradiated rod will be backfilled with 
helium to a pressure typical of beginning-of-life PWR fuel rods, and 
the other rods will be backfilled to a pressure typical of fuel rods at 
the end-of-operational life. This document describes the fuel train, 
test assembly, LOCA modifications, and instrumentation associated 
with each component. The procedures of the experiment conduct for 
Test LOC-3 and the data aquisition and reduction requirements are 
presented. The posttest operations support and the postirradiation 
examination requirements are presented. 


16265 (UNI-NUSAR—14) Corral code analysis of airborne fis- 
sion product behavior following postulated N reactor accidents. Ow- 
zarski, P.C. (United Nuclear Industries, Inc., Richland, WA (USA)). 
1 Jun 1978. Contract EY-76-C-06-1857. 96p. Dep. NTIS, PC A0S/ 
MF AOl. 

CORRAL is a complex computer model of reactor contain- 
ment space that describes the transport, deposition, and leakage of 
airborne fission products during postulated accidents. This report 
provides a user’s manual for the CORRAL code applied to N- 
Reactor. It also describes detailed calculations of airborne fission 
product sources to the environment from a postulated accident for 
the N-Reactor. This document uses the description of the airborne 
fission product behavior for flow blockage to a pressure tube as the 
demonstration case for this version of CORRAL (CORRAL-N), 
which was developed to properly describe the complex Fog Spray 
systems in the N-Reactor confinement building. 


16266 Nuclear power plant quality assurance-palliative or pana- 
cea. Poling, W.D. (TVA, Chattanooga, TN). Mech. Eng.; 100: No. 7, 
30-37(Jul 1978). 

Attainment of a high level of quality in plant design, con- 
struction, fabrication, erection, and operation requires the imposition 
of a structured QA (Quality Assurance). System, with detailed 
formal procedures, close surveillance, and adequate documentation. 
We have the technical excellence to design and construct flawless 
plants and operate them efficiently. QA is a system designed to 
identify problems that tend to prevent realization of this potential 
and verify that they are corrected. It provides management the 
means to measure and control performance against its own standards 
for technical excellence. Quality assurance’s payoff is to the utility 
and its customers--not to the regulatory agency. Its level of imple- 
mentation should be determined as that which is most beneficial to 
the utility--not just to satisfy regulatory requirements. If the level is 
such that it provides the maximum benefits in terms of plant and 
equipment availability, there will be no problem meeting these 
requirements. 12 refs. 


16267 Reduction of radiation levels in 95% water reactor power 
stations by means of design measures. Berg, D " (Rheinisch-Westfael 
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Elektrizitaetswerk, Essen, Ger.). VGB Kraftwerkstech.; 58: No. 4, 
256-261(Apr 1978). (In German). 

Numerous measures by manufacturers and operators to 
reduce radiation levels already affect the engineering design process. 
This paper comprises a summary of these design measures, a com- 
parison of costs and benefits, and also measures for ensuring the 
application of radiation ‘ a techniques during the design and 
construction stages. | ref. 


16268 Criteria relevant to the determination of reliability. 
Adams, N.J.; Macleod, J.S. (Health and Safety Executive, London 
(UK)). pp 49-59 of Reliability problems of reactor pressure compo- 
nents. Vol. 1. Vienna; International Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

A high level of reliability is required for pressure-retaining 
components whose failure or malfunction can lead to a release of 
radioactivity. However, problems arise as to the formulation of 
suitable methods for defining and assessing the total reliability re- 
quirements. Within the Nuclear Installations Inspectorate, criteria 
have been proposed which outline an approach for determining if a 
component or system meets acceptable standards and whether addi- 
tional protective measures may be necessary. The paper describes 
the elements of these criteria and outlines the basic philosophy 
behind them. This philosophy has been influenced by the recognition 
that limitations in knowledge exist in some important areas and by 
the fact that the radiological consequences of failure can vary 
considerably. While quantitative reliability methods are not ignored, 
certain important areas where limitations in knowledge exist have 
been identified and in these areas a quantitative definition of reliabil- 
ity becomes uncertain. A pressure vessel is considered as such an 
example and is used to outline the type of qualitative approach 
which must be adopted for the assessment of safety and reliability in 
these circumstances. 


16269 Surveillance specimens: a part of the reactor pressure 
vessel reliability and safety programme. Brumovsky, M. (Skoda, 
Pizen (Czechoslovakia)). pp 415-427 of Reliability problems of reac- 
tor pressure components. Vol. 1. Vienna; International Atomic 
Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

One of the most important requirements in the design and 
operation of nuclear power plants is the safety of nuclear reactor 
pressure components. In the case of pressure vessels it is necessary to 
ensure practically 100 per cent safety against failure. Pressure vessel 
safety is evaluated during design on the basis of calculations. Since 
some differences exist in the material and operation regimes are also 
not constant, it is necessary to organize in-service inspections during 
the lifetime of the pressure vessel. The inspections are divided into 
two types - non-destructive inspections, which are usually mistaken- 
ly assumed to represent all in-service inspections (they ascertain 
changes in pressure vessel material integrity) and destructive inspec- 
tions, which are represented by surveillance specimens programmes 
(they ascertain changes in material properties). By comparing the 
calculated values in separate areas of pressure vessels it is possible to 
show the importance of both types of in-service inspection. Their 
relation depends on the stress state and neutron field value in the 
calculated area. Calculations show that both parts supplement each 
other, just as both approaches (the temperature approach and the 
—- one) supplement each other in the evaluation of operational 

ety. 


16270 Reliability of nuclear power plant safety systems. Susnik, 
J. (Institut Jozef Stefan, Ljubljana (Yugoslavia)). pp 149-158 of 
Reliability problems of reactor pressure components. Vol. 1. Vienna; 
International Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

A criterion was established concerning the protection that 
nuclear power plant (NPP) safety systems should afford. An estimate 
of the necessary or adequate reliability of the total complex of safety 
systems was derived. The acceptable unreliability of auxiliary safety 
systems is given, provided the reliability built into the specific NPP 
safety systems (ECCS, Containment) is to be fully utilized. A crite- 
rion for the acceptable unreliability of safety (sub)systems which 
occur in minimum cut sets having three or more components of the 
analysed fault tree was proposed. A set of input MTBF or MTTF 
values which fulfil all the set criteria and attain the appropriate 
overall reliability was derived. The sensitivity of results to input 
reliability data values was estimated. Numerical reliability evalua- 
tions were evaluated by the programs POTI, KOMBI and particu- 
ued URSULA, the last being based on Vesely’s kinetic fault tree 
theory. 


16271 OCTAVIA: A computer code to calculate the probability 
of pressure vessel failure from pressure-transient occurrences. Vesely, 
W.E.; Lynn, E.K.; Goldberg, F.F. (Nuclear Regulatory Commis- 
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sion, Washington, D.C. (USA)). pp 105-122 of Reliability problems 
of reactor pressure components. Vol. 1. Vienna; International 
Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The OCTAVIA computer code has been developed to calcu- 
late the probability of pressure vessel failure from operationally 
caused pressure-transients which can occur in pressurized water 
reactors. The analysis approach is straightforward and involves 
calculation of vessel failure pressures using fracture mechanics meth- 
ods and estimation of pressure-transient characteristics using histori- 
cal, nuclear data. The Surry 1 ag vessel is analysed to demon- 
strate the code’s capabilities. For the exampled application, at an 
operating temperature of 110°F (43°C), the vessel failure probability 
increases from 5x10~’ per reactor year at a vessel age of 2.5 years to 
3x10-® per reactor year at a vessel age of approximately 40 years. 


16272 Mechanical factors affecting reliability of pressure compo- 
nents (fatigue, cracking). Lebey, J.; Garnier, C.; Roche, R.; Barra- 
chin, B. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Dept. des Etudes Mecaniques et Thermiques). pp 
439-459 of Reliability problems of reactor pressure components. Vol. 
1. Vienna; International Atomic Energy Agency (1978). (In French) 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The reliability of a pressure component can be seriously 
affected by the formation and development of cracks. The experi- 
mental studies presented in this paper are devoted to three different 
aspects of crack propagation phenomena which have been relatively 
little described. In close connection with safety analyses of PWR, 
the authors study the influence of the environment by carrying out 
fatigue tests with samples bathed in hot pressurized water. Ferritic, 
austenitic and Incolloy 800 steels were used and the results are 
presented in the form of fatigue curves in the oligocyclic region. The 
second part of the paper relates to crack initiation cirteria in ductile 
steels weakened by notches. The CT samples used make it possible 
to study almost all types of fracture (ductile, intermediate and 
brittle). The use of two criteria based on the load limit and on the 
toughness of the material constitutes a practical way of evaluating 
crack propagation conditions. A series of tests carried out on 
notched spherical vessels of different size shows that large vessels 
are relatively brittle; fast unstable fracture is observed as size in- 
creases. Crack growth rate in PWR primary circuits is studied on 
piping elements (0.25 scale) subjected to cyclic stress variations 
(285°C and with pressure varying between | and 160 bar in each 
cycle). By calculating the stress intensity factor, correlation with 
results obtained in the laboratory on CT samples is possible. 


16273 Sensitivity of pressure vessel reliability to material and 
other factors. Lidiard, A.B.; Williams, M. (UKAEA, Harwell. 
Atomic Energy Research Establishment). pp 233-248 of Reliability 
probiems of reactor pressure components. Vol. 1. Vienna; Interna- 
tional Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

e analysis, based on the methods of linear elastic fracture 
mechanics, explicitly incorporates various effects, including (1) pre- 
service pressure tests, (2) the incidence and size distribution of cracks 
existing in vessels as they enter service, (3) the dispersion in material 
toughness and (4) crack growth in service by fatigue and corrosion- 
pe Here further results are presented, using this method, which 
enables examination of the sensitivity of the calculated failure rates 
throughout the life of the vessel to changes in certain of the basic 
assumptions. In particular, variations are examined that come from 
changes in (1) mean toughness at both operating temperature and 
during the pre-service cold-hydro test, (2) crack shape and size 
distribution, (3) crack growth rates and certain other factors. The 
numerical calculations have been made principally in the context of 
the conditions governing the manufacture and operation of pressur- 
ized water reactors (PWRs). We find that failure rates decrease the 
more the toughness at the operating temperature exceeds that per- 
taining during the cold-hydro test, although they are relatively 
insensitive to the absolute value of the toughness at operating 
temperatures. They are notably sensitive to crack growth rates, 
although only when every crack is assumed to grow by corrosion 
fatigue under ‘wet’ conditions do the failure rates enter the range of 
meaningful values (i.e. 10~* per vessel year or more). We also find 
that repeated over-pressurization of the vessel during the operation 
of the reactor to an extent not greater than that of the cold-hydro 
test can increase the failure rates by about an order of magnitude. 
However, for realistic assumptions the rates will still be much less 
than 10~® per vessel year throughout the life of the vessel, even 
without in-service inspection. In general, it is concluded that cata- 
strophic failure of PWR vessels during normal operation is not the 
most significant accident condition. 


16274 Conceptions of safety and their lawful realisation. Lin- 
dackers, K.H. (Technischer Ueberwachungs-Verein Rheinland e.V., 
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Koeln (Germany, F.R.)). Wiss. Umwelt ISU; No. 1, 3-6(1978). (In 
German). 

From Power stations: aims of environmental protection and 
their realisation; Aachen, Germany, F.R. (27 - 28 Sep 1977). 

Firstly the paper will demonstrate which safety regulations 
currently apply specifically to power stations. On closer inspection 
of these a regulations, it becomes evident that full comprehen- 
sion of their significance and effects requires specialised knowledge 
which it is not possible for a layman to have. An attempt will be 
made to describe in concrete terms a layman's conceptions of safety. 
In the last part of the paper proposals will be made as to how 
congruence may be attained in the future between layman’s concep- 
tions of safety and their lawful realisation. In this connection the 
course of the licensing procedure will be considered and also the 
extent to which the people concerned are involved in it. In the 
coming years we must work towards an understanding of and trust 
in the lawful safety regulations by the public. Only in this way can 
the existing emotions be eradicated and the basis for the agitators’ 
activities be removed. 


16275 Problem of nuclear power. Risks, social conditions and 
perspectives of energy supply. Heimbrecht, J.; Kade, G.; Krusewitz, 
K.; Moldenhauer, B.; Steinhaus, K.; Weish, P. Bl Dtsch. Int. Polit.; 
22: No. 6, 656-681(1977). (In German). 

The battle over the problems of nuclear power has gone on in 
the Federal Republic for several years. The Buergerinitiativen, 
which used to be small and largely unpolitical, have become a major 
social force during this time. Subjects: 1) Dangers of nuclear power - 
can the risk be justified; 2)The necessity of nuclear power; 3) The 
enforcement of nuclear power - political and economic background; 
4) Limits of power generation - limits of growth or limits of the 
system. 


16276 Post-accident heat removal in LMFBR’s. Gluekler, E.L. 
(General Electric Co., Sunnyvale, CA); Baker, L. Jr. pp 285-324 of 
Symposium on the thermal and hydraulic aspects of nuclear reactor 
safety. Vol. 2. Jones, O.C. Jr.; Bankoff, S.G. (eds.). New York; 
American Society of Mechanical Engineers (1977). 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

For safety assessments of early sodium cooled fast breeder 
reactors (LMFBRs), extremely unlikely events such as unprotected 
loss of flow and transient overpower sequences have been evaluated. 
The prediction of the consequences of these postulated events in- 
volves investigations of decay heat dissipation and core retention. In 
general, these problem areas are referred to collectively as post- 
accident heat removal (PAHR). This paper reviews data on heat 
transfer, fluid mechanics, nuclear stability and material interactions 
associated with PAHR. Some concepts applied in early LMFBRs 
for consequence mitigation are also described. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 15483 


MAGNETIC 


REFER ALSO TO CITATION(S) 16818 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 15773, 16295 


16277 Accumulation of energy by underground storage using 
compressed air. Noe, J.M.; Souquet, G. (Society Geostock, France). 
Ann. Mines; 184: No. 4, 29-34(Apr 1978). (In French). 

Adapting electricity output to the consumer needs has always 
been difficult, and new solutions to this problem have become 
particularly necessary with the development of nuclear energy 
whose production is all the more economical because it is regular. 
The principle, advantages and costs of the underground energy 
storage using compressed air are discussed, and two related projects, 
one in West Germany and the other in the U.S., are described. 


16278 Analytical determination of the fuel effect of air storage 
S turbine power plants. Maksudyan, A.S.; Alanyan, Z.A.; Boyadz- 
an, A.G. (Inst. Energoset., Erevan). Teploenergetika (Moscow); No. 
2 ¥0-73(Feb 1978). (In Russian). 
In the proposed gas turbine power plant (GTPP), compres- 
sors that compress air when gas turbines are stopped are driven by 
electric motors consuming off-peak power. Gas turbines put into 
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operating during peak-load hours give all their energy to electric 
generators. It is shown that the amount of peakload power produced 
by GTPP exceeds considerably the consumed off-peak power. The 
fuel effect of GTPP is a postive value. Specific fuel savings, com- 
pared with an alternative variant of putting a pumped storage 
hydroelectric power plant and a supplementary gas turbine power 
plant into operation amount to 0.03-0.125 kg of coal equivalent/ 
(kW*h). Regenerative air preheating results in a sharp decrease in 
fuel consumption during the discharge of a GTPP. 


16279 Mechanical energy storage systems: compressed air and 
underground pumped hydro. Chiu, H.H.; Rodgers, L.W.; Saleem, 
Z.A.; Ahluwalia, R.K.; Kartsounes, G.T.; Ahrens, F.W. New York; 
American Inst. of Aeronautics and Astronautics (1978). 14p. 

From 16. AIAA aerospace sciences meeting; Huntsville, AL, 
USA (16 Jan 1978). 

Compressed air and underground pumped hydro storage are 
near-term load-leveling and peak-shaving technologies that are being 
considered by electric utilities. Assessments of the technical and 
economic feasibility of these storage systems have concluded that no 
major technical barriers for their implementation exist and that the 
systems are economically competitive with conventional r 
plants. The paper reviews and compares the characteristics of these 
two energy storage systems, evaluates their potential impacts, and 
presents recent research results with particular emphasis on air 
storage technology. In addition, advanced concepts and technical 
areas, where further work would be beneficial, are discussed. 


16280 Anti-polluting power plant using compressors and gas tur- 
bines. Rigollot, G.A. (to Agence Nationale de Valorisation ¢ de la 
Recherche (ANVAR)). US Patent 4,049,299. 20 Sep 1977. Priority 
date 12 Mar 1973, France. 8p. 

An electric power generating plant includes at least two 
compressors having matched operating characteristics, alternators 
and turbines and boilers having combustion chambers connected to 
the turbines. The compressors, alternators and turbines are opera- 
tively interconnected such that during no power demand periods the 
compressors are driven in a series arrangement by the alternators, 
functioning as electric motors, to store a supply of pressurized air in 
an air storage tank, and during normal and peak power demand 
periods the turbines, supplied by the combustion chambers of the 
boilers, drive the compressors, functioning in parallel relationship, 
which feed respective ones of the boilers with enriched air and a gas 
recycled after expansion by one of the turbines. During the normal 
and peak power demand periods pressurized air previously stored in 
the air storage tank by the compressors is fed to the combustion 
chamber of one of the boilers. 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 15892, 16279 


16281 (AED-CONF—78-155-005) Construction of motor gener- 
ators for pumped storage power stations. Haeberer, J. (Allgemeine 
Elektricitaets-Gesellschaft AEG Telefunken, Berlin (Germany, 
F.R.)). 1978. 9p. (In German). (CONF-7804102—5). Dep. NTIS (US 
Sales Only), PC A02/MF AOl1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

Illustrated by the example of three finished/semi-finished 
pumped storage power stations, particular attention is paid to the 
influence of the numerous parameters on the design and the con- 
struction of the machine sets. The start-up of the machine sets with 
pump-turbines, where the direction of rotation of pump and turbine 
operation is reversed, means that special measures have to be taken 
when start-up takes place often. The two stations with pump- 
turbines work for 50 Hz and for 16 2/3 Hz networks. The conditions 
for start-up are different. 


16282 (PB—277535) Estimating reversible pump-turbine charac- 
teristics, Stelzer, R.S.; Walters, R.N. (Bureau of Reclamation, 
Denver, CO (USA). Engineering and Research Center). Dec 1977 
47p. NTIS PC A03/MF AO1. 

The monograph presents guidelines for designers who plan or 
maintain pump-turbine installations. Data are presented on recent 
installations of pump-turbines which include figures showing operat- 
ing characteristics, hydraulic performance, and sizing of the unit. 
Specific speed, impeller/runner diameter, and the best efficiency 
head and discharge were selected as the criteria that characterize the 
unit performance. 


16283 Energetic characteristics of pumped storage hydroelectric 
power plants and their utilization. Karol’, L.A.; Rabinskii, V.M.; 
Silaev, B.I. (Moscow Power Engineering Inst., USSR). Jzv. Vyssh. 
Uchebn. Zaved., Energ.; 21: No. 3, 101-108(Mar 1978). (In Russian). 
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Results of investigations of the characteristic of Oo gees 
equipment of pumped storage hydroelectric power plants (PSHPP) 
nue with hydraulic machinery of different types are presented 
and performance characteristics of PSHPP are given. It is shown 
that, in the turbine mode of operation of reversible units, a 2 to 4% 
decrease in the operating efficiency of PSHPP takes place compared 
with the direct-flow turbines. The advantages of utilization of the 
proposed generalized charge-discharge characteristics of PSHPP for 
control purposes are shown. 


16284 Model tests of reversible hydraulic machines. Sotnikov, 
A.A. Energ ‘oenie; No. 4, 23- 24(1978). (In Russian). 

Experimental investigations carried out at the hydraulic tur- 
bine laboratory of the Leningrad Metal Works on a model setup are 
described. A reversible hydraulic machine for the conditions of 
Zagorskaya pumped storage hydroelectric power plant was tested. 
The main results of research are presented and further lines of 
investigations are recommended. 


16285 Marginal investment outlay per unit for pumped storage 
power plants. Koksa, E. (Energoprojekt, Katowice, Poland). Energe- 
tyka; 31: No. 11, 433-436(Nov 1977). (In Polish). 
Two variants of covering peak power demands in electric 
power plants (highly efficient installations in condensing power 
plants and pumped storage power plants) are compared. t data 
are derived. (JSR) 





FLYWHEELS 


16286 (SAND—78-0957) Aerodynamic heating of high-speed fly- 

wheels in low-density environments. Baer, M.R. (Sandia Labs., Albu- 

ay NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 5Op. 
p. NTIS, PC A03/MF AOl1. 

A general computer code that interfaces with CINDA to 
predict the effects of aeroheating of high-speed flywheels is present- 
ed. Slip-flow aeroheating can be examined for axisymmetric geome- 
tries for a steady-state or transient calculation; the same options 
apply to free-molecular aeroheating. Additional allowances are made 
for composite materials with temperature-varying properties, vari- 
able gas properties, time-varying spin rates, and excess heating at the 
flywheel tip. Results have been included to demonstrate the code’s 
flexibility. It is concluded that pressures between 10~? and 10~* torr 
are necessary to avoid steady-state (approximately | hr) temperature 
fields >50°F above ambient. Protruding edges have the major 
potential to cause thermal problems. 


16287 (NP-tr—2051) Composite materials in the design of high- 
energy flywheels (1). Visconti, I. Translated from Ing. Mecc.; 25: No. 
6, vp(Jun 1976). 11p. British Library Lending Div., Yorkshire, Eng. 

The use of composite materials for flywheel energy storage is 
examined. Particular attention is paid to stress analysis of the materi- 
als. (TFD) 


THERMAL 


REFER ALSO TO CITATION(S) 15842, 15843, 15845, 16377, 
16418, 16433 


16288 Can energy be stored underground. de Marsily, G. (Ec. 
National Super. des Mines, Paris). Ann. Mines; 184: No. 4, 11-24(Apr 
1978). (In French). 

After briefly discussing the whys and hows of energy storage, 
the article deals with the problem of heat storage underground. The 
equations which govern heat transfer in the natural environments are 
given, and a review is presented of concepts, experiences and 
projects associated with underground heat storage. One of these 
projects is now under way in the south of France. The technique of 
underground heat storage appears promising for storing at least 1 
ery therms, but a number of problems still remains only partially 
solved 


16289 Theoretical and experimental determination of the tem- 

distribution in stratified warm water reservoiys. Leyers, H.J.; 
Scholz, F.; Tholen, A. pp 27-32 of Rationelle Energienutzung durch 
Waerme- -Speicherung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

It has been shown experimentally that in reservoirs, even with 
slow charging processes and large horizontal crossections, the reser- 
voir forms temperature strata, which remain stable. Further, it has 
been shown that calculations of whole operating cycles alternating 
between charging, stable periods and discharging are possible by the 
given model representation with sufficient accuracy, as long as 
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convection processes in the reservoir are taken into account by the 
introduction of effective thermal conductivity coefficients. 


16290 Theory and practice of thermally stratified water reser- 
voirs. Fischer, L.S.; Koppen, C.W.J. van; Wolde, J.T.T. van. pp 33- 
37 of Rationelle Energienutzung durch Waerme-Speicherung. ues- 
seldorf, Germany, F.R.; VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The thermodynamic term exergy is a clear measure of the 
quality of the quantity of heat present at temperature T at a given 
ambient temperature Tsub(u). According to the views of the authors, 
the exergy must be included to characterise the thermally stratified 
hot water reservoirs and for orientation purposes during the design 
stage. 


16291 Investigation of convection in seasonal thermal energy 

reservoirs. Straub, J.; Merker, G.; Kueblbeck, K.; Staudt, A.; Gri- 

gull, U. (Verein Deutscher Ingenieure, Muenchen (Germany, F.R.). 

Bezirksverein Nieder- und Oberbayern). pp 39-46 of Rationelle En- 

oy, durch Waerme-Speicherung. Duesseldorf, Germany, 
.; VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

Using numerical, analytical and experimental investigations, 
attempts are made to estimate the effect of convection on tempera- 
ture compensation processes in seasonal thermal energy reservoirs. 
Because of the unfavourable ratio of actual to calculated time in 
numerical processes, only the starting process up to the achievement 
of a quasi-static condition can be simulated in the computer. The 
flow fields obtained in this way agree well with experimental obser- 
vations. Therefore the temperature profiles calculated by a unidi- 
mensional approximation process for the case where heat losses only 
occur at the top and bottom of the heat reservoir (sidewalls adiaba- 
tic) only show a small deviation (less than 2%) compared to meas- 
ured temperature profiles. For an 8 metre deep heat reservoir, after a 
6 months stable period, the mean measured temperature profiles 
above the strata are about 16% lower than would be expected on the 
basis of pure heat conduction. 


16292 Sensible heat storage in gravel beds. Weissenbach, B. 
(Verein Deutscher Ingenieure, Muenchen (Germany, F.R.). Bezirks- 
verein Nieder- und Oberbayern). pp 47-53 of Rationelle Energienut- 
zung durch Waerme-Speicherung. Duesseldorf, Germany, F.R.; 
VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The construction, heat losses, charging and discharging per- 
formance, temperature level, costs and use of aquifer storage are 
discussed. Aquifer storage of natural soil are compared with storage 
which consist of coarse gravel, and the use of air as a heat transfer 
medium. 


16293 Model calculations for storing waste heat in underground 
planes. Delisle, M.A.G. pp 55-63 of Rationelle Energienutzung 
durch Waerme-Speicherung. Duesseldorf, Germany, F.R.; VDI 
(1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The basic concept of the underground storage of waste heat 
from power station is introduced. The heat exchange processes in 
the rock matrix of the store in operating an aquifer store (storage of 
waste heat in ground water conduits) and the heating caused in the 
rocky material surrounding the plant are calculated from theoretical 
models. 


16294 Structural engineering and hydro economy preventive 
measures for the installation of large scale heat stores. Zwisler, H. pp 
65-71 of Rationelle Energienutzung durch Waerme-Speicherung. 
Duesseldorf, Germany, F.R.; VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

After descussing the work to be carried out on the site for the 
construction of aquifer storage, the main structural engineering 
measures of two well developed processes are described, i.e., small 
louvred walls and underground horizontal water containment with 
horizontal grave jackets. The basis for the construction of such 
aquifer storage, which may have great influence on the ground 
water flow, is the introduction of legal water processes. The basic 
legal principles, authorisation for use and the method of proceeding 
are dealt with. 


16295 Results of research and development work in the field of 
thermal energy storage. Comly, J.B.; Golibersuch, D.C.; Herrick, 
C.S.; Vakil, H.B.; Vosburgh, K.G. pp 73-78 of Rationelle Energien- 
utzung durch Waerme-Speicherung. Duesseldorf, Germany, F.R.; 
VDI (1977). (In German) 
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From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

A survey is given of the research activity in the field of heat 
storage at General Electric Corporate Research and Development 
(GE-CRO). The latest advances in these projects are described. An 
analytical evaluation of the combination of heat storage with energy 
storage by compressed air in ground caverns is presented in order to 
reduce or reduce the demand for high calorific value fossil fuels in 
power stations. The melting of salt in rotating cylinders - a new 
method of using materials with low melting points, which effectively 
removes the usual problems, e.g. low heat transfer, phase separation, 
sub cooling, and high costs is discussed. A horizontal rotating 
cylinder contains the mixture of salts and ensures, thorough mixing 
and excellent heat transfer. Finally quasi-latent heat storage using the 
chemical heat pipe - technical investigation of the combination of 
heat transfer and storage at high temperatures by catalytic, revers- 
ible chemical reactions using the principle of the chemical heat pipe 
is described. 


16296 Properties of some salt hydrates for latent heat storage of 
thermal energy. Gawron, K.; Schroeder, J. pp 79-86 of Rationelle 
Energienutzung durch Waerme-Speicherung. Duesseldorf, Ger- 
many, F.R.; VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The melting points of some selected salt hydrates were 
checked, and their densities, specific heats and steam pressures and 
their chemical reaction to wall materials, sub-cooling and speed of 
crystallisation were examined. Thermal contact and volume changes 
during phase transition and material costs are also dealt with. Some 
examples of applications were given. 


16297 Energy density in latent heat stores - some basic physical 
considerations. Kesselring, P. (Eidgenoessisches Inst. fuer Reaktor- 
forschung, Wuerenlingen (Switzerland)). pp 87-95 of Rationelle En- 
ergienutzung durch Waerme-Speicherung. Duesseldorf, Germany, 
F.R.; VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The problem of ‘energy storage’ is discussed. The differences 
in kinetic and potential energy storage are emphasised, the quality of 
energy is critically examined, the energy losses occurring during 
storage and the requirements for future ideal storage are laid down. 
The energy density of latent heat storage materials is dealt with in 
detail as regards the parameter to be determined and the maximum 
values to be expected. In the most favorable case, which may be 
realized at some time, these lie an order of magnitude below the 
energy density stored in natural oil. Remarks on the economy of low 
temperature latent heat storage are given. 


16298 Latent heat storage equipment for utilisation in solar 
energy systems for apartment houses. Abhat, A.; Aboul-Enein, S.; 
Neuer, G. (Verein Deutscher Ingenieure, Stuttgart (Germany, 
F.R.)). pp 97-104 of Rationelle Energienutzung durch Waerme- 
Speicherung. Duesseldorf, Germany, F.R.; VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

A new type of concept for the storage of latent heat of 
melting using a finned tube heat exchanger is proposed. Latent heat 
storage can easily be integrated into a solar heat supply system for 
buildings and because of its modular construction can easily match 
the energy demand. The heat transfer properties were experimental- 
ly examined using a 6:1 scale test model with two different organic 
substances, white paraffin and Loxiol as storage materials. The 
results obtained have shown that comparatively short charging and 
discharging times can be achieved and that the temperature gradi- 
ents required for charging and discharging in the area of the interest- 
ing heat flow densitiy are small. The storage material chosen for the 
first experiments show a wide range of melting and freezing points. 


16299 Corrosion investigations on materials used in latent heat 
storage equipment. Heine, D. pp 105-110 of Rationelle Energienut- 
zung durch Waerme-Speicherung. Duesseldorf, Germany, F.R.; 
VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The corrosion properties of structural materials Al, AlMgs, 
Cu and 1.4302 steel are examined with regard to the latent heat 
storage media NaeS2O3.5H2O, NasHPO,.12H2O0. Loxial G32 oleic 
acid ester and lauric acid. The temperatures of the experiment were 
200K above the melting point of the storage medium. 


16300 Heat storage and heat transformation by chemical reac- 
tions. Alefeld, G. pp 111-114 of Rationelle Energienutzung durch 
Waerme-Speicherung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 
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It is shown that certain chemical reactions can be used both 
for heat storage and heat transport, and for basic processes for 
energy conversion in refrigerators, heat pumps and power stations. 


16301 Reversible chemical reactions for heat storage. Schmidt, 
E.W. pp 115-125 of Rationelle Energienutzung durch Waerme- 
Speicherung. Duesseldorf, Germany, F.R.; VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

Reversible chemical reactions (RCR) permit the storage of 
heat from various energy sources for numerous applications. Solar 
energy, unused excess power station capacity during the night and at 
weekends, and waste heat are typical energy sources for RCR heat 
storage systems. Possible applications include electrical power gen- 
eration, smoothing out load peaks, energy transport and heating and 
air conditioning of building. Several systems have been examined 
which are matched to the temperature at which the energy to be 
stored is available. System analyses and preliminary designs for two 
applications, a low temperature system (sulphuric acid/water) and a 
high temperature system (sulphur dioxide/oxygen) are described. 
The points of view and selection criteria for the selection of chemi- 
cal reactions are discussed. The economy of the RCR heat storage 
system is compared with other heat and energy storage systems. 


16302 Chemical two-component system for storage and transport 
of heat. Taube, M. pp 127-131 of Rationelle Energienutzung durch 
Waerme-Speicherung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

A design proposal for district heating by rail transport is 
discussed. Waste heat occurring in power stations is to be converted 
into chemical energy in complex compounds of ionic salts and 
ammonia derivaties and is to be released at the point of use by 
absorption of both components. 


16303 Application of the nuclear long-distance energy transport 
system for heat storage. Schulten, R.; Kugeler, K.; Niessen, H.F.; 
Boltendahl, U. pp 133-140 of Rationelle Energienutzung durch 
Waerme-Speicherung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The principle of the nuclear long-distance energy transport 
system is explained and data on output of a model system are given. 
The following storage possibilities are discussed: (1.) reformed gas in 
pipeline systems, (2) hot water storage in conjunction with methane 
producing plant, (3) intermediate storage of the methane produced in 
the methane plant, and (4.) storage of reformed gas in the form of 
methanol. Finally, a report is given on the state of development of 
the nuclear long distance energy transport system. 


16304 Cost limits for economical heat storage equipment. Zier, 
M. pp 141-144 of Rationelle Energienutzung durch Waerme-Spei- 
cherung. Duesseldorf, Germany, F.R.; VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

Using relatively simple assumptions, two equations were de- 
rived for the cost limits of economical heat storage equipment. The 
application of these equations is explained by typical examples. Both 
formulas serve to determine the storage and storage principles, from 
the many which are technically possible, which are economically 
attractive. 


16305 Application of hot water storage equipment in power sta- 
tions for covering the electrical peak load and district heating demand. 
Brandes, H.; Guelicher, L. pp 145-151 of Rationelle Energienutzung 
durch Waerme-Speicherung. Duesseldorf, Germany, F.R.; VDI 
(1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The necessity and advantages of hot water storage are dis- 
cussed, a schematic circuit for peak load power generation using a 
hot water storage is presented, and some possibilities for using 
storage in power stations with combined power-heat generation are 
discribed. Storage concepts and main components are suggested for 
both generating peak load and for district heating supply. Finally, 
details are given of the economics of hot water storage in power 
stations for covering the electrical peak load. 


16306 Considerations of marginal costs for the economical appli- 
cation of heat storage equipment in combined heat-power generation. 
Gerken, A. pp 153-162 of Rationelle Energienutzung durch 
Waerme-Speicherung. Duesseldorf, Germany, F.R.; VDI (1977). (In 
German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 
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a. economic use of heat storage equipment in district heat- 

lies by combined power stations can be expected in three 
areas: ot .) by short term storage in steam power stations, so that the 
whole installed output of the power station is available to the su upply 
network during peak load periods, (2.) as daily storage for 
smoothing in combined heat-power stations, which should be operat- 
ed in the middle load range on the power side and, (3.) as — 

for smoothing out seasonal variations in 
question of economy cannot be answered in general terms. It aoe 
be checked by a cost comparison with the oest alternative which 
manages without storage equipment. Such a cost comparison is 
affected by the marginal conditions of the supply economy (the 
course of load, tariff structure), the design of com le alternatives 
and the cost data for heat storage and competing combined heat 
power station plant components. 


16307 Economic applications of short term heat storage equip- 
ment in district the basis of combined heat-power 


heating systems on the D 

— Sparr, U. pp 163-167 of Rationelle Energienutzung durch 
‘aerme-Speicherung. Duesseldorf, Germany, F.R.; VDI (1977). (In 

German) 


From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

Short term heat storage equipment is used for smoothing out 
daily variations of heat consumption. Three characteristic methods 
of operation are selected from the many possible ones, and are 
explained. The optimum design and loading of storage, investment 
costs depending on the plant, and possible applications are estimated 
for future development of storage demand. 


16308 New concepts for large-scale hot water storage equipment 
in the domestic area. Dietrich, B. pp 169-175 of Rationelle Energien- 
utzung durch Waerme-Speicherung. Duesseldorf, Germany, F.R.; 
VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

A series of practical investigations into new concepts for 
decentralised hot water storage equipment of about 5 to several tens 
of m* content for the domestic area were carried out . The following 
are discussed: (a) possibilities of applications for solar heat storage 
and weekend power heat storage and combinations of these types of 
heat storage, b) ) starting points for cost reductions, c) the suitability 
of thin foils for storage sealing and of heat insulation materials with 
pressurised storage and (d) previously operated experimental plants. 


16309 Underground of urban areas used as heat reservoir. Balke, 
K.D. pp 177-179 of Rationelle Energienutzung durch Waerme- 
Speicherung. Duesseldorf, Germany, F.R.; VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The temperature field in the underground part of urban areas 
is examined, using the Cologne area as an example. Humanly gener- 
ated heat sources are dealt with, which cause underground heating. 
The heat available is estimated. 


16310 Aquifer storage reservoir from an ecological and hydrologi- 
cal point of view. Winkler, M. pp 181-183 of Rationelle Energienut- 
— durch Waerme-Speicherung. Duesseldorf, Germany, F.R.; 
VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The importance of aquifer storage of energy supply on the 
one hand, and for soil and water economy on the other, is discussed. 
The effect of annual heat storage on the adjacent surfaces situated 
above it and on ecosystems taking into account the type of use 
suitable for the storage and its ecological assessment are estimated. 


CHEMICAL 


REFER ALSO TO CITATION(S) 16300, 16303 


BATTERIES 


DESIGN AND DEVELOPMENT 


16311 Recent progress in batteries--2. Fukuda, M. (Matsushita 
Electric Industry Co., Osaka, Japan). Natl. Tech. Rep. (Matsushita 
Electr. Ind. Co., Osaka); 24: No. 2 27 227-245(Apr 1978). (In Japanese). 
During this decade the demand has increased for mainte- 
nance-free batteries of high energy density, high power density, high 
reliability, and low environmental pollution. o order to meet these 
demands, many efforts have been made to improve ordinary battery 
characteristics and to develop new types of batteries. The practical 
use of the lithium battery has been achieved as a primary battery, 
and studies of secondary batteries and fuel cells for electric vehicles, 
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storage of electricity and on-site electric power generation are 
progressing. This report chiefly describes the progress and trends of 
new types of batteries. 


16312 Battery construction. Bea T.R. (to Union Carbide 
Corp., New York (USA)). German(FRG) Patent 2,705,050/A/. 18 
Aug 1977. 17p. (In German). 

The invention pertains to cylindrical batteries with strip elec- 
trodes which are spirally wound to a cylindrical shape. The problem 
of electrical contacting is solved by a number of projections on the 
contacting elements which fit into bores of the contact partner. With 
this type of mechanical contacting the cell inpedance is not higher 
than with point-welded contacts. The technical advantage of this 
battery is that it is easier to produce. 


16313 Energy storage, batteries, and solid electrolytes: prospects 
and problems. Birk, J.R. (Electric Power Research Inst., Palo Alto, 
CA). pp 1-14 of Superionic conductors. Mahan, G.D.; Roth, W.L. 
(eds.). New York, ; Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

A survey of energy storage by batteries is presented, includ- 
ing technical problems encountered in battery Secale iGHT) high- 
temperature sodium batteries, and beta-alumina electrolytes. (GHT) 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 16311, 16333, 16340 


16314 Influence of ultrasound on the capacity of lead accumula- 
tors. Gavrila, I. (Univ of Brasov, R« ). Ultr ics; 16: No. 4, 
156-158(Jul 1978). 

An increase of 12-40% in the capacity of lead accumulators is 
obtained by the action of ultrasound. Simultaneously, the number of 
discharge cycles is increased. These achievements are important 
when considering the problem of energy. A few causes of the results 
obtained are explained. 


16315 Passivation reactions on the electrodes of a lead—acid cell. 
Winsel, A.; Hullmeine, U.; Voss, E. (Varta Batterie, Kelkheim, Ger). 
J. Power Sources; 2: No. 4, 369-385(May 1978). 

The behavior of a lead—acid cell at high rates of discharge is 
of importance for automotive as well as for electric vehicle batteries. 
Generally, two processes are considered to be responsible for the 
voltage decay at the end of discharge: increasing deficiency of 
sulfuric acid in the pores of the active material, and the formation of 
a passivating PbSO, layer. A number of investigations have been 
performed to decide whether the formation of PbSO, during dis- 
charge occurs by a solid state reaction or via a solution/precipitation 
mechanism. The results are summarized and evaluated. 


16316 Iron nickel battery--a new battery for electric vehicles in 
the National Research and Development Project instituted by the 
Ministry of International Trade and Industry in Japan. Mitsumata, T.; 
Takahashi, K.; Kitamura, E.; Iwaki, T. (Matsushita Electric Industry 
Co., Osaka, Japan). Natl. Tech. Rep. (Matsushita Electr. Ind. Co., 
Osaka); 24: No. 2, 330-326(Apr 1978). (In Japanese). 

A high sage ee op iron-nickel battery has been developed as 
a new battery for electric vehicles. Various performance characteris- 
tics of the battery and an experiemntal vehicle equipped with those 
batteries are evaluated. The battery has long life and high energy 
density at any discharge rate: an energy density of 82.5 Wh/kg and 
distance per charge of 261 km with the experimental vehicle, for 
— le. It is estimated that this battery is excellent for electric 
vehicles. 








16317 Deterioration mechanism of overdischarge characteristics 
of sealed lead-acid rechargeable battery. Fukuda, S.; Fununaga, H.; 
Kumano, H. (Matsushita Electric Industry Co., Osaka, Japan). Natl. 
Tech. Rep. (Matsushita Electr. Ind. Co., Osaka); 24: No. 2, 296- 
305(Apr 1978). (In Japanese). 

Among the several secondary batteries, the lead-acid battery 
has been most widely used because of its low cost. But it has a few 
problems which must be solved in order to increase demand. One of 
these is that capacity loss occurs when the battery is left as it is after 
overdischarging. This capacity loss mechanism has been studied by 
analyzing a deteriorated battery and model alloy pieces. As a result, 
the following have been clarified: (1) Capacity loss is caused by the 
lead alloy grid of the positive plate; (2) passivative crystallized lead 
sulfate is formed between the active-material and the grid; (3) the 
amount of passivative crystallized lead sulfate is related to the 
character of oxidizing film formed on the lead alloy grid. 


16318 Quick charge characteristics of sealed nickel-cadmium re- 
chargeable batteries. Tsuda, S.; Okami, K.; Yamaga, M.; Ogawa, H. 
(Matsushita Electric Co., Inc., "Osaka, Japan). ‘Natl Tech. Rep. (Mat- 
sushita Electr. Ind. Co., " Osaka); 24: No. 2, 313-320(Apr 1978). (In 
Japanese). 
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‘A quick charge for sealed nickel-cadmium rechargeable bat- 
teries has been needed recently in order to shorten the charging 
time. Generally, quick charge methods are classified into two types. 
One is the so-called “control method”, using a control circuit to 
prevent the cell from overcharging, and the other is the so-called 

noncontrol method”, i.e. without a control circuit charging a 
battery which has improved overcharging characteristics. At pres- 
ent, 1 to 4C and 4 to 1/3 C quick charges have been put into 
practical use for the former and latter, respectively. In this report, 
the “noncontrol” charge characteristics of the improved ”Pananica” 
battery are studied. It has been confirmed that this battery can be 
fully put into practical use with a 1/3 to 1C quick charge rate 
without any control circuit. 


16319 Perspectives for future traction batteries. Schwartz (Varta 
Batterie A.G., Kelkheim (Germany, F.R.). Forschungs- und 
Entwicklungszentrum). VARTA Spez. Rep.; No. 1, 489-498(1977). (In 
German). 

The author discusses the future prospects of the battery 
systems proposed for driving vehicles. The power density of the lead 
accumulator can be improved upon by increased utilization of mass. 
It is also possible to reduce the maintenance expenditure by using a 
catalytic water recombiner or by a central gas escaping and water 
refilling system. Applicable low-temperature accumulators with 
about double the power density of the lead accumulator are expect- 
ed, perhaps for the eighties. There are still considerable problems yet 
to be solved in high-temperature accumulators regarding operational 
behavior lifetime and safety. The fuel cell could substitute the 
combustion motor in the far future. It is, however, more complicated 
and thus also more expensive than an accumulator. 


16320 Present technical situation concerning lead traction batter- 
ies for industrial trucks. Kiehne, H.A. (Varta Batterie A.G., Kelk- 
heim (Germany, F.R.). Forschungs- und Entwicklungszentrum). 
VARTA Spez. Rep.; No. 2, 517-533(1977). (In German). 

The author gives a review on the technical state in lead 
traction batteries achieved so far and on the prospects for further 
improvements. The cell and battery tray standards are compiled. 
Data and information on power density, lifetime, charging technique 
and maintenance are given. The practically achievable limit for the 
power density is about 35-40 Wh/kg. Full maintenance is not possi- 
ble without additional equipment. Closed electrolyte-tight plastic 
vessels, welded plastic lids and completely sealed-off poles result in 
batteries that are exteriorly completely dry and possess therefore an 
excellent insulation resistance. Additional equipment such as a cen- 
tral water re-filling system or gas drying stoppers have been devel- 
oped by Varta and are now being practically tested. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


REFER ALSO TO CITATION(S) 16313, 16315, 16707, 16708, 
16709, 16710, 16719, 16720, 16721, 16722, 16723, 16724, 16725, 
16743, 16744 


16321 Battery plate and methods of manufacture. Parkinson, 
D.B.; Parkinson, T.D. (to Gould Inc.). US Patent 4,121,023. 17 Oct 
1978. Filed date 7 Oct 1977. 6p. 

An improved battery plate comprises a grid or web of woven 
nonconductive material having lead metal or other electrically con- 
ductive material wires as some of the weft and possibly some of the 
warp threads. By alternately applying positive and negative active 
materials at laterally spaced locations across a wide web of such 
material and gathering portions of lead wires to form terminals, plate 
pairs are produced which are joined by a length of woven material 
of suitable strength for supporting the plates in a battery. Thus, pure 
lead metal wires may be used for improved electrochemical proper- 
ties, while simulteneously a great reduction in plate weight is 
achieved. A method of making such plates is also disclosed. 12 
figures. 


16322 Electric storage battery. Kitai, Y. (to Shin-Kobe Electric 
Machinery Co., Ltd.). US Patent 4,117,205. 26 Sep 1978. Priority 
date 29 Dec 1976, Japan. 6p. 

An electric storage battery comprises a closure sealed with a 
battery casing and having gas venting means which allows gases 
from cells to be vented out of the storage battery, but which 
prevents electrolyte mist and water steam from the cells carried 
together with the gases to be leaked out of the storage battery. A gas 
cooling chamber is provided on a battery cover of the closure and 
has a water-returning cylindrical portion provided on a bottom of 
the gas cooling chamber and a water-returning lateral port adapted 
to return the water. A gas filter chamber is provided adjacent to the 
gas cooling chamber to communicate with the gas cooling chamber 
through an opening in the wall of the gas cooling chamber at the 
top; it has an explosion-proof gas filter of porous ceramics provided 
to vent gases through. A labyrinth chamber is provided in the gas 
cooling chamber at the bottom to move vertically through a tortu- 
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ous path gases together with electrolyte mist and water steam. There 
is an inlet through which the gases together with the electrolyte mist 
and the water steam are introduced into the labyrinth chamber and 
an outlet through which the gases with the remaining water are 
introduced into the gas cooling chamber. The labyrinth chamber is 
also provided with an electrolyte-returning port adapted to return 
the liquefied electrolyte into the battery cells. 2 figures. 


16323 Electric storage battery, particularly for vehi-les. Schus- 
ter, H.; Prange, R. (to Varta Batterie AG). US Patent 4,117,211. 26 
Sep 1978. Priority date 17 Apr 1976, German, Federal Republic of 
(F.R. Germany). 4p. 

A battery with terminal posts having poatinoe eget or 
strength tubular loop inserts is described. A lead receptacle enci 
by a synthetic plastic molding surrounds the post. A weldment bead 
is between the post and the lead receptacle. Preferably, the top of 
the post is rectangular, and the connector cable crimped into the 
insert protrudes at about 45° from the battery. 5 figures. 


16324 Electrochemical cells. Markin, T.L.; Bones, ; Scott, 
K.T.; May, G.J.; Robinson, G. (to Chloride Silent Power iis US 
Patent 4,117, 209. 26 Sep 1978. Priority date 22 Nov 1976, United 
Kingdom of Great Britain and Northern Ireland (UK). 8p. 

In a sodium—sulfur cell having a solid electrolyte separating 
sodium from a cathodic region containing sulfur/polysulfides in a 
graphite felt, a cathode current collector is formed of an aluminum 
substrate on which is an interstrate layer of nickel—chromium alloy 
covered by a coating of titanium oxide or other electronically 
conductive oxide intrinsically inert to the cathodic reactant. 4 fis. 
ures. 


16325 Electrical conversion device with ceramic electrode. 
Ludwig, F.A. (to Ford Motor Co.). US Patent 4,117,208. 26 Sep 
1978. Filed date 15 Sep 1977. 10p. 

An improved electrical conversion device comprises the fol- 
lowing: a container—current collector consisting essentially of an 
inner, load-bearing, high-strength, noncorrosive and electrically con- 
ductive ceramic member clad with a metal exterior; a cation-perme- 
able barrier to mass liquid transfer which is disposed within contain- 
er—current collector; a molten alkali metal reactant-anode within 
the anodic reaction zone; a cathodic reactant within the cathodic 
reaction zone; and a cathodic electrode. The improvement of the 
invention comprises adapting the metal-clad ceramic member of the 
device to serve not only as a container—current collector, but also 
as the cathodic electrode by shaping the metal-clad ceramic member 
such that the inner surface of the electrically conductive ceramic 
member is disposed in close proximity to at least a portion of the 
surface of the cation-permeable barrier, and that there are a plurality 
of open spaces for channels within the cathodic reaction zone 
pe. which the cathodic reactants may flow during operation of 
the device. 3 figures. 


16326 Nickel oxide—hydrogen cell. Plust, H.; Gutmann, G. (to 
Deutsche Automobilgesellschaft GmbH). US Patent 4,117,206. 26 
Sep 1978. Priority date 17 Aug 1976, German, Federal Republic of 
(F.R. Germany). 12p. 

Nickel/hydrogen cells have a long cycle life and other attri- 
butes making them desirable for electric vehicle applications, but 
their cost is high. Cost reduction is obtained by the use of positive 
electrodes with high capacity per unit area, ¢.g. porous sintered 
nickel oxide electrodes, which contain absorbed therein major quan- 
tities of the electrolyte. The structure of positive and h 
negative electrodes and of separators is specially adapted for this 
purpose. 5 figures, 4 tables. 


16327 Method of man active material for lead batter- 
ies. Pirkulov, V.G.; Askarov, M.A.; Dzhashi, A.V. US Patent 
4,110,241. 29 Aug 1978. Filed date 12 May 1977. 4p. 

To obtain the active material of lead batteries, acid-resistant 
fibers are settled in an electric field on a horizontal, continuously 
moving belt, the fibers being oriented at right angles to the belt. 
Subsequently, the belt is covered with lead powder which fills the 
gaps between the fibers; the thickness of the layer corresponds to the 
length of the synthetic fibers. Sulfuric acid and water are introduced 
into the obtained mixture. The method according to the invention 
makes it possible to improve the strength characteristics of elec- 
trodes and thereby extend the life of batteries by 25 to 30 percent. 


16328 Method for the production of electrodes for lead—acid 
storage batteries. Nikolaou, P. US Patent 4,109,393. 29 Aug 1978. 
Priority date 4 Jul 1974, Greece. 4p. 

A method for the production of lead—acid storage batteries 
having a grid of lead alloy filled with active materials a 
lead oxides, lead powder, sulfuric acid, and water is described. 
electrodes are subjected to a jet of an inert gas at a high temperature 
and velocity for several seconds to dry the surface of the electrodes 
while leaving the interior thereof moist. 
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16329 Method for making storage battery grid from lead—tin— 
zine alloy. Duddy, J.C.; Hein, E.R. (to ESB Ray-O-Vac Manage- 
ment Corp.). US Patent 4,109,358. 29 Aug 1978. Filed date 22 Apr 
1977. 6p. 

A unique alloy comprising lead with small additions of zinc 
and tin is used to make grids for lead—acid cells. The alloy as 
produced is softer than is desirable. It is hardened by mechanical 
working. When properly worked, it has a strength and stiffness 
approaching that of other low-alloy lead materials currently in use as 
storage battery grids. 4 figures, 2 tables. 


16330 Method for the production of electrodes for lead storage 
batteries. Nilsson, O. (to Aktiebolaget Tudor). US Patent 4,110,519. 
29 Aug 1978. Priority date 29 Dec 1975, Sweden. 6p. 

An improvement in the production of plate-type electrodes 
for use in lead storage batteries from a dry lead powder mixture is 
disclosed. The lead powder is mixed with a small amount (0.1 to 3 
wt %) of polytetrafluoroethylene (PTFE) powder, and the mixture 
is heated and treated to convert substantially all of the PTFE into 
fibrous form. The mixture is applied to an electrode grid under 
conditions whereby a coherent, unitary structure is formed. A hot 
liquid (e.g., water) may be added to the mixture to form a paste. 


16331 Sodium-sulfur cell casing. Breiter, M.W. (to Electric 
Power Research Inst.). US Patent 4,110,516. 29 Aug 1978. Filed date 
15 Jun 1977. 4p. 

An improved hermetically sealed sodium—sulfur cell casing 
is formed as a container of metal. The interior side wall of the 
container is characterized by an electrically conducting, corrosion- 
resistant, electrolytically applied layer of material. Preferably, the 
metal of the container comprises aluminum and the layer is chromi- 
um. A second embodiment includes a layer of zinc electrolytically 
applied to the aluminum and a layer of chromium electrolytically 
applied to the zinc layer. 4 figures. 


16332 System evaluation of lead-acid battery chargers. 1. cells 
with antimonial positive grids. Weininger, J.L.; Siwek, E.G. (GE, 
Corp Res and Dev, Schenectady, NY). J. Power Sources; 2: No. 4, 
301-316(May 1978). 

Three lead-acid battery charge control methods are evaluated 
on the basis of battery cycle life, changes in charging efficiency 
during successive cycling, and the effects of battery design on 
charger/battery interaction. Lead-acid battery charging systems 
which use gases evolved from the battery during charge as a means 
for charging control are potentially more efficient than conventional 
battery charging systems. Further, it is expected that gas-controlled 
charging systems can result in prolonged life because they avoid 
elevated temperatures associated with overcharging and excessive 
gassing which loosen active materials from the plate structure during 
overcharge. 


16333 Sealed type stationary battery using catalyst plug. Sasaki, 
T.; Kitamura, E.; Kosakai, T.; Koike, K. (Matasushita Electric 
Industry Co., Osaka, Japan). Natl. Tech. Rep. (Matsushita Electr. Ind. 
Co., Osaka); 24: No. 2, 306-312(Apr 1978). (In Japanese). 

Recently in Japan there has been a tendency, when replacing 
stationary batteries, to use the sealed type which prevents the loss of 
electrolyte and requires little maintenance. The sealing method is 
classified into the auxiliary electrode system and the catalyst (gas 
recombination) plug system. This report describes the construction 
and performance of the latter system, which has been newly devel- 
oped. This new gas recombination plug provides higher recombina- 
tion efficiency, as well as explosion-proof and mist-proof properties, 
in comparision with the conventional type, and offers a high degree 
of safety. 


16334 Quick charger for sealed rechargeable batteries. Koyama, 
Y.; Kuwatsuru, S.; Furuishi, H. (Matsushita Electric Industry Co., 
Osaka, Japan). Natl. Tech. Rep. (Matsushita Electr. Ind. Co., Osaka); 
24: No. 2, 387-392(Apr 1978). (In Japanese). 

The demand for quick charging has increased as many sealed 
rechargeable batteries have been used for cordless equipment. The 
paper introduces a charger designed for quick charging and safety 
and a charger of small size and of light weight developed by using a 
high-frequency power converter. Some technical points for suitable 
design of these chargers are described. 


16335 Pananica--quick charger for portable VTR and color 
camera, Watanabe, Y.; Sato, K.; Kitani, M. (Matsushita Electric 
Industry Co., Osaka, Japan). Nati. Tech. Rep. (Matsushita Electr. Ind. 
Co., Osaka); 24: No. 2, 393-398(Apr 1978). din Japanese). 

Recently, the use of portable VTR and color camera systems 
has become popular. A cylindrical, sealed nickel—cadmium rechar- 
geable battery has been used as the system power source, and, 
therefore, a method of quick charge to keep the battery ready for the 
next use has been strongly demanded. The usual charge method, 
however, cannot give full performance with respect to required 
capacity, and it damages the battery by overcharge. This paper 
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describes a quick charger which can charge the battery ‘safely and 
effectively. 


16336 Chalcogenides of As, Sb and Bi as positive electrodes in 
lithium cells. Besenhard, J.O. (Technische Univ. Muenchen (Ger- 
many, F.R.). Anorganisch-Chemisches Inst.). Z. Naturforsch., b; 33: 
No. 3, 279-283(Mar 1978). (In German). 

Redox properties of layer-type chalcogenides of main group 5 
elements were investigated in molten salt and organic 
Li*~ electrolytes. Even at room temperature, Bi2S:, BigSes and 
BizTes can be reduced with about 100% material efficiency to LisBi 
as final product. The reduction of Bi2Ss to Bi® and LieS can be 
reversed in organic electrolytes. 


16337 Energy conversion apparatus with improved seals. Lings- 
cheit, J.M.; Wahlen, T.J. (to Ford-Werke A.G., Koeln (Germany, 
F.R.)). German(FRG) Patent 2,707,085/A/. 25 Aug 1977. 27p. (In 
German). 

The invention pertains to an improved sealing for cylindrical 
Na-S batteries where the molten Na is arranged inside the cylindrical 
configuration, surrounded by a tubular blocking layer permeable to 
cations. There is a direct volume correction between the molten Na 
and a storage container situated above the cylindrical configuration. 
The insulated electron-conducting contact is installed in the wall of 
the storage container and is submerged in the liquid Na. The patent 
claims pertain to design variants, production and materials of a 
connecting seal between the tubular ceramic head piece and the 
tubular, cation-permeable blocking layer. 


16338 Battery with circulating electrolyte. Rosey, R.; Hill, F.E. 
(to Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). 
German(FRG) Patent 2,704,314/A/. 18 Aug 1977. 25p. (In 
German). 

In secondary batteries which are rapidly charged or dis- 
charged, Joule heat must be removed. The invention pertains to a 
cooling system through which waste heat is removed from the 
battery via the pumped electrolyte. An iron-nickel battery with 
alkaline electrolyte is cited as an example. The patent claims pertain 
to sealing measures as well as to the layout of electrolyte ducts and 
the electrolyte degassing system. 


16339 Batteries. Rosansky, M.G. (to Power Conversion, Inc., 
Mount Vernon, N.Y. (USA)). German(FRG) Patent 2,557,455/A/. 
30 Jun 1977. 13p. (In German). 

In metal-gas batteries with high steam pressure, e.g. in Li-SO2 
batteries, there are the problems of cover sealing and electrical 
contacting. The patent claims pertain to a possible solution to these 
problems. 


16340 TGI recharging, a new recharging method for the optimal 
utilization of the capacity of gas-tight Ni-Cd accumulators. Koethe, 
H.K. (Varta Batterie A.G., Kelkheim (Germany, F.R.). Forschungs- 
und Entwicklungszentrum). VARTA Spez. Rep. No. 3, 337- 
352(1977). (In German). 

In order to make full use of the capacity of gas-tight Ni-Cd 
accumulators, an optimized charging method has been especially 
developed, the temperature constant current recharging method, in 
which the charging current is automatically adapted to the battery 
temperature. The cell capacity is thus made optimum use of over the 
whole applied temperature region the charger recharges most effi- 
ciently, gives a clear signal when charging is completed, and avoids 
unnecessary and harmful overcharging, the charging quantity can be 
kept available for a long time in connection with the interval 
method. This article first deals with the fundamentals using I re- 
charging and derives the TGI method from this. It then describes 
the tested TGI circuits and their application. 


16341 Applications of beta alumina in the energy field. Weber, 
N. (Ford Motor Co., Dearborn, MI). pp 37-46 of Superionic conduc- 
tors. Mahan, G.D.; Roth, W.L. (eds.). New York, NY; Plenum Press 
(1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Several applications of beta-alumina are discussed, including 
sodium—sulfur batteries, sodium amalgam—halogen cells, solid-state 
cells, and sodium heat engines. Suggestions are made for future areas 
of study. (GHT) 


APPLICATIONS 
REFER ALSO TO CITATION(S) 16316 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 16615, 17101, 17165 
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ENERGY ANALYSIS AND MODELING 
REFER ALSO TO CITATION(S) 16423, 16429, 16489, 16519, 17160 


16342 (PB—279447) Review of energy models with particular 
reference to employment and manpower analysis. Final report. Eck- 
stein, A.J.; Heien, D.M. (Employment and Training Administration, 
Washington, DC (USA). Office of Research and Development). Mar 
1978. 173p. (DLETA—20-51-77-43). NTIS PC A08/MF AO1. 

A review of existing energy models te determine their useful- 
ness with respect to energy-employment issues. Includes an intro- 
duction and overview of the energy problem, and identification of 
the policy issues which predated much of the energy modeling 
effort. General conclusions from the review of energy models are 
presented. The report concludes with a discussion of the various 
employment and manpower issues associated with the energy prob- 
lem. 


16343 (PB—279608) Concepts and techniques for evaluation of 
energy-related water problems. Final report. Wang, F.C.; Odum, 
H.T.; Lehman, M.E. (Florida Univ., Gainesville (USA). Center for 
Wetlands). Dec 1977. Contract DI-14-34-0001-6236. 70p. NTIS PC 
A04/MF AOl1. 

This report describes a research effort in applying the newly 
evolving theory of energy analysis and the classical operational 
research techniques (linear programming) towards a procedure that 
may serve the resource manager in decision making. The theory 
being investigated involves the concepts of net energy, energy 
quality, and energy amplifier value. Based on these concepts, an 
attempt is made to estimate the energy value of water. The energy 
value of water is equal to the flow that it facilitates in a specific use. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 15035, 15115, 16342, 16361, 
16424, 16489, 16535, 16536, 16537, 17103 


16344 (NP—23442) Archaeological and historical investigations 
for energy facilities: a state-of-the-art report. Crook, L.R. (Iroquois 
Research Inst., Fairfax, VA (USA)). Feb 1977. 283p. TIC. 

In the past twelve months several Federal Power Commission 
authorized projects have faced unforeseen expenditures involving 
sums of $100,000 to one million dollars for the protection of archae- 
ological and historical sites. Archaeological and historical sites are 
herein described by the collective term cultural resources. This 
report examines the background of Federal laws and regulations for 
cultural resource protection, describes the current practices in cul- 
tural resource surveys and impact mitigation methods, and analyzes 
current costs of surveys and mitigation alternatives. Knowledge of 
these current practices is valuable in the planning and execution of 
cultural resource investigations consistent with the requirements of 
the cultural resource preservation laws and sound engineering prac- 
tice. 


16345 (PB—278918) Effects of environmental protection regula- 
tion on regional economic development. Final report. (Arkansas Univ., 
Little Rock (USA). Industrial Research and Extension Center). Sep 
1977. 143p. (PUB-L—12). NTIS PC A07/MF AO1. 

Current environmental protection legislation and energy 
problems are discussed, and the effects of these two intertwined 
forces on regional economic development are analyzed. In addition, 
evaluations of both environmental-economic trade-off and industry 
attraction models are presented. 


16346 Policy on multinational enterprises in developed countries. 
Safarian, A.E. (Univ. of Toronto, Ontario, Canada). Can. J. Econ.; 
11: No. 4, 641-655(Nov 1978). 

National policies towards multinational firms in the devel- 
oped non-socialist countries restrict entry into reserved sectors, 
regulate conditions of entry into other sectors, and discriminate 
against such firms after entry. The present discretionary and unsyste- 
matic approaches are not well designed for national purposes and are 
increasingly likely to lead to conflict internationally. The interests of 
both state and firm would be better served by more standardized and 
multinational approaches to policy. 27 references. 


16347 California rate experiments: lifeline or leadweight. 
Symons, W. Jr. Public Util. Fortn.; 102: No. 9, 11-15(26 Oct 1978). 

The author, a long-time member of the California Public 
Utilities Commission, relates his perception of California's rate- 
design experiments and their consequences. Changes in the Califor- 
nia rate structure ee ok in 1975 with experiments in lifeline, flat and 
inverted, and time-of-day rates. The result has been revenue instabil- 
ity to which the state responded with several expedients that amount 
to gimmickry. The author concludes that the net result is a rate 
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structure that has failed and will have to be painfully dismantled. He 
urges other states to learn from California's experience. 


16348 Energy and society. Linden, H.R. Gas- Wasserfach, Gas- 
Erdgas; 119: No. 5, 181-188(May 1978). (In German). 

From Annal meeting of the DVGW; Bremen, Germany, F.R. 
(9 - 11 May 1978). 

The lecturer analyzes the consequences of human labour 
being displaced by material energy sources for the social structure 
and for political reasons. In this connection the dependence of social 
and economic mobility on energy abundance is discussed as well as 
the controversial hypothesis stating that abundant energy supply 
presents a prerequisite for social progress. The author examines more 
closely the fact that those favored most by an immense ener, 
supply and by technical progress - the ‘intelligentsia’ of the western 
world - have come to take a dislike to the prerequisites of their 
prosperity and mobility as well as to their increasing influence on 
mass media, culture, and politics. The latest manifestation of this 
development is of particular interest; it consists in complaints of the 
so-called waste of energy and of the complex technology required if 
as many people as possible are to benef t from the advantages of 
energy abundance and of the high degree of technical developments. 
Finally, the picture of a future lack of energy is compared briefly 
with that of a future in which energy abundance will still increase 
due to environmental technologies. 


16349 Economic development of regional public utilities from 
1961-1978. Hubig, K.; Sickmueller, G. (Ueberlandwerk Oberfranken 
A.G., Bamberg (Germany, F.R.)). Energiewirtsch. Tagesfragen; 28: 
No. 4, 201-209(Apr 1978). (In German). 

The issue of the previous development and the current state 
of earnings in the regional power economy is of special importance. 
The evaluation of business reports of 35 members of ARE 
(Arbeitsgemeinschaft Regionaler Energieversorgungsunternehmen) 
set forth in this article provides information about the period from 
1961 to 1976. The data given for the years 1977 and 1978 are based 
upon inquiries made for business-specific (preliminary) actual and 
estimated data. After a determination of further trends, these data 
were used in a computerized planning model for this specific branch 
of the business and were processed to yield estimated profit and loss 
accounts and balances for the years 1977 and 1978 on the basis of the 
aggregated actual data of 1976. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 16345, 16365, 16417, 17038, 
17087, 17088, 17089, 17099, 17104, 17105, 17107, 17165 


16350 (PB—277904) A national environmental/energy workforce 
assessment, business and industry. Final report on phase 1. (National 
Field Research Center, Inc., Iowa City, [A (USA)). Dec 1977. 73p. 
NTIS PC A04/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control - air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report contains the information 
and data collected from the private industrial sector in the areas of 
pollution control and abatement. Included are indications of current 
workforce levels and career potentials as supplied by numerous 
industrial respondents. Much of the information presented is based 
upon best professional estimates developed from available informa- 
tion and is representative of a particular company or group of 
companies rather than the industry as a whole. 


16351 (PB—277905) A national environmental/energy workforce 
assessment, national legislation. Final report on phase 1. (National 
Field Research Center, Inc., lowa City, IA (USA)). Dec 1977. 73p. 
NTIS PC A04/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control - air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report contains abstracts of 
Federal environmental legislation. An attempt was made to deal 
with major legislation in each of the eight program areas being 
studied. For the most part, these laws are administered by the 
Environmental Protection Agency; however, the Federal Energy 
Administration is active in the energy area, and the Atomic Energy 
Commission and Nuclear Regulatory Commission have roles in 
controlling radiation. Also, the Department of Commerce and the 
Coast Guard enforce many off-shore water pollution control efforts. 
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Much of the legislation for which citations are given is directly 
involved with conservation and is administered by the Department 
of the Interior. 


16352 (PB—277906) A national environmental/energy workforce 
assessment, national abstract. (National Field Research Center, Inc., 
Iowa City, IA (USA)). Dec 1977. 74p. NTIS PC A04/MF AOl1. 
This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control - air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report summarizes information 
from the other volumes on existing workforce levels, training pro- 
Ss, career opportunities, and future staffing level projections 
1976-1982). 


16353 (PB—278682) Environmental information resources for 
state and local elected officials. General Reference Guide. Rivkin, 
G.W.; Brecher, S.L. (Rivkin Associates, Inc., Washington, DC 
(USA)). Feb 1977. Contract EPA-68-01-4235. 141p. NTIS PC A07/ 
MF AOI. 

This is one of a series of guidebooks for helping elected 
officials at the State and local levels, and staff aides to find their way 
through the maze of information about environmental matters with 
which they must deal. Other guidebook subjects are General Refer- 
ence Guide and Solid Waste. Topics covered include: non-documen- 
tary sources; secondary literature; primary literature; Appendix A - 
contents of materials packet; and Appendix B - environmental pro- 
grams for which state or local governments have implementation. 


16354 Fueling the EIA flame. Elkington, J. (Environmental 
Data Services Ltd., London, Eng.). New Sci; 78: 583-585(1 Jun 
1978). 

Evaluations of environmental impact analysis (EIA) for 
energy facilities and projects are discussed. Proponents of its value 
to energy industries in the UK and in France are identified, even 
though British Nuclear Fuels Ltd. (BNFL) argued an energetic case 
against EIA at Windscale. OECD does not sanction any one assess- 
ment procedure. It is revealed, though, that BNFL’s opposition to 
EIA may not be typical of energy industry as a whole. In arguing 
EIA, the British Gas Corporation recognized that it is likely to be 
both time-consuming and expensive, but stressed that early and 
detailed investigations of environmental issues at least avoid what 
has sometimes been called “planning shock,” where objectors feel 
they have been deliberately excluded from decisions directly affect- 
ing the quality of their lives. Energy projects are rarely beneficial in 
——— terms and increasingly stress the environment. But, it is 
felt that EIA must consider the need for a given project, and 
consider the broad industrial ecosystem--not just highly localized 
impacts. (MCW) 


16355 Quality assurance applied to an environmental surveillance 
program. Oakes, T.W.; Shank, K.E.; Eldridge, J.S. (Oak Ridge 
National Lab., TN). Am. Ceram. Soc. Bull.; 226-231(1978). 

A discussion of a quality assurance program applied to envi- 
ronmental surveillance activities is presented. This includes the phi- 
losophy and concepts of quality assurance, along with a detailed 
assessment of the sources of uncertainty in a monitoring program. 
The role management must play for a successful program is also 
discussed, and the quality assurance program implemented at Oak 
Ridge National Laboratory is presented. 


16356 Judicial review of EPA action under the citizen suit provi- 
sion. Chu, J.H. Columbia J. Env. Law; 3: No. 2, 262-303(1977). 

The need for judicial review of environmental concerns is 
especially marked because of the substantial body of environmental 
law that is formulated by regulators. The Clean Air Act of 1970 
incorporated an additional check on administrative agency power. 
The law grants private citizens the power to bring suit against any 
party that violates the provisions of the act. To eliminate confusion 
between the citizen suit and judicial review provisions, citizen suits 
have been limited by the courts to compelling the agencies to act 
only under limited circumstances. The standard accommodates the 
need to give injured parties a meaningful review without interfering 
unnecessarily in the administrative process. 


NATURAL RESOURCES 


REFER ALSO TO CITATION(S) 14979, 16831, 17093 


16357 (PB—277482) Measurements of the performance param- 
eters of gamma cameras. Part I. Final report. Hine, G.J.; Paras, P.; 


Warr, C.P. (Bureau of Radiological Health, Rockville, MD (USA)). 
Dec 1977. 53p. (FDA/BRH—78/30). NTIS PC A04/MF AOl. 


ERA VOL. 4, NO. 7 


The report identifies the various parameters that affect 
gamma camera performance, describes the methods chosen by the 
authors to measure these parameters, and presents the results of field 
tests conducted on 20 camera models made by four manufacturers. 
Since uniform test methods were employed, the data may be used to 
compare the imagine capabilities of models from different manufac- 
turers. The initial investigation described in the report was limited to 
Anger-type gamma (scintillation) cameras with various low-energy 
parallel-hole collimators. All measurements were carried out with 
gamma rays in the frequency used low-energy range of 140 keV. 
Among the performance parameters measured were spatial resolu- 
tion, absolute plane sensitivity, and temporal resolution. 


16358 (PB—277752) Energy distribution systems of Alabama. 
Chaffin, H.S. Jr. (Geological Survey, University, AL (USA)). 1976. 
104p. (CIRC—98). NTIS PC A06/MF AO1. 

The following topics are included: Oil and gas fields of 
Alabama; Oil and gas operators with production in Alabama; Refin- 
eries in Alabama; Gas processing plants in Alabama; Intrastate gas 
companies, districts, and municipalities and interstate pipeline com- 
panies supplying Alabama; Prime suppliers of petroleum products; 
Refined petroleum product distributors, consignees, and agents in 
Alabama; Alabama LP-gas dealers and bulk plant locations; Coal 
mining companies; Twenty largest underground coal mines and 
twenty surface coal mines in Alabama; Coal preparation plants; Coal 
sales organizations in Alabama; Electric generating facilities in Ala- 
bama; Electrical energy suppliers. 


16359 (PB—279033) Minutes - Iowa State Water Resources 
Research Institute Advisory Board and Council tenth annual 

(Iowa State Water Resources Research Inst., Ames (USA)). Sep 
1975. 118p. NTIS PC A06/MF AO1. 

Minutes of the September 23, 1975 meeting of the Iowa State 
Water Resources Research Institute (ISWRRI) Advisory Board and 
Council are presented. A research evaluation and priority worksheet 
matrix compilation identifies problems and assigns points on the basis 
of priority; the ten highest priority research areas are listed in three 
summary evaluations. 


16360 (PB—279172) Water research: solving colorado’s water 

lems. Zimmerman, D. (Colorado State Univ., Fort Collins 
(USA). Water Resources Research Inst.). Nov 1977. 41p. NTIS PC 
A03/MF AOl1. 

Several projects conducted by the Colorado Water Resources 
Research Institute are outlined. The report includes descriptive 
photographs and simplified procedural explanations designed for use 
by the general public. Sections of the report include: (1) high 
country irrigation reservoirs; (2) Colorado’s economy - the role of 
water; (3) answering the flood control benefit question; (4) solving 
high country water and sewer problems - a planner’s handbook; (5) 
improving irrigation; (6) heavy metals in groundwater; (7) urban 
runoff; (8) from cells to plants - a breakthrough in salt-tolerant 
varieties; (9) stabilizing river channels; (10) water conservation - a 
handbook for utility managers; (11) water reuse - potential in the 
South Platte River Basin; and (12) trapping the sun - to solve 
mountain sewage problems. 


16361 Financing for expanding Free World mine producing ca- 
pacity through 1990. Mikesell, R.F. (Univ. of Oregon, Eugene). Min. 
Congr. J.; 64: No. 7, 31-36(Jul 1978). 

The author projects financial requirements for additional 
metal mine and processing capacities in the non-Communist world to 
1990 and the external financial requirements for creating that portion 
of these capacities currently planned or warranted by the reserve 
potential of developing countries. 6 refs. 


16362 Improvements in exploration technology. Pt. 1. Renat, F. 
Brennst.-Waerme-Kraft; 30: No. 3, 97-104(Mar 1978). (In German). 

The results of the lectures given at the 10th world power 
conference at Istanbul on the theme ‘Development of conventional 
energy sources’ are evaluated and discussed. The theme is subdi- 
vided from the following points of view: 1. Advances in the technol- 
ogy of exploration and mining, 2. advances in exploitation of depos- 
its, 3. technical advances in the exploitation of low value energy 
supplies, 4. availability of energy sources for covering present day 
and future needs. 


16363 Aspects of raw material policies and the situation of 
German mining 1977. Gartner, E. (Wirtschaftsvereinigung Bergbau 
e.V., Bonn (Germany, F.R.)). Bergbau; 29: No. 2, 48-50(Feb 1978). 
(In German). 

A survey of the situation of black and brown coal, potassium, 
iron ore and metal ore mining in the Federal Republic of Germany 
in 1977 is page -sae This is followed by an outline of the varying 
opinions of the developing countries, rich in raw materials, and the 
industrial countries with few raw materials concerning the assurance 
of raw material supply, and starting points for economic coopera- 
tion. 
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RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 16369, 16385, 16587 


16364 (PB—279438) Wyoming: a research agenda for a changing 
state. Knight, D.H. (Wyoming Univ., Laramie (USA)). 1 Nov 1977. 
44p. NTIS PC A03/MF AOl. 

This report presents some of the key questions and issues that 
Wyoming citizens are facing on energy source development, and 
outlines a series of applied research efforts that would help in 
providing answers. 


16365 (PB—279888) State and local grant awards - October- 
March fy 1977, (Environmental Protection Agency, Washington, 
DC (USA). Grants Administration Div.). Mar 1977. 308p. (EPA/ 
GAD/2—78/01). NTIS PC A14/MF AOl. 

This publication lists the grant awards offered by EPA during 
the period of October - March FY 1977 for state and local grant 
programs. 


16366 Energy, innovation, and microprocessors: continuity in the 
research policy. Hauff, V. (Bundesministerium fuer Forschung und 
Technologie, Bonn-Bad Godesberg (Germany, F.R.)). Umsch. Wiss. 
Tech.; 78: No. 14, 433-435(Jul 1978). (In German). 

The present West German Minister for Research and Tech- 
nology took up his official duties three months ago. So Umschau 
asked some questions concerning his future policies. First, the minis- 
ter confirmed the continuity of the existing science policies. In the 
field of energy he claimed that efficient and frugal use of energy is 
the priority. The second priority concerns the utilization of domestic 
coal. No hindrances in the further development of fast breeder 
reactors and nuclear recycling are expected. The Minister layed 
stress on the encouragement of technological innovations, which are 
indispensable for economic growth, given the present worldwide 
structural change in the division of labor; the country must search 
for very new products. Microelectronics will play a major role in 
future developments. The Minister gave some examples of new fields 
that present chances for innovative endeavors. Another field of 
interest is the forecasting models. 


16367 Gateroad drivage in line with the face using an impact 
ripper and precoaling plough. Killmann, F.; Pinta, H. Glueckauf; 114: 
No. 14, 597-603(Jul 1978). (In German). 

At the Osterfeld colliery, attempts have been made to im- 
prove a well-known roadway drivage technique, i.e. impact ripper in 
combination with a precoaling plough, with the objective to reach at 
least 5 m advance per day in gateroad drivage in line with the face, 
giving a clear road section of 16.5 m* This target has been reached 
and sometimes exceeded by far. The highest advance per day was 
6.75 m/d. Both productivity and drivage costs show a considerable 
improvement on comparable figures for gateroads driven ahead of 
face by conventional methods. The advantages with regard to the 
clear road section are clearly shown by some comparisons with 
regard to the output per manshift in the T-junction, wall securing, 
and material transport. The large clear road section makes machine 
transport of personnel possible. The degree of deformation of the 
gateroad in line with the face will probably permit full timber 
drawing and offers good conditions for the use of a timber drawing 
machine. 


16368 Energy's challenge to aerospace. Seamans, R.C. Jr. (Mas- 
sachusetts Inst. of Tech., Cambridge); Ordway, F.I. J. Energy; 2: No. 
2, 65-70(Mar 1978). 

NASA's substantive involvement in energy R and D suggests 
that the aerospace industry as a whole is equally well placed to enter 
the field. This industry has demonstrated its ability to tackle sophisti- 
cated, technological developments. Moreover, aerospace processes a 
large stock of well-equipped laboratories and plant facilities staffed 
by experienced personnel; it has long been at the cutting edge of 
technological development; it has demonstrated an extraordinary 
ability to gather, organize, and disseminate vast amounts of data; and 
it is accustomed to dealing with government procurement and 
associated complex regulations. There are, moreover, three strong 
economic incentives for the aerospace industry to direct its skills to 
the energy field. First, the industry's relatively poor return on 
investment over the last decade points to the need for diversification. 
Second, as already indicated, the potential size of the energy market 
is attractive. And third, the rising cost, coupled with the declining 
availability, of conventional energy resources provide a clear incen- 
tive for the vigorous pursuit of fuel efficiency. 


ENERGY MANAGEMENT AND POLICY 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 15266, 15331, 15351, 15406, 
15407, 16006, 16007, 16008, 16009, 16013, 16073, 16115, 16129, 
16130, 16132, 16133, 16135, 16137, 16225, 16354, 16405 


16369 (DOE/IR—0013) Radiation protection enrollments and 
degrees, 1977. Enrollments/Fall 1977; degrees granted/July 1966— 
June 1977, (Department of Energy, Washington, DC (USA). Div. of 
Labor Affairs and Manpower Assessment). 1977. 64p. Dep. NTIS, 
PC A04/MF AOl1. 

The seventh annual survey of Radiation Protection Enroll- 
ments and Degrees is presented. Each year the survey is sent to 
institutions offering degrees in radiation protection and in other 
closely-related fields (health physics, radiation health, radiological 
physics, radiobiology, and similar programs) whose graduates would 
be prepared to conduct, coordinate, direct, or plan a program for the 
evaluation and control of radiation hazards in various settings. 
number of enrollments and degrees granted by state and by region is 
reported for the first time. 2 figures, 5 tables.(RWR) 


16370 Nuclear power plant construction: overview. Mason, G.E.; 
Gonzalez, M.A. (Ohio State Univ., Columbus). J. Constr. Div., Am. 
Soc. Civ. Eng.; 104: No. CO4, 463-478(Dec 1978). 

The paper provides a general overview of the nuclear power 
plant construction process with literature references to a more 
detailed treatment. The paper deals specifically with: (1) the plan- 
ning process; (2) regulation and licensing (3) design and standariza- 
tion; (4) project control; (5) organizational alternatives; and (6) time 
and costs for construction. 19 references 


16371 Reprocessing decision. Heising, C.D. EPRI J.; 3: No. 10, 
18-22(Dec 1978). 

The United States must decide whether to permit, delay, or 
prohibit the reprocessing and recycling of nuclear spent fuel. To 
permit reprocessing would allow recycle as early as 1985; to delay 
the decision for a later administration to deal with means spent fuel 
would mount up at nuclear reactor sites; to prohibit would eliminate 
recycling and mandate permanent storage. Bayesian decision analysis 
was used to examine reprocessing costs associated with risks and 
economic benefits. Three distinct categories of risk that are impor- 
tant in the nuclear fuel cycle are discussed. These are: health, 
environment, and safety risks; nuclear theft and sabotage; and nucle- 
ar weapons proliferation risks. Results are discussed from comparing 
nine routes to weapons-usuable mterial available to nonweapons 
states that desire a nuclear capability. These are: production reactor 
and military reporcessor; research reacotr and military reprocessor; 
power plant plus military reprocessor or commercial reprocessor; 
enrichment (centrifuge, gaseous diffusion, electromagnetic separa- 
tion, or aerodynamic jet cascade); and accelerator. It was found that 
the commercial power reactor-commercial reprocessor route is com- 
paratively unattractive to a nonweapons state. In summary, allowing 
nuclear fuel reprocessing to go forward in the United States can be 
expected to increase the costs to society by a maximum $360 million 
a year. This is approximately one-seventh of the expected benefit 
(reduced electricity bills) to be dderived by society from closing the 
fuel cycle. It appears that the permitting reprocessing now is logi 
ly preferable to delaying or prohibiting the technology, the author 
concludes. (MCW) 


16372 Politics of nuclear safety. Wynne, B. New Sci.; 77: No. 
1087, 208-211(26 Jan 1978). 

The recent Windscale Inquiry exposed the inadequacy of 
UK's procedure for setting safety standards that govern nuclear 
plants. The Inquiry was being held to investigate a new plant for 
reprocessing nuclear fuel, but instead turned to examine the adequa- 
cy of research into (and monitoring of) the effects of discharges from 
the existing plant for preprocessing Magnox fuel; the acceptability of 
safety limits on discharge and exposure; the health implications of 
the greatly expanded nuclear program that all the objectors saw as a 
concomitant of expansion at Windscale; and the political issue of 
how to balance scientific judgments and social questions of accept- 
able risk, accountability, and participation. The tribunal was assured 
that there was no concern about Windscale or any accompanying 
expansion. But visiting experts gave evidence that current discharges 
at Windscale are far above levels planned in the early stages of the 
Magnox plant. Then the vast differences in USA and UK are then 
discussed in detail. 


16373 Making decisions on nuclear energy: British ways. Klick, 
C.C.; Pryce, A.W. (Office of Naval Research, London, England). 
Mater. Soc.; 2: No. 3, 183-185(1978). 

Energy supply in Great Britain is currently less critical than 
for many other countries; but over a period of a year, Great Britain 
will have possibly made three important decisions with regard to 
nuclear energy. The first was a decision to proceed with production 
of two more advanced gas reactor power stations for the late 1980s 
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rather than switch to another type. The House of Commons has 
voted overwhelmingly to a the establishment of a thermal 
oxide reprocessing plant (THORP) at Windscale. The third decision 
lies ahead; its substance is whether the British should proceed with 
the development of a commercial fast breeder reactor or not. The 
substance of all the decisions are reviewed in this article along with 
the paths that have been followed in reaching them. (MCW) 


16374 Decommissioning and decontamination of nuclear facili- 
ties. Report prepared for the Subcommittee on the Environment and 
the Atmosphere of the Committee on Science and Technology, U.S. 
House of Representatives, Ninety-Fifth Congress, Second Session. 
be aap on, DC; Committee on Science and Technology (1978). 
19p. . 

* This Committee Print is based upon hearings held before the 
Subcommittee on the Environment and the Atmosphere on decom- 
—- decontamination, and nuclear waste disposal problems 
associated specifically with a nuclear fuel reprocessing plant at West 
Valley, N.Y., and generically with all types of nuclear facilities. The 
report stresses the importance of further research into the following 
questions about decommissioning and decontamination: what techni- 
cal options are available, who will pay the cost, how they will be 
financed, and who is institutionally responsible for seeing that the 
job is properly done. Thus, it serves to recapitulate the need for two 
studies, one on West Valley alternatives and the other on various 
om of decommissioning and decontaminating nuclear facilities, 
which are authorized by S. 1811, the fiscal year 1978 ERDA 
Authorization Act. The report is written in four chapters, with 
chapter I containing introductory information concerning the sub- 
ject of decontamination and decommissioning of nuclear facilities, 
relevant legislation, and the structure and purpose of the hearings. 
What follows is a more detailed discussion of the waste disposal and 
related —— at West Valley, N.Y. (ch. II), and of the generic 
study of decommissioning and decontamination of nuclear fuel ele- 
ments (ch. III). Included within these two chapters are brief sum- 
maries of the major concerns of the witnesses; the hearings are to be 

ublished in full elsewhere. Chapter IV contains the committee's 
indings and recommendations based on the hearings. 


16375 Decommissioning and decontamination. Hearings before 
the Subcommittee on the Environment and the Atmosphere of the 
Committee on Science and Technology, U.S. House of Representatives, 
Ninety-Fifth Congress, First Session, June 15, 16, 1977, No. 20. 
bag oo , DC; Committee on Science and Technology (1977). 
276p. GPO. 

Hearings on the issues and problems associated with the 
decommissioning and decontamination of nuclear facilities and dis- 
posing of nuclear wastes are presented. The House approved the 
appropriation of an additional $2 million for ERDA’s decommission- 
ing and decontamination program, half of which is to be used for a 
general study of the consequences of decommissioning, disposal, and 
decontamination of elements in the nuclear fuel cycle. The remaining 
$1 million is to fund a study of the options for waste disposal at the 
Nuclear Fuel Services commercial reprocessing plant at West 
Valley, N.Y. The June 15th hearing focused on the West Valley 

lant, which operated from 1966 until 1972. The 600,000 gallons of 
Fiquid high-level radioactive waste, which will transfer to New York 
State, are stored in carbon steel tanks that will eventually corrode. 
The waste disposal problems at West Valley closely resemble those 
of the nuclear weapons program. In fact, 60 percent of the spent fuel 
originally came from military reactors because, at the time, the 
Atomic Energy Commission sought to encourage a commercial 
reprocessing industry by guaranteeing a market. The June 16th 
hearing concentrated on generic environmental, health, safety, and 
economic issues associated with decommissioning other nuclear 
facilities, such as reactors. The hearing will examine not only the 
various alternatives and costs, but also the institutional mechanisms 
for handling, regulating, and financing the operation. Congressman 
Lundine, who represents the district which includes West Valley, 
appeared on June 16th to relate the concerns of his constituents on 

e future disposition of this facility. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 16418, 16587 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 15723, 15895, 16302, 16306, 
pom Fy 16380, 16381, 16382, 16383, 16548, 16559, 16568, 
, 16570 


16376 (COO—4211-3/2) Grid connected integrated community 
energy system. Final report and appendices, Volumes 1 and 2, Phase 


ERA VOL. 4, NO. 7 


II. August 9, 1977—March 22, 1978. (Clark Univ., Worcester, MA 
(USA)). [nd]. Contract EC-77-C-02-4211. 216p. Dep. NTIS, PC 
A10/MF AOl. 

A comprehensive study of the design, economics, financing, 
environmental effects and feasibility of installing a diesel generator 
Integrated Community Energy System (ICES) to supply co-generat- 
ed heat and electric power to buildings on the Clark Universit 
campus in Massachusetts is reported. It is concluded that the Clar 
ICES system is a generally attractive project, and that funding for it 
should be sought. (LCL) 


16377 Warm water ponds as long term heat reservoirs. Scholz, F. 
Pp 15-26 of Rationelle Energienutzung durch Waerme-Speicherung. 
uesseldorf, Germany, F.R.; VDI (1977). (In German) 
From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 
This is a report on the present state of knowledge and on the 
theoretical investigations for long term heat storage using storage 
nds in connection with district heating systems, based on power 
t coupling. The annual heat demand is estimated and is covered 
in connection with storage ponds. Problems in the construction of 
storage ponds are pond dimensions, safety and environmental ques- 
tions, thermodynamic, technological constructional and material 
questions. One distinguishes between different methods of construc- 
tion and of operation: single pond, multibasin construction, and 
multibasin method with empty basins. The economic questions can 
be divided into storage costs, district heat supply costs with and 
without storage and cost reductions on takeover of the function of 
short term storage. 


CONSERVATION 


REFER ALSO TO CITATION(S) 16401, 16404, 16416, 16434, 
16484, 16597 


16378 (CONF-7606183—, pp 40p, Paper 1) European energy 
pattern with particular reference to the European Economic Communi- 
ty. Burbage-Atter, M.G. (City of Bradford Metropolitan Council, 
Bradford, Eng.). 1976. 

From International plant engineering conference; Montreal, 
Canada (1 Jun 1976). 


The energy consumptions and policies of E.E.C. and its 
member countries are reviewed in this paper. Progress in energy 
conservation in each country is described. The energy supply posi- 
tion is discussed for each country by category: coal, oil, gas, and 
nuclear. Other sources of energy are also considered. 17 figures, 12 
tables. (DLC) 


16379 (COO—4210-2/1) Grid-connected integrated community 
energy system. Phase II, Stage 1 final report. Finance plan and 
institutional analysis. (Minnesota Univ., Minneapolis (USA)). 8 Mar 
1978. Contract EC-77-C-02-4210. 198p. Dep. NTIS, PC A09/MF 
AO0l. 

Notification has been received that gas will be very limited at 
the Minneapolis Campus Heating Plant after 1978. Therefore in 
order to extend the coal firing capability (with oil as standby fuel) at 
this plant while maintaining stack emission levels in compliance with 
the Minnesota Pollution Control Agency’s requirements, the installa- 
tion of bag filters on the boilers indicated is required. Further, in 
order to eliminate the need for utilizing oil, a ‘critical’ fuel, as the 
standby fuel at the Minneapolis Campus Heating Plant, it will be 
necessary to acquire and convert the Southeast generating plant. The 
funding that would be followed for the University of Minnesota 
Grid-ICES are identified. After the University’s review of its draft 
Stage 1 report, DOE requested additional resolution of Stage 1 
issues. In particular the University was to resolve the following: a 
firm financial plan with an opinion from a competent authority on 
financing; and consideration of using the by-product electricity 
internally with the excess electricity sold to Northern States Power 
Company to make the project economically viable. This volume 
presents the University’s resolution to these issues. (MCW) 


16380 (COO—4210-2/2) Grid-connected integrated community 
energy system. Phase II, Stage 1, final report. Conceptual design, 
demand and fuel projections and cost analysis. (Minnesota Univ., 
Minneapolis (USA)). 8 Mar 1978. Contract EC-77-C-02-4210. 320p. 
Dep. NTIS, PC Al4/MF AOl1. 

The Phase I Report, Grid ICES, presented the broad alterna- 
tives and implications for development of an energy system satisfy- 
ing thermal demand with the co-generation of electric power, all 
predicated on the use of solid fuels. Participants of the system are the 
University of Minnesota, operator and primary thermal user, and 
Northern States Power Company, primary electrical user; with St. 
Mary’s Hospital, Fairview Hospital, and Augsburg College as Add- 
on Customers for the thermal service (Option I). Included for 
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consideration are the Options of (II) solid waste disposal by the 
Pyrolysis Method, with heat recovery, and (III) conversion of a 
portion of the thermal system from steam to hot water distribution to 
increase co-generation capability and as a demonstration system for 
future expansion. This report presents the conceptual design of the 
energy system and each Option, with the economic implications 
identified so that selection of the final system can be made. Draft 
outline of the Environmental Assessment for the project is submitted 
as a separate report. 


16381 (COO—4210-2/3) Grid-connected integrated community 
energy system. Phase II, Stage 1, final report. Conceptual design: 
pyrolysis and waste management systems. (Minnesota Univ., Minne- 
apolis (USA)). 8 Mar 1978. Contract EC-77-C-02-4210. 196p. Dep. 
NTIS, PC A09/MF AO1. 

The University of Minnesota is studying and planning a grid- 
connected integrated community energy system to include disposal 
of wastes from health centers and utilizing the heat generated. 
Following initial definition of the 7-county metropolitan region for 
which the solid waste management system is to be planned, informa- 
tion is then necessary about the nature of the waste generated within 
this region. Estimates of the quantities generated, generation rates, 
and properties of the waste to be collected and disposed of are 
required in order to determine the appropriate size and capacity of 
the system. These estimates are designated and subsequently referred 
to as “system input”. Institutional information is also necessary in 
designing the planned system, to be compatible with existing institu- 
tional operations and procedures, or to offer a minimum amount of 
problems to the participating institution in the region. Initial consid- 
erations of health care institutions generating solid waste within the 
defined region are made on a comprehensive basis without any 
attempt to select out or include feasible candidate institutions, or 
institutional categories. As the study progresses, various criteria are 
used in selecting potential candidate institutional categories and 
institutions within the 7-county region as offering the most feasible 
solid waste system input to be successfully developed into a central- 
ized program; however, it is hoped that such a system if developed 
could be maintained for the entire 7-county region, and remain 
comprehensive to the entire health care industry. (MCW) 


16382 (COO—4210-3/1) Grid-connected integrated community 
energy system. Phase II, Stage 2, final report. Executive summary. 
(Minnesota Univ., Minneapolis (USA)). 22 Mar 1978. Contract EC- 
77-C-02-4210. 78p. Dep. NTIS, PC AOS/MF AO1. 

The University of Minnesota Grid-ICES was divided into 
four identifiable programs in order to study the feasibility of each of 
the parts of the ICES independently. The total program involves 
cogeneration, fuel conversion, fuel substitution, and energy conser- 
vation by system change. This Phase II report substantiates the 
theory that the Basic Grid ICES is not only energy-effective, but it 
will become cost effective as unit operating costs adjust to supply 
and demand in the 1980's. The Basic Program involves the cogenera- 
tion of steam and electricity. The University of Minnesota has been 
following an orderly process of converting its Central Heating Plant 
from gas-oil to 100% coal since 1973. The first step in the transition 
is complete. The University is presently 100% on coal, and will 
begin the second step, the test burning of low Btu Western coal 
during the spring, summer, and fall, and high Btu Eastern coal 
during the high thermal winter period. The final step to 100% 
Western coal is planned to be completed by 1980. In conjunction 
with the final step a retired Northern States Power generating plant 
has been purchased and is in the process of being retrofitted for 
topping the existing plant steam output during the winter months. 
The Basic Plan of ICES involves the add-on work and expense of 
installing additional boiler capacity at Southeast Steam and non- 
condensing electric generating capability. This will permit the simul- 
taneous generation of electricity and heat dependent upon the ther- 
mal requirements of the heating and cooling system in University 
buildings. This volume presents an overview of the Community and 
the ICES. (MCW) 


16383 (COO—4210-3/8) Grid-connected integrated community 
energy system. Phase II, Stage 2, final report. Preliminary design 
pyrolysis facility. (Minnesota Univ., Minneapolis (USA)). 22 Mar 
1978. Contract EC-77-C-02-4210. 252p. Dep. NTIS, PC A1l2/MF 
AOl. 

The University of Minnesota is studying and planning a grid 
connected integrated community energy system to include disposal 
of wastes from health centers and utilizing the heat generated. The 
University of Minnesota has purchased the so called Southeast 
Generating Station from the Northern States Power Company. This 
plant contains two coal-fired boilers that will be retrofitted to burn 
low-sulfur Montana coal. Building modifications and additions will 
be made to support the a sagem of the Andco-Torrax system and 
integrate the system with the rest of the plant. The Andco-Torrax 
system is a new high-temperature refuse-conversion process known 
technically as slagging pyrolysis. Although the pyrolysis of solid 
waste is a relatively new innovation, pyrolysis processes have been 
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used for years by industry. This report covers the preliminary design 
and operation of the system. (MCW) 


16384 (COO—4210-3/9) Grid-connected integrated — 
energy system. Phase II, Stage 2, final report. Preliminary environ- 

mental assessment, environmental review and emission anal 

nesota Univ., Minneapolis (USA)). 22 Mar 1978. Contract EC-77-C- 
02-4210. 290p. Dep. NTIS, PC A1l3/MF AOl1. 

The University of Minnesota is focusing on retrofitting the 
Southeast Steam Plant, the cogeneration of energy, and the conver- 
sion from Eastern to Western coal. This volume summarizes the 
environmental review. As a result of a formal and legal review by 
the State of Minnesota Environmental Quality Board and the 
member state and local regulatory agencies the Environmental Qual- 
ity Board based upon no formal objection to a negative declaration 
for an Environmental Impact Statement for ICES declared that the 
ICES project can now commence. Significant to the review were 
the additional reports generated for formal MPCA review of emis- 
sions related to the Clean Air Act and upcoming enforcement of 
amendments which establish lower pollutants standards and tradeoff 
policies coupled to "Lowest Achievable Emissions Rates.” Positive 
results of the EQB review for all of ICES or any portion follows. 
The procedures and results of calculations, accompanying letters, 
etc. are fully included in other volumes of this report. Because of 
detailed calculations and meetings with the MPCA, the ICES pro- 
gram is into permitting discussions and negotiations. Formal permit- 
ting filing of ICES can begin with Phase III design. During the 30- 
day review period, which began March 27, 1978, there was no 
formal filing of an opposition to the negative declaration for an EIS. 
Issues established by the 30 day review are su F 


16385 (HCP/U2671—01) Energy Extension Service evaluation: 
summary of the analysis plan. (ICF, Inc., Washington, DC (USA)). 
Oct 1978. Contract EX-77-C-01-2671. 61p. Dep. NTIS, PC A04/MF 
AOl. 

The elements of this evaluation measurement plan for the 
Department of Energy, Energy Extension Service (EES), have been 
selected to determine the relationships among: (1) activity reporting, 
(2) service delivery impact on clients, (3) energy savings ‘Tesulting 
from client behavior, and (4) the correlation between certain impor- 
tant inputs to service delivery programs and the measured results 
noted above. Six effectiveness and cost-effectiveness success meas- 
ures are defined which derive from five basic data sources. A 
method for computing or estimating each is given. For the central 
measure of client impact, four indices are used: Energy Action (EA), 
Attitude (A), Knowledge (K), and Satisfaction with program (S). 
The correlation among these four variables is explored. The relation- 
ship between sources of energy information and its impact is ana- 
lyzed for both client and non-client (comparison) groups. Finally, a 
methodology is presented for analyzing each of the success measures 
for the basic service prototypes—such as hotlines, workshops, and 
energy audits—in terms of client characteristics, environmental var- 
iables, and 10 basic organizational factors that differentiate and 
describe the institutional framework of each service delivery pro- 
gram in order to determine which programs worked best and why. 


16386 (LBL—7896(Pt.4)) Energy conservation: policy issues and 
end-use scenarios of savings potential. Part IV. Energy-efficient recre- 
ational travel. Benson, P.; Codina, R.; Cornwall, B. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. Contract W- 
7405-ENG-48. 49p. Dep. NTIS, PC A03/MF AO1. 

The guidelines laid out for the five subjects investigated in 
this series are to take a holistic view of energy conservation policies 
by describing the overall system in which they are implemented; 
provide analytical tools and sufficiently disaggregated data bases 
that can be adapted to answer a variety of questions by the users; 
identify and discuss some of the important issues behind successful 
energy conservation policy; and develop an energy conservation 
policy in depth. This report contains the design of a specific policy 
that addresses energy conservation in recreational travel. The policy 
is denoted as an "Information System for the National Park Serv- 
ice." This work is based on prior examination of the characteristics 
of the recreational trip and decision making for the recreational 
experience. The examination revealed which aspects of the recre- 
ational travel system needed to be addressed to encourage energy- 
efficient modal decisions for recreational travel. This policy is briefly 
described in Section 1, the "Summary of Initiative.” A more detailed 
discussion of the policy follows. The material which led to the 
policy's formation is developed in Section 2: Importance and Impact 
of the Recreational Trip; Weekend Travel; The Flo wchart: Decision 
Making for the Recreational Experience; Policy Development for 
Phase 1 "Planning the Trip; and Objectives and Strategies for 
"Planning the Trip.” (MCW) 


16387 (PB—279679) The outlook for automotive fuel supplies, 
alternative vehicle engines, and potential implications for 

tion tax structures (1985-2000). Staff report No. 2 (final), Barron, W.; 
Crawford, E.; Weinberg, M. (Maryland Dept. of Transportation, 
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Baltimore (USA); Johns Hopkins Univ., Baltimore, MD (USA). 
Center for Metro —— Planning and Research). Feb 1978. 206p. 
NTIS PC A10/M 

Potential developments in automotive fuel supplies, alterna- 
tives to the Otto Cycle engine, and implications of projected devel- 
opments in these areas for state road user tax arrangements are 
examined. Alternative heat engines, electric vehicles, and fuel cells 
are considered in regard to the state of their technological develop- 
ment and ability to utilize nonstandard fuels. Alternative taxing 
arrangements briefly evaluated are: BTU based tax on _— fuels; 
increased annual registration fees for alternatively powered vehicles; 
electric flow recharge metering; tax on traction batteries; periodic 
odometer readings; and road surface checkpoint metering. 


SUPPLY, DEMAND, AND FORECASTING 
REFER ALSO TO CITATION(S) 16397, 16426, 16433 


16388 (IKE-K—51-2) Simulation of the system, Energy, Envi- 
ronment, and Economy. Economic model of Baden—Wuerttemberg. 
Part 1. Ruehle, G. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer 
Kernenergetik und Energiesysteme; Institut fuer Marxistische Stu- 
dien und Forschungen (IMSF), Frankfurt am Main (Germany, 
og Apr 1977. 47p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

The energy consumption of industry and private households 
in a country is closely linked with the amount and development of 
the GNP and the available income. Instead of extrapolations, a 
dynamic econometric model was developed based on the Keynesian 
theory and the data of 1960 to 1974 relating to national accounts. 
The economic ties between Baden—Wuertemberg and the FRG are 
to be insured by a subsequent coupling to an FRG model. The first 
part of this paper basically deals with the fundamentals of the model. 
An introduction to the problems given by the project is followed by 
the theoretical economic conception and methodical bases of the 
model, as well as a discussion of various possible versions of behav- 
ior equations. From a set of possible versions of a behavior equation 
one version, possibly with an alternative for the model simulation in 
the second part, is selected. 


16389 (IKE-K—54-2) Simulation of the system, Energy, Envi- 
ronment, and Economy. Economic model of Baden—Wuerttemberg. 
Part 2. Ruehle, G. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer 
Kernenergetik und Energiesysteme; Institut fuer Marxistische Stu- 
dien und Forschungen (IMSF), Frankfurt am Main (Germany, 
F.R.)). Apr 1977. 46p. (In German). Dep. NTIS (US Sales Only), PC 
A0%3/MF AOl1. 

The energy consumption of industry and private households 
in a country is closely linked with the amount and development of 
the GNP and income available. Instead of extrapolations, a dynamic 
econometric model was developed based on the Keynesian theory 
and the data of 1960 to 1974 relating to national accounts. The 
economic ties between Baden—Wuerttemberg and the FRG are to 
be ensured by a subsequent coupling of the FRG-model. In the 
second part of this paper the equations selected in the first part are 
checked due to revised basic data, and a complete set of equations is 
combined as a model. The behavior of this model is tested by 
comparing simulation results with basic data and by means of a 
regulative theoretical stability analysis. While the simulation data 
repeat the course of the GNP and the available income sufficiently 
precise, yields, private capital investments and the unemployment 
ratio are superimposed with larger variations. The stability analysis 
proved a model behavior to be oscillatory stable. 


16390 (Juel—1452) Development of sectoral final and basic 
energy demand in the Federal Republic of Germany. Reents, H. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Pro- 
mgruppe Systemforschung und Technologische Entwicklung; 
— Univ. (Gesamthochschule) (Germany, F.R.)). Aug 1977. 258p. 
(In —- Dep. NTIS (US Sales Only), PC A13/MF AOI. 
esis 

The detailed knowledge of the demand structures and their 
determining factors is an important precondition for estimating the 
possible developments of future energy demand. In this report the 
past developments of the final and basic energy demand in the 
different demand categories private households, commercial sector, 
industry and transportation will be analyzed. The demonstrated 
relations are the basis for a final energy demand model. With the 
help of this model a scenario of the future development of the final 
energy demand in the different sectors will be built. It is the aim of 
this scenario to show, how alternative actions (insulation, gas-heat 
pump) influence the future development of the final energy demand. 


16391 (N—78-19610) An overview of US energy options: Supply- 
and demand-side history and prospects. Hirshberg, A.S. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). 25 Feb 1977. Contract NAS7-100. 
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bE (NASA-CR—155946; JPL-PUB—77-77). NTIS PC A04/MF 
AOl. 


An overview was provided of nonsolar energy policy options 
available to the United States until solar energy conversion and 
utilization devices can produce power at a cost competitive with that 
obtained from fossil fuels. The economics of the development of new 
fossil fuel sources and of mandatory conservation measures in energy 
usage were clarified in the context of the historic annual rate of 
increase in U.S. energy demand. An attempt was made to compare 
the costs and relative efficiencies of energy obtainable from various 
sources by correlating the many confusing measurement units in 
current use. 


16392 (PB—279217) Integrating policy analysis. Study module 
(final). Hughes, W.R.; Boyd, J.H. (Northwest Energy Policy Proj- 
ect, Portland, OR (USA); Charles River Associates, Inc., Cam- 
bridge, MA (USA)). 1978. 456p. NTIS PC A20/MF AO1. 

The future energy supplies and demands in the Pacific North- 
west (all forms of energy) and discusses the principal policy issues 
and alternatives which can shape the future of energy in the region 
are discussed. Analyses are provided of the various alternatives and 
the environmental impacts are quantified wherever possible. 


16393 International availability of energy minerals. White, N.A. 
(International Energy Consultants, London). CJM Bull.; 71: No. 797, 
57-67(Sep 1978). 

Whereas the ultimate world supply of energy minerals— 
defined as fossil fuels and fissile materials—is controlled by geologi- 
cal factors, the actual supply at any particular time is controlled by 
economic feasibility, technological innovations and/or political deci- 
sions. This = wf identifies and discusses the principal uncertainties 
surrounding the international availability of energy minerals from 
now until the end of the century. Genuine shortages of energy 
minerals are now of a very long-term nature, whereas artificial ones 
may occur at any time and have a serious effect on the world 
economy due to the dependence of most OECD countries on 
imports of energy minerals. This paper argues that events over the 
last decade will progressively lead to a major, long-lasting transfor- 
mation of the energy scene worldwide. This transformation will 
encompass demand, in terms of conservation and efficiency, the 
supply mix of the various energy minerals, the supply system and the 
structure of the different energy industries. It is already affecting the 
role of governments and reaching into the question of national 
sovereignty, thereby making energy minerals a key area of interna- 
tional relations. In all these respects, this paper concludes that we 
have entered an era that is tr different from those we have 
pep nem in the past. As well as requiring many new technologi- 

innovations, more importantly, attention must be focused on the 
development of new approaches to meeting the energy industries’ 
capital requirements in the decades ahead—first, because of the 
changing character of the energy industries and the magnitude of 
their financial requirements; secondly, because of the nature of the 
uncertainties with which they are faced; and thirdly, because of the 
constantly shifting and increasingly complex world capital market 
conditions. 


16394 Long-term trends of the Western World's energy supply. 
Rummert, H.J. Glueckauf; 114: No. 16, 712-720(Aug 1978). (In 
German). 

The so-called Exxon study, ‘World Energy Outlook’ investi- 
gates the development of energy demand and supply in the Western 
world and gives a forecast on energy and electricity consumption 
and of the supply of coal, natural gas, petroleum, and new energy 
carriers in the Western world. The main statements of the World 
Energy Outlook are presented and critically evaluated here. 


16395 Analysis and forecast of the development in the energy 
economy as a basis of regional energy policies in Rhineland-Palatinate. 
Schmitt, D.; Schiffer, H.W. Glueckauf; 114: No. 14, 624-631(Jul 
1978). (In German). 

The main contents of a study on the development tendencies 
in the energy economy of Rhineland-Palatinate are presented. Start- 
ing from the changes on the world energy market since the autumn 
of 1973, with its multiple influences on the energy economy and on 
energy policies, the development of energy economy during the past 
decade is analyzed first of all. This is followed by a projection up to 
1985. Analyses and projection are the basis for drawing energy- 
political conclusions in a concluding chapter. 


16396 Energy supply contracts and shutdown of factories. Ebel, 
H.R. (Vereinigung Industrielle Kraftwirtschaft (VIK) e.V., Essen 
(Germany, F.R.)). VIK (Ver. Ind. Kraftwirtsch.) Mitt.; No. 2, 29- 
32(1978). (In German). 

In the case of an industrial plant being shut down at a time 
when the period of a long-term energy supply contract is only partly 
elapsed, this contract is to be modified according to the fact that the 
contract's basis ceased to exist if there are no stipulations refering to 
this case, either explicit, analogic, or implied. A customer signing 
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such a long-term energy supply contract will always rely on the 
continuation of his firm, at least for the period set forth in the 
contract. The public utilities are well aware of this fact since, as a 
rule, the supply of electricity or gas is always bound to a certain, 
well-defined plan. The most plausible thing to do would be to 
change, i.e. to shorten the period of the contract so as to make it 
coincide with the time elapsed, which in fact is offered in general by 
the public utilities by means of various contract models. 


16397 Investment boom in energy economy run out. Rammner, 
P. IFO Schnelldienst ; 30: No. 27, 8-12(Sep 1977). (In German). 

This report is based on data obtained within the framework of 
inquiries carried out every year by the IFO Institute among firms of 
the Federal Republic about their planned and their real investment 
activities; in this case, a number of 700 enterprises of the energy 
economy have been asked, covering the following sectors: coal 
mining, petroleum, and natural gas extraction; petroleum oil process- 
ing, gas and electricity supply, and district heating. Developments 
are discussed and the data obtained are presented under the follow- 
ing subject headings: Investment activity within the energy industry; 
investments made by the various energy sectors; investments of the 
energy economy as compared to those of other industry; structure of 
investments made in the energy economy; rate of investment; and 
investment intensity. All data given refer to the years 1967-1976, and 
to 1977 (planned figures). 


16398 Perspektiven der Energiewirtschaft. Struktur, Kontrahier- 
ungszwang und Preisrecht, Reform der AVB. (Perspectives of the 
energy industry. Structure - contraction enforcement and price legisla- 
tion - reform of the general supply conditions). Emmerich, V.; Lukes, 
R. (eds.). Koeln, Germany, F.R.; Heymanns (1976). 145p. (In 
German). 

The following are discussed: (1) the structure of the energy- 
supply industry today and tomorrow—electricity industry and gas 
indusry: (2) contract enforcement and price legislation in the energy- 
supply industry and (3) reform of the general supply conditions with 
regard to the governmental draft of a legislation on general trade 
conditions. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 15029, 16346, 16351, 16353, 
16354, 16356, 16364, 16366, 16372, 16395, 16396, 16427, 16572, 
17104, 17208 


16399 (CONF-7606183—, pp 15p, Paper 2) Energy climate of 
Japan. Katoh, F. 1976. 

From International plant engineering conference; Montreal, 
Canada (1 Jun 1976). 


Japan's long-range energy planning is discussed. It covered 
coal, hydroelectric, nuclear, LNG, and petroleum. (DLC) 


16400 (INIS-mf—4281) Recommendations for an energy policy 
for Australia. Summary report and recommendations of the Task 
Force on Energy. (Institution of Engineers, Sydney (Australia)). Oct 
1977. 28p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Over the next few years, Australia must modify its depen- 
dence on natural oil and place greater reliance on other fossil fuels 
and renewable energy sources. The recommendations contained in 
this report are the result of two years of study, and the long term 
energy prospects for Australia and energy resource policies for coal, 
liquid fuels, nuclear energy, solar energy and natural gas are consid- 
ered in detail. Energy conservation policies and the identification of 
areas where energy research, development and demonstration need 
to be undertaken are also covered. 


16401 (LBL—7896(Pt.5)) Energy conservation: policy issues and 
end-use scenarios of savings potential. Part V. Energy efficient build- 
ings: the causes of litigation against energy conservation building 
codes. Benenson, P.; Codina, R.; Cornwall, B. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. Contract W- 
7405-ENG-48. 30p. Dep. NTIS, PC A03/MF AO1. 

The guidelines laid out for the five subjects investigated in 
this series are to take a holistic view of energy conservation policies 
by describing the overall system in which they are implemented; 
provide analytical tools and sufficiently disagregated data bases that 
can be adapted to answer a variety of questions by the users; identify 
and discuss some of the important issues behind successful energy 
conservation policy; and develop an energy conservation policy in 
depth. Three specific cases reviewed are: the California nonresiden- 
tial code (1976); the California residential code (1978); and the 
Farmers Home Administration code (1978). Although these three 
suits were brought by the building industry, this report also discusses 
considerations relevant to architects, bankers, and building inspec- 
tors. These cases are discussed from three perspectives: (1) objec- 
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ear to the codes explicitly stated in court, (2) industry conditions 

ractices behind objections stated in court, and (3) general 
belie S$ not stated in court. This discussion focuses on suits intended 
to limit those building codes which the building industry sees as too 
strong. However, some energy conservation industries may sue to 
strengthen codes which they consider too weak. An example of such 
a case is Polarized Corporation's current suit against the Lighting 
section of ASHRAE 90-75 (Los Angeles Federal District Court, see 
Murnane, 1978). (MCW) 


16402 (PB—279472) Interdependence of nations: an agenda for 
research. Solomon, R.; Gault, A. (Brookings Institution, Washing- 
ton, DC (USA)). Dec 1977. 140p. NTIS PC A07/MF AO1. 

The six-month pilot study of international interdependence 
identifies unmet research needs and proposes an integrated program 
of studies of interdependence that would help to resolve national 
policy issues. The authors discuss a number of aspects of internation- 
al interdependence--giving some aspects an historical perspective-- 
and sets forth a series of proposed research projects. The focus is on 
economic issues. Topics include: (1) the geographical and commod- 
ity structure of foreign trade; (2) international capital flows; (3) 
international migration; (4) international transmission of economic 
impulses, East-West economic relations, and North-South economic 
relations; 5) international monetary system; (6) agricultural interde- 
pendence; (7) energy interdependence; (8) the relation between 
economic, political, and security factors in interdependence. An 
extensive bibliography is included. 


16403 (PB—279495) Opportunities to fully integrate environ- 
mental research and development into developing energy technologies. 
(General Accounting Office, Washington, DC (USA). Energy and 
Minerals Div.). 6 Apr 1978. 17p. (EMD—78-43). NTIS PC A02/MF 
AOl. 

This report reviews the programs, policies, and practices the 
Department of Energy (DOE) inherited from a number of Federal 
agencies and discusses an overall program management structure for 
= efficient and effective conduct of DOE's missions and responsi- 
bilities. 


16404 (PB—279664) Energy conservation policy evaluation. 
Study module IA. Volume II. Technical appendix. Final report. Ber; cre 
stresser, K.; Berney, R.E.; Carter, L.F.; Craine, L.B.; Dunlap, R 
(Northwest Energy Policy Project, Portland, OR (USA); Washing- 
ton State Univ., Pullman (USA). Environmental Research Center). 
1978. 678p. NTIS PC A99/MF AO1. 

This volume contains detailed technical analyses of the 19 
energy conservation measures which were discussed as regional 
policy options in the report proper (PB-274 337). For each measure 
there is a description of how the measure works to reduce consump- 
tion; an assessment of potential savings, costs, and returns to adopt- 
ers; probable ‘normal’ adoption rates under present policies; and 
potential adoption rates if some additional conservation policy op- 
tions are implemented. Report includes chapters on environmental 
residuals from energy end uses, and policy preferences of households 
and energy marketers. 


16405 (PNL—2428) Costs of regulatory compliance: ca‘ 

and estimating techniques. Schulte, S.C.; McDonald, C.L.; Wood, 
M.T.; Cole, R.M.; Hauschulz, K. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Oct 1978. Contract EY-76-C-06-1830. 53p. 
Dep. NTIS, PC A04/MF AOl1. 

Use of the categorization scheme and cost estimating ap- 
proaches presented in this report can make cost estimates of regula- 
tion required compliance activities of value to policy makers. The 
report describes a uniform assessment framework that when used 
would assure that cost studies are generated on an equivalent basis. 
Such normalization would make comparisons of different compli- 
ance activity cost estimates more meaningful, thus enabling the 
relative merits of different regulatory options to be more effectively 
judged. The framework establishes uniform cost reporting accounts 
and cost estimating approaches for use in assessing the costs of 
complying with regulatory actions. The framework was specifically 
developed for use in a current study at Pacific Northwest Labora- 
tory. However, use of the procedures for other applications is also 
appropriate. 


16406 (UCRL—13866) Improving consultant performance. 
Nevill, G.E. Jr.; Broockman, E.C. (Florida Univ., Gainesville 
(USA)). May 1978. Contract W-7405-ENG-48. 19p. (CONF- 
781202—8). Dep. NTIS, PC A02/MF AO1. 
1978) From ASME meeting; San Francisco, CA, USA (10 Dec 
There are numerous potentially serious sources of error pres- 
ent when a decision maker utilizes experts or consultants. This paper 
examines the principal errors likely to arise, with emphasis on 
problems of decision maker/consultant communication and the emo- 
tional and cognitive patterns of the consultant. A process is suggest- 
ed that eliminates, minimizes, or allows compensation for many 
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vide a decision maker with an 
and accurate information from 


errors. These concepts should 
enhanced ability to obtain 
consultants when they are needed. 


16407 Canada’s energy future: the need for flexibility. Hunt, 
A.D. of Energy, Mines and Resources, Ottawa). CIM Bull.; 
71: No. 797, 20, 22-23, 25(Sep 1978). 

Despite many uncertainties, Canada’s energy future is going 
to entail significant increases in the use of unconventional oil, 
nuclear power and coal. This indicates good prospects for the 
mining industry. In the Athabasca oil sands, we are looking at one 
new plant, and expansion of the present GCOS and Syncrude plants. 
The development of nuclear power, both in Canada and abroad, will 
bring with it a considerable expansion of Canada’s uranium mining 
industry. Uranium is at present one of the real brignt spots on the 
Canadian mining scene, and I am optimistic that we will witness a 
continuing boom over the next several years. Canada’s coal industry 
achieved a record level of output in 1977. Net production of all 
types of coal amounted to 31.3 million short tons, valued at $670 
million at the mine. Improved efficiency in energy utilization and the 
broader concepts of conservation will also play an increasingly 
important role in meeting our energy future. However, the projec- 
tions I have used include demand reduction attributable to the 
implementation of rigorous conservation measures, and yet substan- 
tial increases in demand will remain to be met from among the 
supply choices available. I also remind you of the constraints in- 
volved in substitution. Our future is still very uncertain, and it would 
be a real mistake to make a massive commitment in one particular 
direction. We have to continue to choose our paths carefully, with a 
continual re-assessment of the available alternatives. Planning is 
necessary, however, it must be adaptive planning, and it must entail a 
continuing capacity for change. 


16408 Changes in the guidelines for the implementation of the 
Act to Secure the Use of Coal in the Power Industry and for the 
implementation of the Third Act on the Use of Coal for Power 

June 29, 1978. Bundesanzeiger; No. 122, 2-3(Jun 1978). 
(In German). 


16409 Tarapur's nuclear fuel uncertainty and India’s policy op- 
tions. Subramanian, R.R. Strategic Anal.; 2: No. 1, 5-6(Apr 1978). 

The Indo-US agreement over the turnkey Project of the 
Tarapur Atomic Power Station (TAPS) signed in 1963 is being 
reintepreted by the American Government from ‘non-proliferation’ 
aspect, particularly after the Pokharan peaceful nuclear explosion in 
1974. With the ratification of the new Non-Proliferation Act by the 
American Congress, the supply of enriched uranium fuel for the 
TAPS has become uncertain, as India is not prepared to accept 
comprehensive safeguards on all domestic nuclear facilities. If the 
contractual obligations for fuel supply and transport of spent fuel 
back to U.S. are not fulfilled, it is pointed out, that India will have to 
start reprocessing spent fuel and recycle plutonium. 


16410 Application of a computerized coal inventory in the formu- 
lation of an energy policy for South Africa. Van Rensburg, W.C.J. 
(Rand Afrikaans Univ., Johannesburg, South Africa). pp 509-516 of 
APCOM 77: 15. international symposium on the application of 
computers and operations research in the mineral industries. Park- 
+ aaa Australasian Institute of Mining and Metallurgy 

From 15. symposium on the application of computers and 
operations research in the mineral industries; Brisbane, Australia (4 
Jul 1977). 

A Presidential Commission of Enquiry into the conservation 
of South Africa's coal resources was appointed in 1970. This Com- 
mission, in co-operation with the Chamber of Mines of South Africa, 
established a national inventory of South Africa’s in situ and extract- 
able resources and reserves of coal of various types and grades by 
several mining methods. South Africa's future demand for coal by all 
market sectors and the specifications of coal required, were also 
established by means of econometric models. A comparison of 
potential supply and anticipated demand indicated serious deficien- 
cies of certain types of coal and the need for the conservation of 
others. This paper describes recommendations for alternate strategies 
for the optimum utilization of available resources. Consideration was 
given to various policies relating to pricing, exports, taxation and 
incentives, and to the possibility of the substitution of higher grades 
of coal by lower grades. The steps so far taken to develop a national 
coal policy in South Africa are described. 


16411 Public participation in transportation planning. Wellman, 
B. (Univ of Toronto). Traffic Q.; 31: No. 4, 639-656(Oct 1977). 

Sociological considerations are discussed in the conduct of 
participatory planning of transportation. Several specific participa- 
tion techniques are evaluated. Public participation is not a bizarre 
imposition by fuzzy-minded, misguided forces, as many planners 
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believe. A successful participatory | eo ee is one in which the public 
interest gets a reasonable amount of attention. (1 table) 


16412 Busways in new towns. Grava, S. (Parsons, Brinckerhoff, 
Quade, and Douglas, New York City). Traffic Q.; 31: No. 4, 657- 
672(Oct 1977). 

The busway in operation in the new town of Runcorn, U.K., 
*xl is described and assessed, and the unachieved busway for Colum- 
bia, Md., is discussed. Runcorn cannot be promoted as an unqualified 
example, but service is exceptional. The Columbia busway is regard- 
ed as an effort to prevent a potentially costly and embarrassing 
failure. Preservation of the purity of concept of nothing but buses in 
a lane is admirable, but perhaps not very cost-effective. (2 maps, 1 
photo) 


16413 Nuclear policy for India. Kaushik, B.M. Strategic Anal.; 1: 
No. 1, 17-20(Apr 1977). 

Changes in India’s nuclear policy from time to time are 
discussed. Though firmly wedded to the principle of peaceful uses of 
nuclear energy, India did not sign in 1965 the NPT as it discriminat- 
ed between nuclear weapons powers and non-nuclear weapon 
powers as regards the safeguards. India wanted to keep open the 
option of conducting peaceful nuclear explosions (PNEs). In May 
1974, India did conduct a PNE which, however, resulted into the 
stoppage of Canadian aid for India’s nuclear power programme and 
created difficulties in obtaining enriched uranium for the Tarapur 
Atomic Power Station from the U.S.. The new Indian Government 
formed after the March 1977 general electtions has endorsed the 
earlier government's policy of opposing manufacture of nuclear 
weapons and has gone a step further by declearing ‘If it (PNE) not 
necessary it should never be done’. 


FOSSIL FUELS 


16414 Estimates of fossil fuel resources. 1. Grenon, M. Rev. 
Energ.; 29: No. 301, 83-90(Feb 1978). (In French). 

The Preservation Committee of the World Energy Confer- 
ence during its tenth session in Istanbul (September 19th to 23rd, 
1977), sponsored three independent studies carried out by groups of 
international experts. These studies concern world reserves and 
resources of coal, oil and natural gas as well as the maximum levels 
of possible production between now and the year 2000. These studies 
are based on technical and technico-economic factors and exclude all 
political considerations. The present article summarizes these studies. 
It is estimated that geological coal resources in the world amount to 
over 10,000 billion tec, including 7728 billion tec of bituminous coal 
and anthracite and 2399 billion tec of lignite. Technically and 
economically exploitable resources amount to 493 Gtec of the 
former and 144 Gtec of the latter type of coal. The amount of oil 
resources is less certain and according to a Delphi poll it is estimated 
to lie betwen 250 and 300 Gtep. Confirmed naturs are estimated at 
about 2832 x 10'* joules and undiscovered reserves at 8147 x 1018 
joules. 


COAL 
REFER ALSO TO CITATION(S) 15029, 15128, 16363, 16410 


16415 (LBL—8402) Impacts of future coal use in California. 
Interim regional report for National Coal Utilization Assessment. 
Brandi, R.; Chan, P., Ermak, D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jul 1977. Contract W-7405- 
ENG-48. 196p. Dep. NTIS, PC A09/MF AO1. 

This report details the preliminary methodology and results 
of an ongoing assessment of the impacts of future (to 2000) coal use 
in California. Lawrence Berkeley Laboratory is responsible for the 
integrated assessment of the scenarios developed for the State of 
California. In conducting the assessments, candidate sites for facili- 
ties are selected, on the basis of which analyses are performed to 
evaluate the impacts on air quality, water and other resources, local 
and state economy, and health and safety. These scenarios specify in 
detail the quantities of major energy supply sources for 1975, 1985, 
and 2000. Major sources include coal, petroleum, natural gas, solar 
and geothermal, and electricity supply by type of generation. Each 
of these four scenarios emphasizes different amounts and type of coal 
use. Statewide economic impacts and pollutant residuals were calcu- 
lated for the Recent Trends scenario (scenario 1). Economic impacts 
include estimates of direct capital and manpower requirement for 
construction and operation of all facilities required for energy supply 
and estimates of consequent changes in value added and indirect 
manpower requirements. Of the statewide pollutant residuals, air 
pollutants from coal-related facilities are of significance to this study. 
The siting of power plants in California is governed by a complex set 
of rules and regulations. The siting procedure administered by the 
Commission is a three-year, two-stage process. To permit detailed 





APRIL 15, 1979 


analysis of impacts on water resources, air quality and health and 
safety aspects, site regions were selected to accommodate the power 
plants specified in the four NCUA scenarios for California. 


PETROLEUM 
REFER ALSO TO CITATION(S) 16436 


16416 Transportation and the U.S. petroleum resource: an avi- 
ation perspective. Miller, M.P.; Mays, R.A. (Boeing Commercial 
Airplane Co., Seattle, WA). J. Energy; 2: No. 5, 259-268(Sep 1978). 

From AIAA 14. annual meeting and technical display; Wash- 
ington, DC, USA (7 Feb 1978). 

The U.S. commercial aviation industry is meeting the con- 
tinuing challenges of reduced fuel consumption, higher fuel prices, 
and increased passenger traffic. However, a disturbing fact is that 
the country has become increasingly dependent on imported petro- 
leum fuels. In the event that import restrictions are imposed or that 
some form of rationing is required, Federal fuel allocation policies 
should be based on an informed understanding of user characteris- 
tics. This paper provides an overview of several facets of commer- 
cial aviation fuel consumption: the merits of its public services, the 
conservation measures taken to date, the co’ uences of future 
shortages, energy conservation strategies, modal efficiency compari- 
sons, and alternate fuels considerations. The conclusion is reached 
that commercial aviation should be designed as a high priority user 
of petroleum fuels in any government allocation program. 


16417 Tankers: safety in segregation. Loftas, T. New Sci.; 77: 
No. 1089, 348-350(9 Feb 1978). 

The wreck of the Torrey Canyon led to the 1973 Internation- 
al Convention for the Prevention of Pollution from Ships. In the 
winter of 1977, President Carter pressed Congress to ratify the 1973 
Convention, formulate new tanker safety legislation, and organize an 
international conference on the problem under the auspices of the 
Intergovernmental Maritime Consultative Organization IMCO, the 
U.N. agency concerned with shipping. New proposals have been 
presented and one presented at a February 1978 London conference 
on tanker safety, to install segregated ballast tanks on all vessels of 
20,000 tons or more, threatens to cause a major split among maritime 
nations. Converting exising tankers to the segregated-ballast type 
would reduce their oil-carrying capacity by about 15% and be 
costly. The debate that ensued is briefly discussed. The UK pro- 
posed that a Marine Safety Corps be organized to advise and help 
countries improve their maritime administrations. (MCW) 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 15443 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 15893, 16344, 16347, 16349, 
16398, 16431 


16418 (ANL/SPG—%) Peak-load problem with storage technol- 
ogy. Asbury, J.G.; Mueller, R.O. (Argonne National Lab., IL 
(USA)). Aug 1978. Contract W-31-109-ENG-38. 25p. Dep. NTIS, 
PC A02/MF AOl1. 

Separating the joad into storable and nonstorable compo- 
nents, this paper examines the pricing and welfare implications of 
storage in a pe ad system. The introduction of storage can 
lead to a firm or a shifting peak condition. For the shifting peak, the 


application of storage to a uniform subload produces a welfare gain, 
but one that is realized by the users of the nonstorable rather than 
the storable component of output. A reduction in storage cost 
always produces a welfare gain; the utility's supply capacity will 
increase or decrease, depending on the relative slopes of the peak 
and off-peak inverse demand relations. 


16419 (PB—277370) The diffusion of technological innovations 
among privately-owned electric utilities, 1950-1975. Final report April 
1975—July 1976. Stoner, R.D.; Peck, S.C. (California Univ., Berke- 
ley (USA)). May 1977. 163p. NTIS PC A08/MF AO1. 

The study focuses on the determinants of diffusion of twenty 
innovations widely adopted by privately-owned electric utilities 
from 1950-1975. The primary data source consists of the responses to 
a questionnaire sent to 117 Class A and B electric utilities. An 
econometric model is developed to explain differences among utili- 
ties in their date of adoption of a given innovation and to determine 
the extent to which economic and regulatory structural factors 
influence technological innovativeness. The study findings include: 
(1) system size has a positive influence on utility innovativeness for 
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almost all innovations; (2) there is no correlation between presence 
or absence of state regulation and delays in adoption; (3) there is 
fairly strong evidence that the regulatory lag has an important effect 
on innovative performance; (4) there is only weak support for a 
dynamic variant of the Averch-Johnson hypothesis, and (5) tests 
reveal no significant relationship between any of the variables meas- 
uring competitive pressure and utility performance. 


16420 (PB—277371) The diffusion of technological innovations 
among privately-owned electric utilities, 1950-1975. Report summary. 
Final report. Stoner, R.D.; Peck, S.C. (California Univ., Berkeley 
(USA)). May 1977. 9p. NTIS PC A02/MF AO1. 

The study focuses on the determinants of diffusion of twenty 
innovations widely adopted by privately-owned electric utilities 
from 1950-1975. The primary data source consists of the responses to 
a questionnaire sent to 117 Class A and B electric utilities. An 
econometric model is developed to explain differences among utili- 
ties in their date of adoption of a given innovation and to determine 
the extent to which economic and regulatory structural factors 
influence technological innovativeness. The study findings include: 
(1) system size has a positive influence on utility innovativeness for 
almost all innovations; (2) there is no correlation between presence 
or absence of state regulation and delays in adoption; (3) there is 
fairly strong evidence that the regulatory lag has an important effect 
on innovative performance; (4) there is only weak support for a 
dynamic variant of the Averch-Johnson hypothesis; and (5) tests 
reveal no significant relationship between any of the variables meas- 
uring competitive pressure and utility performance. 


16421 (PB—277633) Models for assessing the economic value of 
hydropower for peaking purposes and the pricing of peaking alterna- 
tives. Project completion report (Parts 1-3). Hanson, R.J.; Mi 

C.B. (Washington State Water Research Center, Pullman (USA)). 15 
Aug 1976. Contract DI-14-31-0001-5124. 179p. NTIS PC A09/MF 
AOl. 

A computer data structure and computer program are de- 
scribed for the fast evaluation and computation of power for 47 
generation projects, and release evaluation for 4 storage reservoirs 
on the Snake and Columbia Rivers and tributaries. The system and 
its parameters are defined, complications in power computation are 
described, and the method of the cubic spline representation with its 
associated data structure is described. Graphs of the cubic-spline fits 
and tables of the spline coefficients are provided. An algorithm is 
presented for operating the Snake-Columbia hydroelectric system 
through the critical historical flow years. This operation allows the 
user to input constraints of monthly elevation or storage, minimum 
or maximum stream flows, and interregional transfers of water. The 
application of the simulation model developed is discussed. The case 
studies include diversion (interregional transfer), minimal instream 
flows, minimum reservoir elevation constraints, and mixtures of 
these stipulations. The development of the loads is described also. 
While these case studies were done using the simulation model, they 
could also have been done using the PASO operating model devel- 
oped as part of this project. 


16422 (SAND—78-7032) Application analysis and photovoltaic 
system conceptual design for service/commercial/institutional and in- 
dustrial sectors. Task I report. Whisnant, R.A.; Alberts, R.D.; 
Burger, R.M.; Gardner, R.P.; Morrison, C.B.; Staffa, N.G. (Research 
Triangle Inst., Research Triangle Park, NC (USA)). Jul 1978. Con- 
tract EY-76-C-04-0789. 154p. Dep. NTIS, PC A08/MF AO1. 

Any reasonable penetration of photovoltaics into the subject 
market sectors would have the beneficial effect of providing a 
renewable energy source for a significant fraction of the nation’s 
energy needs. The approach applied in this study to identifying 
promising applications in the defined sectors consists of four steps: 
(1) The Standard Industrial Classification Codes were used to de- 
scribe the universe of applications that must be considered, data on 
the attributes of these applications germane to solar photovoltaic 
systems application were identified and acquired, and a model, 
utilizing the collected data, indicating the relative photovoltaic 
potential of the various applications was devised and applied. (2) 
The expected profitability of photovoltaic applications is determined 
from the discounted future costs of conventional energy sources, 
capital costs, and projected operating and maintenance costs over 
the life of the system. This is combined with the energy consumption 
of the application to obtain an estimate of the energy market poten- 
tial. The energy market potential is used to rank applications. (3) The 
application ranking and subjective evaluations of market size, diver- 
sity, and public exposure are used to select five applications and their 
locations for design of a suitable photovoltaic system. (4) For each of 
the selected applications, the various relevant characteristics are 
identified, potential photovoltaic system configurations are identi- 
fied, and performance and economic models are used to design a 
representative system. The design of the selected system is described 
and documented with schematics, drawings, specifications, and cost 
estimates. (MCW) 
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16423 Forecasting peak system load using hybrid models. Uri, 
N.D. (Department of Energy, Washington, DC). Can. Electr. Eng. 
J.; 3: No. 4, 17-23(Oct 1978). 

Realizing that Box—Jenkins time-series analysis lacks any 
basis in economic theory, but at the same time wanting to take 
advantage of the excellent forecasting accuracy of the approach, the 
first part of this paper takes the basic Box—Jenkins structure and 
integrates it into an econometric system. Relating Box—Jenkins 
parameters to economic and weather variables allows one to forecast 
these ameters. The forecast parameters are in turn used in a 
Sen—Jeuhins model to provide a forecast of the series of interest. 
The result, for a specific example, proves to be clearly superior to a 
pure Box—Jenkins model. An alternate approach is suggested 
whereby an econometric model is estimated, the residual errors 
analyzed and forecast using a Box—Jenkins time-series model, and 
then the results of both these models combined. The result, for the 
same example, proves to be an improvement over a simple Box— 
Jenkins model or the econometric model. When the two hybrid 
models are compared, the first model is the best, judged on forecast- 
ing accuracy. An important feature to consider when using the 
approaches, however, in the ease of use. On this basis, the alternate 
approach is best. 13 references. 


16424 Connection costs and building costs subsidies in the elec- 
tricity supply. Panitz, M. (Verband der wits e.V., 
Hannover (Germany, F.R.)). Elektrotech. Z., B; 30: No. 16, 632(Aug 
1978). (In German). 

The author deals with the question of what the one-time 
pro of the customer are for and what the latter should look out 
‘or so that he only pays those costs that he himself has brought about 
or that correspond to the electrical energy required by him. 


16425 Development of the electric power industry in the FRG in 
1977. Schnug, A. Brennst.-Waerme-Kraft; 30: No. 6, 235-242(Jun 
1978). (In German). 

The whole review is composed of the following subjects: 
Power consumption, net power generation, exchange of electric 
power with foreign countries, primary energy used for electric 
power supply and state of the grid system. The development of net 
generation, of power exchange and the net bottleneck power can be 
read from tables referring to 1975, 1976 and 1977. For the period 
covering 1977-1986 a review is given in tabular form on new and 
enlarged power plants in the FRG. An ample bibliography concern- 
ing 1977, which is divided into 1) statistics, total review, forecasts, 2) 
construction and operation of power plants, 3) electric power trans- 
mission and distribution, 4) utilization of electric power as well as 5) 
Energy Act, industrial management and electric power industry 
completes the general survey. 


16426 Forced investment reduction ir public electricity supply. 
Obstacles in power plant construction programmes led to a reduced 
investment budget. Rammer, P. JFO Schnelldienst ; 30: No. 29, 13- 
19(Oct 1977). (In German). 

Although most electricity-supply undertakings could show a 
distinct improvement in their situation in 1976, actual investment 
was to shrink in 1977 and stagnate in 1978. Whether investment can 
be raised according to the announced plans in 1979 and 1980 
depends mainly in the progress of the at-present greatly delayed 
power station construction programme. The estimates on the aver- 
age rate of growth in electricity demand until 1985 are between 
6.2% and 4.3%. 


16427 Elektrizitaetsversorgung und Staatsfunktion. Das Regu- 
der oeffentlichen Elektrizitaetsversorgung in der Bun- 
desrepublik Deutschland. (Electricity supply and the role of the state. 
The regulatory system of public energy supply in the FRG). Bruche, 
G. (Stiftung Volkswagenwerk, Hannover (Germany, F.R.)). Frank- 
furt am Main, Germany, F.R.; Campus (1977). 303p. (In German). 
Following an explanation of the main reasons and circum- 
stances leading to the development of the specific system of public 
and private regulations in public electricity supply, the present 
structure of this system and its mode of function is discussed. First, 
the complexity of this regulatory system, the great number of 
differing regulatory instances and the interlacement of public and 
— structures are analyzed in two sections, one dealing with 
ormally private and one with formally public structures. The author 
tries to identify the acting centers, to trace their different kinds of 
connection and communication, and to elaborate the mode of func- 
tion of the so reconstructed regulatory structure. 


ELECTRIC POWER GENERATION 


16428 Use of coal and nuclear energy for electric power genera- 
tion in the Federal Republic of Germany. Steger, U. (Deutscher 
Bundestag, Bonn (Germany, F.R.)). Glueckauf: 114: No. 5, 231- 
233(Mar 1978). (In German). 

In this statement conflicts are explained which are possibly 
involved in the objective concerning the vital sector of the electric 
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a supply industry in the Federal Republic of Germany. The 
long-term concept of ‘coal and nuclear energy’ developed after the 
oil crisis is alarmingly jeopardized by short-term problems. The 
situation in the field of electric power generation is characterized by 
a reduced power demand expected for the next few years and by a 
forced extension of power plant capacities which, however, does not 
correspond to the concept of ‘Coal and nuclear energy’. Energy- 
‘en py chances for a solution are seen in the fact that on the one 

d old and shutdown coal powerplants will have to be replaced by 
new ones, and, on the other hand, that the part of ‘remaining 
coverage’ relating to energy requirements will be assigned to nuclear 
energy. Furthermore, new technologies are to be developed further 
on until 1990 relating to the utilization of coal as well as to a 
‘symbiosis’ of coal and nuclear energy. 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 


16429 Net energy analysis of electrical transmission lines. Mau, 
D. (Univ. of Florida, Gainesville); Bayley, S.; Zucchetto, J. Can. 
Electr. Eng. J.; 3: No. 4, 9-13(Oct 1978). 

This paper presents an analysis of the energy costs inherent in 
the construction and operation of a 1000-mile length of 765-kV ac, 
+-400-kV dc and +-600-kV dc transmission lines. Calculations were 
made for the indirect energy costs associated with materials and 
construction as well as line losses during operation. Environmental 
losses were evaluated as energy costs by calculating the photosyn- 
thetic production losses and converting these energy losses to equiv- 
alent coal or electrical units through appropriate conversion factors. 
In this way all energy costs could be equally compared. By consider- 
ing the electricity transmitted as equivalent to a certain amount of 
coal, and by expressing costs in coal units, yield ratios (energy 
transmitted per unit of energy cost) were calculated. These turned 
out to be 9.6 for the 765-kV ac, 8 for the +-400-kV dc, and 11.9 for 
the +-600-kV dc line. 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 15949, 16386, 16519 


16430 Electric automobiles: yes. Stuhlinger, E. (Univ. of Ala- 
bama, Huntsville). J. Energy; 2: No. 5, 279-288(Sep 1978). 

Growing shortage of petroleum threatens the lifeline of con- 
ventional automobiles and makes the search for alternate transporta- 
tion systems mandatory. Among several possible substitutes, the 
electric automobile appears promising as a short-distance commuter 
car (COMCAR). Its lack of pollution would be an additional advan- 
tage. A systematic user test and demonstration project was undertak- 
en to analyze the performance capability of a commercially available 
electric automobile. The project included a six-month driving pro- 
gram by volunteer test drivers who used the car for daily trips to 
and from work. Although the performance of the test vehicle was 
only about half as good as can be expected with an electric commut- 
er car specifically designed for its purpose, the reaction of volunteer 
test drivers in the COMCAR project was positive. Experience and 
data obtained in this project led to recommendations for further 
steps toward the development and introduction of large numbers of 
electric commuter cars for urban transportation. 


16431 Statistics of the economy: figures of the energy economy 
and the iron and steel industry from January to February 1978. 
Amthor, W. Glueckauf; 114: No. 16, 721, 723(Aug 1978). (In 
German). 

The following subjects are presented in tables: energy con- 
sumption of important consumer groups, according to energy carri- 
ers; power generation and forms of power supply; characteristic data 
of the metal industry of the Federal Republic. 


16432 Statistics of the economy: figures of the energy economy 
and the iron and steel industry in January 1978. Amthor, W. Glueck- 
auf; 114: No. 14, 634-635(Jul 1978). (In German). 

Presented are in tabular form: energy consumption of main 
consumer groups, arranged according to energy carriers; power 
generation and power presentation, and figures of the iron and steel 
industry in the Federal Republic of Germany. 


16433 Application of storage devices. Goessl, N. pp 5-13 of 
Rationelle Energienutzung durch Waerme-Speicherung. Duessel- 
dorf, Germany, F.R.; VDI (1977). (In German) 

From Meeting on efficient energy utilization through heat 
storage; Stuttgart, Germany, F.R. (10 - 11 Oct 1977). 

The provision of electrical power, gas, district heating, waste 
heat, oil and solar energy are discussed from the point of view of the 
tariff situation for consumers and producers. The technology of 
warm water, refrigerator and alternating stores is explained. Hot 
water displacement stores in thermal power stations are discussed as 
examples of plants, including the all electric power supply to the 
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University of Passau and the combined electrode boiler and heat 
pump heating of the University of Bamberg. 


16434 Energy problem and surface transportation. Hoheisel, R. 
(Federal Highway Administration, Washington, DC). pp 19-23 of 
Highway and urban mass transportation. Washington, DC; Depart- 
ment of Transportation (1977). 

Remedies for our transportation energy problem are both 
long- and short-term. Short-term remedies are those procedures 
expected to reach maximum effectiveness within 5 years while long- 
term solutions are those procedures requiring 10 years from imple- 
mentation to maximum effectiveness. Implementation considerations 
presented are: carpooling, increase bicycle riding and walking, 
reduce highway speeds, shift to smaller car, improve fuel efficiency 
of all vehicles, reduce demand, rationing, revise highway construc- 
tion and practices, regulate trucks to increase ton-miles per gallons, 
shift-line Fraul trucking to piggyback, relax truck size and weight 
limits, analyze energy impact of all energy using activities, and 
educate the public concerning operation to save fuel. Transportation, 
directly and indirectly, consumes over 25% of all energy. It is 
concluded that no single measure will result in much energy savings 
by itself, but all measures must be practiced. (MCW) 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


SOLAR 
REFER ALSO TO CITATION(S) 15484, 16422 


16435 Solar energy and energy supply in the future. Ruppel, W.; 
Wuerfel, P. (Karlsruhe Univ. (TH) (Germany, F.R.)). Universitas 
(Stuttgart); 33: No. 7, 747-752(Jul 1978). (In German). 

The article discusses problems of the future energy supply. 
After a survey of the present state of exploitation of the earth's 
energy reserves, it is shown how the energy demand could be met in 
the future. Solar energy plays a decisive role here. The problems of 
solar energy conversion into thermal or electrical energy are dis- 
cussed. 


16436 Alleged diluteness of solar energy. Bockris, J.O.'M.; 
Handley, L. (Flinders Univ, Inst of Energy Stud, Adelaide, Aust). 
Int. J. Energy Res.; 2: No. 3, 295-296(Jul-Sep 1978). 

The major difficulty in spreading a consciousness that it 
would be possible to develop a world energy supply from solar 
sources rests upon the view that ‘Solar energy is too dilute a 
resource’. The authors therefore list the energy density of United 
States oilfields, and compare it with the energy density for solar 
collection, note that the latter is a far more intense source than the 
former. The data used for obtaining the energy density of various 
oilfields are the production rate and acres under production actually 
reported. The energy density for potential solar fuels is obtained 
from actual areas and the average solar intensity for each. In a 
comparison of energy production per unit area and unit time over 
one year, solar energy is an order of magnitude more dense than 
energy produced from oil, using typical American oilfields. 


16437 Reference: solar energy research questions on the subject 
of ‘solar energy in the Federal Republic of Germany’ put to the 
experts. . First results of the inquiry. Sanit. - Heizungstech.; 42: No. 9, 
674-677(1977). (In German). 

Results of an inquiry on the subject ‘solar energy in the 
Federal Republic of Germany’are given. Estimation of solar energy 
in ey ay to other energy carriers, desired distribution of re- 
search funds, and types of buildings in connection with which solar 
energy is to be used for heating and hot water preparation are 
discussed. 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 15491, 15492 


MHD GENERATORS 


16438 Coal-fired MHD power generation. Kumnick, A.J. (Mon- 
tana State Univ., Bozeman). Coal Process. Technol.; 3: 12-15(1977). 

In the operation of an open cycle coal-fired MHD generator, 
pulverized coal is burned with preheated air and the combustion 
gases are sent through a magnetic field. The electrical conductivity 
of the gases at typical maximum combustion temperatures of 
2,500°K (4,040°F) is too low and must be increased by the addition 
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of a “seed” material such as potassium. Potassium has a small 
ionization potential (i.e., gives up electrons easily), and sufficient 
conductivity is obtained with additions on the order of one mole 
percent. As the hot gas flows down the channel, energy is extracted 
and the temperature drops. When the temperature approaches 
2,100°K (3,320°F), the electrical conductivity of the gas decreases 
so as to make the MHD process no longer feasible. Maximum 
efficiency is only possible if the remaining heat in the gas is extracted 
for combustion air preheating and for steam production to run a 
conventional turbo generator. Thus, although the MHD generator 
has been considered separately until now, it is actually part of a 
complex system. The efficiency of an MHD-steam system is strongly 
dependent on the efficiencies of both electric power g 

steps. Many cycle analyses for a first-generation MHD system with 
preheat temperatures around 1,500°K (2,200°F), and equal electrical 
power generation from MHD and steam, suggest overall efficiencies 
in the range of 48 to 52%. As a means of comparison, conventional 
steam plants have a maximum efficiency of 40% and typically 
operate between 30 and 35%. If improvements are made and a 
greater fraction of the total electrical power output is generated by 
the MHD unit, overall efficiency should increase and approach 60%. 
The MHD-steam system has many sub-systems, all of which are very 
important for an acceptable power generator. 


DESIGN AND DEVELOPMENT 


16439 Dynamic simulation of a one drodynamic liquid- 
metal direct-current generator. Saphier, D. (Argonne National Lab., 
IL). Math. Comput. Simul.; 20: No. 1, 10-17(Mar 1978). 

A mathematical model for a proposed magnetohydrodynamic 
(MHD) liquid-metal experimental loop is developed. The purpose of 
the experiment is to demonstrate the capability of an MHD, DC 
generator to produce 20 kW of electric power by directly convert- 
ing thermal to electrical energy. Basic principles and semiempirical 
formulae are used in the development of the mathematical model. A 
computer simulation program is written for the above model. A 
dynamic analysis of the MHD liquid metal loop is then performed. 
The proposed experimental loop is found to be unstable. By adding a 
high-gain proportional controller to regulate the primary flow, the 
system response characteristics are changed, and is found to be stable 
over a wide range of operating conditions. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 16698 


16440 (FE—3005-1) MHD air heater development technology, 
October 1977—March 1978. (FluiDyne Engineering Corp., Minne- 
apolis, MN (USA)). Apr 1978. Contract ET-78-C-01- 3005 55p. Dep. 
NTIS, PC A04/MF AO1. 

The objectives of task 1 (design studies) are to: (1) evaluate 
full-scale, direct- and indirect-fired regenerative air heater systems 
for use in MHD power plants; (2) support testing of refractory 
materials, hot gas valves, and design concepts; (3) support design of 
a 5 MW test heater. The objectives of task 2 (design support tests) 
are to: (1) support design of a 5 MW test heater; (2) identify and 
evaluate life of promising refractory materials for use in MHD 
heaters; (3) determine operating conditions and bed geometry (hole 
size, web thickness) which permit operation without clogging of 
heater passages due to accumulations of seed/slag or slag alone, (4) 
test valves for use in hot gas streams which are laden with 
or slag alone. The objective of task 3 (vertical slice test bed) is to 
provide a preliminary design of a test heater which is a vertical slice 
of a full-scale heater. It will be sized for a thermal input of approxi- 
mately 5 MW. Testing with hot gas streams containing seed/slag or 
slag alone will be accommodated in order to simulate both direct- 
and indirect-firing. The status of each of the tasks is detailed. 


DUCT ENGINEERING AND FLUID DYNAMICS 


16441 (SFB-MHD—29) Contribution for interpreting the noise 
in MHD converters, Djamali-Schahni, D. (Technische Univ. Berlin 
(Germany, F.R.). Sonderforschungsbereich Magnetohydrodynamik). 
Jun 1976. 8p. (In German). Avail: ZAED. 

About the characteristic noises occurring in liquid metal- 
MHD-converters no publication has yet been made. In this study it is 
tried to give a preliminary description of the development of these 
noises. The essential causes besides magnetostriction and turbulent- 
laminar transition of the flow are explained in the following phenom- 
ena: With increasing magnetic field, the formation of the flow is 
more rapid at definite positions in the channel. In this report the 
changes of profiles due to the effects of finite length are not 
considered 
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THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


16442 Optimization of a Knudsen Cs—Ba thermionic converter. 
Babanin, V.I.; Kuznetsov, V.I.; Mustafaev, A.S.; Sitnov, V.1.; Ender, 
A.Y. (A. F. Ioffe Physicotechnical Institute, Academy of Sciences of 
the USSR, Leningrad). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: 
No. 4, 444-451(Apr 1978). 

The performance of a thermionic converter that operates in 
the Knudsen regime is optimized. The potential distribution with 
surface-ionization is studied, with partic attention being paid to 
the region near the transition from the overneutralized state to the 
underneutralized state. The saturation current is optimized and the 
maximum converter current is compared with the random current in 
an isothermal equilibrium cavity. The concept of a generalized 
voltage—current characteristic is introduced for power optimiz- 
ation. This characteristic is used to determine the anode work 
function and to calculate the output power. The experimental data 
agree with the calculated results and indicate a high efficiency for a 
cesium—barium thermionic converter. 


16443 Optimization of an ideal thermionic converter. Titkov, 
A.S. Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 4, 452-453(Apr 
1978). 


The optimization of the output power of an ideal thermionic 
converter is studied for the case in which the emitter temperature T/ 
sub e/, the collector temperature T/sub k/, and the output current j 
are all given. An exact analytic equation is derived for the envelope 
of the voltage-current characteristics of the ideal converter for given 
values of T/sub e/ and T/sub k/. This envelope can be used to judge 
the efficiency of actual converters. 


16444 Low-temperature thermionic converter with a lanthanum 
hexaboride collector. Menabde, N.E.; Tskhakaya, V.K.; Yarygin, 
V.1. (Sukhumi Physicotechnical Institute). Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 23: No. 4, 454-455(Apr 1978). 

Experiments are reported on a thermionic converter with 
plane—parallel electrodes and a lanthanum hexaboride collector. A 
minimum collector work function of 1.2 eV is achieved for the first 
time in a working converter. This work function leads to output 
characteristics which meet the requirements for second-generation, 
low-temperature thermionic converters. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


16445 Titanium carbide cathode with improved emission. Kan, 
K.S.; Kul’yarskaya, B.S. (Institute of Radio Engineering and Elec- 
tronics, Academy of Sciences of the USSR, Moscow). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 23: No. 4, 460-462(Apr 1978). 

The thermionic emission of titanium carbide and of titanium 
carbide containing admixtures of titanium and carbon and covered 
with an osmium film is studied. The cathodes with the titanium 
admixture and the osmium film display a thermionic emission higher 
than that of the pure carbide. 


FUEL CELLS 


16446 High temperature solid electrolyte fuel cells. Markin, 
T.L.; Bones, R.J.; Dell, R.M. (U.K. Atomic Energy Authority, 
Harwell, Oxfordshire, England). pp 15-35 of Superionic conductors. 
use. G.D.; Roth, W.L. (eds.). New York, NY; Plenum Press 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

A review of published information on high-temperature fuel 
cells is presented. Choice of electrolyte, electrolyte ageing, electro- 
lyte fabrication, electrode materials, laboratory cell performance, 
and engineering considerations are discussed. (27 references.) 


(WHK) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 16311 


16447 (AD-A—052574) Fuel cell batteries for operation of aids 
to navigation. Final report. (Engelhard Minerals and Chemicals 
—— Murray Hill, NJ (USA). Engelhard Industries Div.). Oct 
1977. Contract DOT-CG-43144-A. 43p. NTIS PC A03/MF AOl. 

A pro for the development of air-breathing fuel cell 
batteries for the operation of aids to navigation is discussed. Calcium 
hydride is used as fuel. The fuel cell batteries provide a significantly 
higher energy density than conventional power sources. The devel- 
opment focuses on battery system suitable for U.S. Coast Guard 
requirements. Modules with a capacity of 6KWH and a nominal 
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rating of 2 watts at 13 volts are being developed. Design and 
evaluation of single cells and battery modules are discussed. Testing 
is performed mostly with a U.S. Coast Guard flasher using a 1.15A 
lamp. The program discussed in this report is a first step towards the 
development of hydride-based fuel cell batteries for use with aids to 
navigation. The development effort carried out so far has confirmed 
the suitability of the hydride cell for the design of high energy 
density batteries. Additional work is requred, however, to arrive at 
applicable hardware. 


16448 (N—78-19656) Redox flow cell development and demon- 
stration project, calendar year 1976, (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research Center). 
Dec 1977. Contract E(49-28)-1002. 48p. (NASA-TM—73873; E— 
9354). NTIS PC A03/MF AOl. 

The major focus of the effort was the key technology issues 
that directly influence the fundamental feasibility of the overall 
redox concept. These issues were the development of a suitable 
semipermeable separator membrane for the system, the screening 
and study of candidate redox couples to achieve optimum cell 
performance, and the carrying out of systems analysis and modeling 
to develop system performance goals and cost estimates. 


16449 Electrolyte reservoir for a fuel cell. Bushnell, C.L.; Kunz, 
H.R. (to United Technologies Corp.). US Patent 4,064,322. 20 Dec 
1977. Filed date 1 Sep 1976. 8p. 

An electrolyte reservoir layer behind and adjacent one of the 
catalyst layers of a fuel cell is porous and hydrophilic to the 
electrolyte. The reservoir layer includes impregnations of hydropho- 
bic material on the catalyst facing surface and holes leading from the 
other surface to the impregnations for providing reactant gas pas- 
sages through the reservoir layer to the catalyst layer. The impreg- 
nations of hydrophobic material are designed to provide good distri- 
bution of the reactant gas into the catalyst layer without consuming 
a large volume of the reservoir. In a preferred embodiment the 
reservoir is also the electrode substrate whereby the catalyst layer is 
bonded to the surface thereof. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 16311 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 16447, 16448, 16720, 16725, 16726 


16450 Polymeric iron phthalocyanines as catalysts of oxygen 
reduction in acidic electrolytes. Kretzschmar, Chr.; Wiesener, K.; 
Musilova, M.; Mrha, J.; Dabrowski, R. (Technical Univ., Dresden, 
Ger.). J. Power Sources; 2: No. 4, 351-360(May 1978). (In German). 

Polymeric iron phthalocyanine, in pure form or synthesized 
on the carrier material, has been tested in 4.5 N sulfuric acid as an 
electrocatalyst for the reduction of oxygen on single-layer diffusion 
electrodes. A strong influence of the carrier material on the catalytic 
activity of the phthalocyanine has been established. The efficiency of 
the iron phthalocyanine oxygen electrode was improved by the 
addition of acetylene black to the electrode material. 


16451 Methods for the preparation of a catalyst suitable for 
electrode in a fuel cell. McNicol, B.D.; Short, R.T. (to Shell Interna- 
tionale Research Maatschappij N.V., The Hague (Netherlands)). 
German(FRG) Patent 2,657,726/A/. 1 Sep 1977. 10p. (In German). 

Platinum Adams catalysts for anodes of acid methanol fuel 
cells are increased in electrochemical activity according to the 
invention by anodic oxidation of these catalysts prior to immerison 
in non-aqueous tin tetrachloride or during immersion in an aqueous 
solution of a tin compound. 


16452 Gas diffusion electrodes for electrochemical cells with acid 
electrolytes. Heffler, J. (to Licentia Patent-Verwaltungs-G.m.b.H., 
Frankfurt am Main (Germany, F.R.)). German(FRG) Patent 
2,556,673/A/. 30 Jun 1977. 9p. (In German). 

A fuel cell electrode independent of humidity, in particular an 
air cathode for acid electrolytes, consists of a hydrophobic, gas- 
permeable, electrically conductive layer up to 0.2 mm thick with a 
mean pore diameter of about 1.8 mm, and a hydrophilic layer 
containing the catalyst up to 0.3 mm thick with a mean pore 
diameter of about 0.08 mm, which is in close contact with the 
former. An air cathode with these constructive features has been 
constructed. It contains platinum as a catalyst in the hydrophilic 
layer. The potential on operation with pure oxygen and with dry or 
wet air has been determined for different current densities. 
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APPLICATIONS 


16453 (CONF-7809101—1) Gas utilities and fuel cells. Blurton, 
K.F. (Institute of Gas Technology, Chicago, IL (USA)). 14 Sep 
1978. 9p. Inst. of Gas Tech., Chicago, IL. 

rom Conference on fuel cells and the hydrogen economy a 
viable alternative source of energy for New York state; Old West- 
bury, NY, USA (14 Sep 1978). 

The — natural gas supply situation is reviewed, and the 
increased efficiency of onsite fuel cells with heat recovery for gas 
utilization is described. It is stated that fuel cell power plants have 
environmental and efficiency characteristics superior to those of 
other advanced power systems. The first-generation phosphoric acid 
system is now reaching the demonstration phase, with the prospect 
of commercialization by the early 1980's. These onsite fuel cell 
systems can supply all the heating, cooling, lighting, and hot water 
needs for some buildings, using less gas than is now used for space 
and water heating. It is expected that the gas industry's long-range 
research programs in fuel cells will be paying off in the 1980's with 
energy conservation benefits to the nation, energy cost savings to the 
consumer, and increased profits to the gas utility. The gas industry 
believes it is uniquely qualified to commercialize this technology in 
all markets because of its past energy experience. (WHK) 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


REFER ALSO TO CITATION(S) 16448 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


BUILDINGS 


REFER ALSO TO CITATION(S) 15715, 15717, 15743, 16401, 
16529, 16923 


16454 (BMFT-FB-T—77-74) Conception for economical energy 
utilization and supply. Schaefer, H.; Canzler, B. (Rheinisch-Westfae- 
lisches Elektrizitaetswerk A.G., Essen (Germany, F.R.). Abt. An- 
wendungstechnik). Oct 1977. 33p. (In German). Dep. NTIS (US 
Sales Only), PC A03/MF AOl. 

This study was performed to study the factors which deter- 
mine energy consumption within buildings and how to optimize such 
energy use. The parameters of the principal energy consumers, i.e., 
HVAC and lighting systems, were analyzed. Possibilities for obtain- 
ing economical energy supplies and for reducing energy consump- 
tion were studied with emphasis on adapting the building mechanical 
equipment and the building design and construction to each other. It 
was concluded that planning for energy conservation in buildings 
will decrease the cost of constructing and operating buildings if the 
architect, building contractor and building operator work together 
from the initial planning stages. 


16455 Ventilation system with thermal energy recovery. Johnson, 
A.C.W. (to Combustion Research Corp.). US Patent 4,049,404. 20 
Sep 1977. Filed date 31 Jul 1975. 8p. 

A high performance ventilation system with means for recov- 
ering a high percentage of sensible and latent thermal energy from 
the exhausted air for return via the supply air is described. Two 
matrices of thermally absorbent, expanded honeycomb material are 
respectively alternately interconnected with fan-driven supply and 
exhaust paths via a valve device to store energy in one matrix while 
retrieving energy from the other. Constant air flow direction is 
maintained in the ventilated area. The valve may be thermostat 
controlled. The matrices are preferably formed of a fibrous organic 
material such as paper, in an expandable honeycomb configuration, 
and resin impregnated for durability and strength. A degree of 
residual flexibility is desired whereby the matrices may be adjusted 
for fitting, air control and cleaning purposes. 


16456 (PB—278921) Efficiency of unitary heat pumps. Nwude, 
J.K.; Roman, A.J. (Drexel Univ., Philadelphia, PA (USA). Energy 
Sources and Systems Inst.). Nov 1973. 64p. (EIR—73/1). NTIS PC 
A04/MF AOl1. 

The efficiencies of approximately 500 unitary heat pumps, 
from 30 different manufacturers, certified by the Air Conditioning 
and Refrigeration Institute (ARI) were examined. The certified units 
account for about 90% of all unitary heat pumps manufactured in the 
U.S. with a rated cooling capacity below 135,000 Btu/hr, and thus 
represent a comprehensive data file of the efficiencies of unitary heat 
gs offered for sale in the U.S. A computer was used to group the 

eat pumps according to type and capacity, and to calculate their 
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coefficients of performance (COP) using the data contained in ARI 
current Directory (April 1 to July 31, 1973) of Certified Unitary 
Heat Pumps. The results show that the COP of the heat pumps 
varied from a low of 1.5 to a high of 3.15 or a factor of 2 between 
the lowest and the highest efficiency, and that the average COP was 
2.1 in cooling and 2.4 in heating. The variations of COP with heat 
pump size, type, manufacturer and outdoor temperature are present- 
ed. 


16457 (PB—279403) International research. The FY 1977 survey 
of CBT’s international programs. Olmert, M. (National Bureau of 
Standards, Washington, DC (USA). Center for Building Technol- 
ogy). Mar 1978. 85p. (NBSIR—77-1411). NTIS PC AOS/MF A011. 

This report presents the international research activities of the 
Center for Building Technology during the transition quarter and 
Fiscal Year 1977. In general, the objectives of this work were to 
spread the results of building research worldwide in hopes of creat- 
ing a better built environment. Last year CBT continued working 
closely with less-developed countries to improve their building 
practices. The Center also continued cooperative research efforts 
with a number of countries that have acknowledged expertise in 
particular areas of building research, such as England, Israel, and 
France, to name but a few. On such projects, the Center pursued 
common research goals alongside the building researchers from 
other nations on studies of critical importance to all nations, such as 
energy and natural resources conservation. 


16458 (SIB-R—46-1978) Thermal bridges in extra insulated ex- 
ternal walls. Andersson, A.C. (Statens Inst. foer Byggnadsforskning, 
Stockholm (Sweden)). 1978. 8lp. (In Swedish). Dep. NTIS (US 
Sales Only), PC A05S/MF AO1. 

The effect of the thermal bridges which already exist and 
those which sometimes occur when additional insulation is applied 
to eternal walls is discussed. The thermal bridges dealt with here are 
connections between external walls and inner walls or joists, balcony 
slab connections, window splays and corners of external walls. The 
importance of thermal bridges in walls increases when the insulation 
of existing houses is improved by means of additional insulation of 
the external walls. The effect of a thermal bridge is considerable if 
the inside of the external walls is insulated, as the insulation is 
interrupted, for example, at joist connections. Internal insulation is 
therefore less efficient than external insulation from an energy saving 
point of view. The consequences which were studied are the effect 
on the heat losses through the external walls and the risk for 
condensation on the internal surfaces. The constructions which were 
studied were selected according to the criterion that they should be 
commonly used in blocks of apartments built between 1900 and 1950 
and particularly during the latter part of that period. The following 
types of external walls were selected: (a) 38 cm brick wall, internally 
plastered; (b) 25 cm brick wall, internally insulated with a 50 mm 
wood—wool board; (c) 250 mm porous concrete wall; and (d) 150 
mm concrete wall, externally insulated with 100 mm porous con- 
crete. 


16459 (TID—29029) Aerial infrared users’ manual. Dick, J.M.; 
Schmer, F.A. (eds.). (South Dakota State Univ., Brookings (USA). 
Remote Sensing Inst.). Aug 1978. Contract EC-77-C-02-4161;EM- 
77-C-01-8668. 110p. Dep. NTIS, PC A06/MF AO1. 

This manual was written to pull together available informa- 
tion about existing aerial infrared technology and practical experi- 
ence gained by those who have conducted aerial infrared programs. 
The manual is divided into the following 6 sections that describe the 
basic steps needed to prepare for and implement an aerial infrared 
program: survey and dissemination program planning including site 
selection, costs and determination of scope; data collection consider- 
ations; data collection equipment options; output products; data 
dissemination; and program evaluation. Also included are four pro- 
gram examples. 


16460 Heat pump control system. Wills, F.E. (to Borg-Warner 
Corp.). US Patent 4,102,389. 25 Jul 1978. Filed date 15 Oct 1976. 
16p. 

A control system for regulating the operation of a heat pump 
includes a basic timer circuit which is utilized in different ways for 
different purposes. The system senses pressure across the outdoor 
coil, outdoor temperature, temperature in the liquid line to and from 
the outdoor coil, and temperature of the compressor discharge line. 
The control system initiates a defrost cycle for the outdoor coil 
responsive to a high static pressure across the outside coil, at the 
same time that the liquid line temperature is below a preset tempera- 
ture. The defrost cycle is terminated when the liquid line tempera- 
ture reaches a given temperature or when that liquid line tempera- 
ture has been at a lower temperature for a certain time interval as 
determined by the basic timer circuit. When the compressor is shut 
down, the timer is also started to ensure that the compressor is not 
brought back on before the expiration of the basic shut-down time 
interval. In addition the compressor cannot be operated when the 
outside temperature is at or below whatever temperature is deter- 
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mined by the standby heat setting. The compressor likewise cannot 
be operated when there is a second call for defrost within a given 
time interval, or a high temperature in the compressor discharge 
line. The compressor cannot be restarted after a power failure until a 
preset time interval has elapsed. 


16461 Low energy consumption air conditioning system. 
yr ag T.S. US Patent 4,102,392. 25 Jul 1978. Filed date 10 Jan 
1977. 8p. 

An air conditioning system for building utilizes a vertically 
aligned, generally straight conduit rain tower for scrubbing and 
pumping air between the exhaust air conduit system and the supply 
air conduit system in conjunction with an evaporative water chiller 
utilizing a venturi to create a vacuum in the water chiller for low 
temperature vaporization of return water. Gravity flow of water 
through the venturi is used to create the suction head. 


16462 Review on the Constructa 78. Boes, A.; Westerburg, E. 
Bauingenieur; 53: No. 6, 217-224(Jun 1978). (In German). 

The numerous newly developed or improved building units 
and materials shown at the Constructa 78 in Hanover are briefly 
treated in the form of a review. The report mainly deals with 
developments in the field of civil engineering including insulation 
measures for heat, noise, and dampness, and some sections of interior 
work. The improved possibilities to rationalize work with the help of 
automatic data processing is indicated. 


16463 3rd amendment of the publication of physical characteris- 
tics for the calculation of thermal insulation according to the thermal 
insulation ordinance. Dated May 2nd 1978. Bundesanzeiger; 30: No. 
96, 3-4(May 1978). (In German). 

The following topics are discussed: values of thermal conduc- 
tivity on the basis of notifications by the building authorities - tiles; 
values of thermal conductivity (thermal resistivity and thermal trans- 
mittance coefficients) on the basis of permits issued by the building 
authorities - wall bricks, roofs, roof panels, thermal insulation materi- 
als; and fixixing the values k(F) for glazings and windows. 


16464 Prospects of constructing large turbocompressor machines 
for heat pump systems. Bykov, A.V.; Kalnin, A.V.; Tsirlin, B.L. (All- 
Union Sci Res Inst of Refrig Ind, USSR). Teploenergetika (Moscow); 
No. 4, 25-28(Apr 1978). (In Russian). 

Design of large turbocompressor machines for heat pump 
systems with centrifugal and axial compressors to provide heat 
output from 20 to 25 MW (17-20 Gcal) to 500 to 600 MW for district 
heating is considered. There is no experience of using axial compres- 
sors industrially. The largest centrifugal compressors in use in the 
USSR. ATPS/3, have the largest rotor diameter D2=600 mm and 
operate on propane and mixtures of hydrocarbon gases. Based on 
this compressor, compressors for heat pump systems using R12 as 
medium can be built. The possibility of using R142 and other freons 
is discussed. It is recommended that a pilot plant with the heat 
capacity of 100-150 MW be constructed. 


16465 Economy in energy utilisation. Pt. 2. Pohl, F. Brennst.- 
Waerme-Kraft; 30: No. 3, 104-110(Mar 1978). (In German). 

The results of the lectures given at the 10th world power 
conference at Istanbul on the theme of ‘Economy in energy utilisa- 
tion’ are evaluated and discussed. The theme is subdivided from the 
following points of view: (1.) industrial use, (2.) commercial and 
domestic use, (3.) energy use in transport (transmission of electrical 
energy, energy economy in railway operation, natural gas transport, 
energy consumption in road traffic), and (4.) effect of economy 
measures in the utilisation of energy. 


16466 World's largest gas heat pump is in Paderborn. Handrock, 
W. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 3: No. 2, 17-19(Mar-Apr 
1978). (In German). 

An energy system is described which supplies a sports cneter. 
A gas heat pump is used as converter system having a performance 
number of 1.8. A cost comparison with electrically operated heat 
pumps is presented. Finally, the concept of the system is explained. 


16467 Impact of the water acts on the use of heat pumps. 
Dybowski, M. Elektrowaerme Int., Ed. A; 36: No. 2, 111-113(Mar 
1978), (In German). 


16468 Heat pumps in operation, today and in the future. Goessl, 
N. Brennst.-Waerme-Kraft; 30: No. 2, 78-80(Feb 1978). (In German). 

This is a report on the meeting with the same title which was 
organized by the VDI-Gesellschaft Energietechnik in Munich from 
Nov. 7-9, 1977. Lectures were held under 5 headings: components, 
systems, experience, energy supply, and further development. One 
introductory lecture dealt with the possibilities to make use of heat 
pumps. 
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16469 Supplement to the publication on material values for the 
calculation of thermal insulation according to the thermal insulation 
ordinance. Bundesanzeiger; 30: No. 33, 3-4(Feb 1978). (In German). 

Topics discussed include: (1) supplement to table 1 from DIN 
4108 (published August 1969). Thermal conductivity of building and 
insulating materials, calculated values; (2) calculated values of ther- 
mal conductivity based on decisions by the building authorities. 
Decree Nr. 23/19 on the specification of a calculated value of the 
thermal conductivity for IPOR-bricks from 2.11.1977; (3) ther- 
mal conductivity calculated value (diathermic resistances and dia- 
thermic coefficients) based on permissions by the building authorities 
wall bricks, types, thermal insulating materials; and (4) specification 
of calculated values (RCF) for glazing and windows. 


16470 Rational use of energy with the aid of gas heat pum 
Handrock, W. (Stadtwerke Paderborn G.m.b.H. (Germany, FR R)). 
Gas Waerme Int.; 27: No. 1, 29-35(Jan 1978). (In German). 

A gas compression heat pump system installed to supply a 
sports centre in Paderborn with heat is described. Well water, waste 
water and exit air are used as heat sources. It is shown that savings 
of more than 50% can be achieved compared with conventional 
boiler systems. With present —- prices the extra capital expendi- 
ture involved is more than offset. While large heat pump installations 
composed of commercially available components are already being 
used economically in Germany in several places, small heat pumps 
for commercial and residential applications are still in the process of 
development. The modification of production car engines for use in 
compact heat pumps is one of the main targets of the development 
work promoted by the federal ministry for research and technology. 


16471 Gas heat pumps - an energy-saving alternative. Stadel- 
mann, M. (Usogas Genossenschaft fuer die Foerderung der Gasver- 
wendung, Zurich (Switzerland)). Gas Waerme Int.; No. 27, 285- 
290(1978). (In German). 

High-power gas heat pumps (more than 233 kW or 200 000 
kcal/h) are described. Using the example of some seg | plants, the 


efficiency of such systems is discussed. Compared to heat pu 
driven by an electric motor, heat pumps driven by a gas engine offer 
the special energy advantage of waste gas and cooling water recov- 
ery. The two plants described are the world’s first gas heat pump, 
put into operation in 1971 in a swimming-pool and shating - rink 
complex in Rouen, and the gas heat pump in the Paderborn sports 
centre, the world’s largest at present. A detailed analysis of the 
operating cost is presented. 


16472 Gas heat pumps plant in the Paderborn sports centre. A 
contribution to rational energy utilisation. Handrock, W. (Stadtwerke 
Paderborn G.m.b.H. (Germany, F.R.)). Gas--Z. Ration. Energiean- 
wend.; 29: No. 1/2, 39-43(1978). (In German). 

This is a report on the world’s largest gas heat pump plant, 
which was put into operation in September, 1977. The heat source is 
ground water with an average temperature of 9°C. The compressors 
have a power control unit which keeps the suction pressure constant. 
Waste heat utilisation is not the least factor in achieving a positive 
energy balance: The total efficiency is 182%. For an effective energy 
balance, an extensive measuring programme is required which is still 
in the planning stage. 


16473 CAD 78. Guildford, Eng.; IPC Science and Technology 
Press Ltd. (1978). 814p. (CONF-780360—). 

From 3. conference on computers in engineering and building 
design; Brighton, UK (14 Mar 1978). 

Seventy-four papers were presented at the meeting. A sepa- 
rate abstract was prepared for each of 6 papers. The remaining 68 
papers were not in scope for the data base. (LCL) 


16474 Graphical shadow computation in building complexes using 
an integrated energy analysis program. Smith, P.J. (Atkins Research 
and Development, Epsom, Eng.). pp 84-96 of CAD 78. Guildford, 
Eng.; IPC Science and Technology Press Ltd. (1978). 

From 3. conference on computers in engineering and building 
design; Brighton, UK (14 Mar 1978). 

KOSHAD is a computer program for use by environmental 
engineers and architects to calculate shadows cast on buildings. It 
uses the concept of a library of shapes to simplify input and an 
implementation of Warnock’s algorithms for surface area account- 
ing. 


16475 Means for including shadowing in a building's thermal 
analysis. Rogers, R.; Atherton, P.; Nall, D.; Greenberg, D. (Cornell 
Univ., Ithaca, NY). pp 97-109 of CAD 78. Guildford, Eng.; IPC 
Science and Technology Press Ltd. (1978). 

From 3. conference on computers in engineering and building 
design; Brighton, UK (14 Mar 1978). 

An interactive input process for the modeling of shading 
devices combined with a procedure for the rapid calculation of 
shadow areas for an hourly energy load analysis is presented. A 
general shadowing algorithm based on a unique polygon hidden 
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surface approach and designed for the production of color images is 
also described. Both methods have been implemented in the Cornell 
University load analysis system for a more precise evaluation of the 
impact of solar radiation on a building's thermal enclosure. 


16476 Determination of the form of windows and sunshades in a 
hot climate. Shaviv, E. (Israel Inst. of Tech., Haifa). pp 110-120 of 
CAD 78. Guildford, Eng.; IPC Science and Technology Press Ltd. 
(1978). 

From 3. conference on computers in engineering and building 
design; Brighton, UK (14 Mar 1978). 

A method for the design of fixed external sunshades was 
developed, using a computer for calculating the exact geometry and 
a plotter for presentation. The method is applied to the design of the 
elevations of a hospital building under construction in Haifa, Israel. 
The emphasis is on finding the form of the correct shape of windows 
and the necessary sunshades, so as to avoid penetration of direct sun 
during the summer. The method preserves the freedom of the 
architect and provides reasonable structures and pleasing elevations. 


16477 Design-oriented thermal simulation model. Clarke, J.A. 
(Univ. of Strathclyde, Glasgow). pp 121-134 of CAD 78. Guildford, 
Eng.; IPC Science and Technology Press Ltd. (1978). 

From 3. conference on computers in engineering and building 
design; Brighton, UK (14 Mar 1978). 

Recent developments in the computer simulation of the ther- 
mal behavior of built form are described. A suite of design-oriented 
computer programs were developed, based on a variable time- 
increment implicit numerical technique, which offers a facility 
whereby the building designer may conduct rigorous design apprais- 
als at the “building performance/energy requirement/strategy of 
plant operation” interface of the thermal design problem. This 
enables occupancy requirements, plant operational strategies and 
building modification to be assessed relative to plant capacities and 
energy requirements. Solution of the simultaneous heat balance 
difference equations, at each time-increment throughout the simula- 
tion period, is achieved by means of a proprietary matrix technique 
which has proved to be efficient and inexpensive to use. 


16478 Fuel-fired, radiant heater. Eichenlsub, J.E. US Patent 
4,053,279. 11 Oct 1977. Filed date 23 Feb 1976. 12p. 

A radiant heater is provided with a fuel-fired radiant housed 
in a combustion chamber having a wall with a radiation-transmissive 
panel. A plenum adjacent the combustion chamber is provided with 
air under pressure greater than that in the combustion chamber. Air 
from the plenum is employed as primary combustion air for the fuel- 
fired radiant, and air from the plenum also is caused to flow 
cocurrently into the combustion chamber and to provide adjacent 
the inner surface of the radiation-transmissive panel a constantly 
replenished pool or cushion of cool air cooling the panel and 
providing a buffer layer to prevent impingement of hot combustion 
product gases thereon. The orientation of the heater within a space 
to be heated may be varied within limits without adversely affecting 
its operation, and the heater may be made of small size. 


16479 Sol-air temperature. O'Callaghan, P.W.; Probert, S.D. 
(Cranfield Inst. of Tech., Bedford, Eng.). Appl. Energy; 3: No. 4, 307- 
311(Oct 1977). 

The definition and equation for sol-air temperature are dis- 
cussed. The sol-air temperature is defined as the outside air tempera- 
ture which, in the absence of solar radiation, would give the same 
temperature distribution and rate of heat transfer through a wall (or 
roof) as exists due to the combined effects of the actual outdoor 
temperature distribution plus the incident solar radiation. The con- 
cept undoubtedly facilitates predictions of transient and periodic 
heat flows through building structures. Thus many organisations and 
institutions recommend the use of sol-air temperatures whose values 
have been appropriately listed for various conditions, e.g., physical 
location and time of year (and hence incidence angle for the solar 
radiation). (WHK) 


16480 Recuperative heating system. Galluzzo, V. US Patent 
4,047,490. 13 Sep 1977. Filed date 7 Sep 1976. 4p. 

A recuperative heating system has a heat conductive chimney 
flue; a fuel combustion chamber exhausting hot waste gases and 
smoke upwardly through the flue; coaxial ducts about the flue, 
defining a fresh air flow path downwardly from a cool air intake 
along the outer duct and upwardly along the inner duct into direct 
heat exchange relationship with the outer surface of the flue and 
exhausting outwardly from the inner duct into a warm air room 
vent; and a plurality of U-shaped conduit tubes, each having its bight 
within the flue. The legs of each U-shaped tube are of different 
lengths with the inlet end on the longer leg opening into the outer 
duct and the outlet end on the shorter leg opening into the inner 
duct. 
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16481 Finite element method to calculate the thermal behaviour 
of walls, rooms or buildings. Jahn, A. HLH, Z. Heiz., Lueftung, Klim., 
Haustech.; 28: No. 9, 319-300(Sep 1977). (In German). 

A mathematical model to describe the non-stationary thermal 
flows in multilayer walls with a finite element method is presented. 
The main part of the work deals with couplin, . the simple individual 
solutions for the wall to the thermal system of the room or building. 
The necessary inner and the various possibilities of the outer bound- 
ary conditions are given. The windows as a transparent, non-storable 
room area is treated separately. Assuming that the single heat 
transfer resistances on window panes and sun protection are known, 
a relatively comprehensive finite model is given for windows. This 
model is then reduced as necessary for studies of the heat transition 
resistance, the glass surface and the kind of sun protection for the 
window. The treatment of the window is supplemented by simple 
formulas to consider the short-wave radiation procedure at the 
window. 


16482 ‘cheap’ boiler can turn out very expensive. Holler, K.F. 
Ind.-Anz.; 99: No. 76, 1483-1485(Sep 1977). (In German). 

Forty percent of the energy demand is used in the space hot 
sector. Starting from the Energy Saving Law, in compliance with 
which design regulations for heating plant will soon be in force, a 
series of modern fire tube flue boilers is introduced. A sectional 
drawing of the excess pressure boiler with cylindrical combustion 
chamber closed at the back, where the flue gases reverse. The 
heating gases flow into the flues above the fire tube. Low loading of 
water cooled heating surfaces, the rangeange of applications of fire 
tube flue boilers, and a load diagram are presented. 


16483 Insulated double glass window assembly. Morin, W.F.; 
Martini, J.A. US Patent 4,044,519. 30 ae 1977. Filed date 7 May 
1976. 6p. 

The specification discloses an improvement on double pane 
window assemblies comprising two at least generally parallel, 
transparent or translucent panes defining a volume 
The improvement comprises apparatus for selectively varying the 
color of the light passing through the panes. 


16484 Energy Conservation Act and Thermal Insulation Ordi- 
nance. Ehm, H. Bundesbaublatt; 26: No. 8, 341-342, 345-346(Aug 
1977). (In German). 

The Thermal Insulation Ordinance came into force on No- 
vember 1, 1977. It merely sets the minimum requirements for an 
energy saving thermal insulation and does not relieve those con- 
cerned with building from the necessity of designing and construct- 
ing economically favorable and construction-physically correct solu- 
tions. The economic consequences must be especially checked 
through examination of alternatives. It will often be possible to meet 
effective thermal insulation measures beyond the requirements of the 
ordinance with even greater cost reductions. Particular attention 
should be paid to the measures taken to limit the heat loss during 
ventilation of buildings. 


16485 Significance of the non-aceotropic binary refrigerants, 
when used in heat pumps and refrigeration plants. Jakobs, R. (Tech- 
nische Univ. Hannover (Germany, F.R.). Abt. Kaeltetechnik); 
Kruse, H. Klima Kaelte Ing.; 5: No. 7/8, 253-260(Jul 1977). (In 
German). 

For heat pumps, peak energy economy and heat control are 
important factors for a successful competition with the traditional 
heating methods. It is demonstrated that non-aceotropic refrigerant 
mixtures provide considerable advantages for heat pump applica- 
tions. For this reason, it is proposed to give careful consideration to 
such mixtures when using heat pump installations. A pilot refrigera- 
tion plant designed for technical studies on the plant was mounted at 
the Technical University of Hannover (FRG). This plant is briefly 
described. 


16486 Process for space heating using waste heat from combus- 
tion engines with simultaneous electric power generation. Schmiedel, 
D. German(FRG) Patent 2,550,899/A/. 18 May 1977. 9p. (In 
German). 

The process described starts from the assumption that it 
would be more advantageous to generate heat for space heating 
decentrally as the waste heat of numerous small motor-generators 
and to distribute the excess power generated (above house service 
demand) into the public supply network, than to distribute waste 
heat from large power stations or heat from heat power stations via 
expensive heating networks. For power supply from numerous small 
infeeds there is a network already available. The economy is calcu- 
lated from an example with numerous individual data for heating 
combined with power generation of a medium sized detached house, 
which states, among other facts, a power price of 4 German Pfen- 
nig/kWh. In this calculation, relatively low investment costs for an 
arrangement according to the invention are included. An energy 
balance for this example of a small Otto cycle motor generator, 
whose output is such that the waste heat is sufficient to cover the 
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maximum heat demand, gives: 25% primary energy appears as 
electric power, 60% as space heating, 15% as losses. The following 
are mentioned as technical possibilities of feeding numerous individ- 
ual generators into the public supplies. Generation of 3 phase ac 
supply of, for example 3 x 380V with the same a and frequency 
as the mains supply or generation of dc with electronic inversion to 
3 phase ac synchronised with the mains supply. In both cases the 
supply can be synchronised with the mains with few problems. 


16487 Power consumption calculations for air conditioning instal- 
lations. Masuch, J. HLH, Z. Heiz., Lueftung, Klim., Haustech.; 28: 
No. 5, 165-172(May 1977). (In German). 

A survey is given on the most familiar calculation methods 
for energy consumption by air conditioners. Mentioned are the 
integrated frequency method, the reference year method as well as 
the diurnal variation method. With the integrated frequency method 
a rough general view of the power consumption to be expected is 
obtained. A combination of air cleaning calculation and room load 
calculation, however, is not possible with this method. From the 
reference year method the most exact results for each hour of the 
year may be expected, provided that there is a complete set of 
meteorological boundary conditions. The difficulty consists in the 
definition of the reference year and the large calculational effort. It 
seems that more and more proposals are orientated on the diurnal 
variation method. Thereby the load in each month is determined for 
a sunny and a cloudy day. As a criterion for weight, bright and 
cloudy days measurements of the sunshine period are referred to. 
The method is described and the opportunities of the program 
shown by means of a calculation example. 


16488 Energy consumption calculations for air conditioning 
plant. Masuch, J. HLH, Z. Heiz., Lueftung, Klim., Haustech.; 28: No. 
5, 165-172(May 1977). (In German). 

The previously known methods of calculation for the energy 
requirements of air conditioning plant show large gaps. This is due 
to the variations of temperature, air humidity, solar radiation, and 
duration of sunshine, and cloud cover, which occur daily and 
according to the season, and to the peculiarities of the various air 
conditioning systems. The possibility of EDV and the pressure of the 
energy crisis created a system of programs for energy calculations. 
This is introduced. It is capable of carrying out comparative calcula- 
tions for the following air conditioning systems: (1) induction plant; 
(2) variable volume flow systems; (3) two channel plant; and (4) 
single channel plant with subsequent heating. An example of a 
calculation for an induction plant is included. 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 15708, 15709, 15711, 15716, 
15744, 16308, 16386 


16489 (CONF-781005—2) ORNL model of household fuel uses. 
Hirst, E.; Carney, J. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 8p. Dep. NTIS, PC A02/MF AO1. 

From 2. symposium on systems and decision sciences; Berke- 
ley, CA, USA (2 Oct 1978). 

The ORNL residential energy use model simulates energy use 
in the sector from 1970 through 2000. The model provides consider- 
able detail on annual energy uses by fuel, end use, and housing type; 
and also estimates annual equipment installations and ownership, 
equipment energy requirements, structure thermal performance, fuel 
expenditures, equipment costs, and costs for improving thermal 
performance of new and existing housing units. 


16490 (IKE-K—54-6) Comparing the economic efficiency of 
future space heating systems for the private households sector. 
Scheirle, N.; Klaiss, H.; Schulz, K.H. (Stuttgart Univ. (TH) (Ger- 
many, F.R.). Abt. Reaktorsicherheit und Umwelt). Nov 1977. 128p. 
(In German). Dep. NTIS (US Sales Only), PC AO7/MF AOI. 

Different space heating systems, in particular solar and heat 
om g systems, are described. A comparison with conventional oil- 
ired heating systems shows the marketing changes of the new 
heating systems. The economic efficiency is compared distinguishing 
between installations in new buildings and the modernization of 
older buildings. In all cases, the so-called “energy systems of the 
future” cannot compete with conventional systems at the moment. 
This may change with increasing energy prices. Part of the study 
therefore deals with the question at which energy price the new 
heating systems will be competitive. Finally, possible technical ad- 
vances in the new heating systems are discussed. 


16491 (ORNL/CON— 18) Performance evaluation of a low-first- 
cost, three-ton, air-to-air heat pump in the heating mode. Domingor- 
ena, A.A. (Oak Ridge National Lab., TN (USA)). Oct 1978. Con- 
tract W-7405-ENG-26. 91p. Dep. NTIS, PC AO5/MF AO1. 

A low-cost, air-to-air, split-system residential heat pump of 
nominal 3-ton capacity was instrumented and tested in the heating 
mode under laboratory conditions. This was the first of a planned 
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series of experiments, the objective of which is to assemble a detailed 
data base of system and component performance for heat pumps. 
The system was tested under both steady-state and frosting-defrost- 
ing conditions. From the steady-state tests, the heating capacity and 
coefficient of performance were determined, and evaluations of fan 
performance, heat-exchanger and capillary-tube performance, com- 

ressor performance, and system heat losses were made. The frost- 
ing-defrosting tests — information for evaluating both system 
and component performance under dynamic conditions. Tests were 
also conducted to determine the effect of the amount of refrigerant 
charge on system performance. 


16492 (PB—278906) Effect of coniferous and deciduous forest 
vegetation on energy consumption for trailer heating and cooling. Final 
report. DeWalle, D.R.; Cowan, R.L. (Pennsylvania State Univ., 
University Park (USA). Inst. for Research on Land and Water 
Resources). Jan 1978. 70p. NTIS PC A04/MF AO1. 

Experiments were conducted using a small camper trailer to 
determine the effects of a forest on energy needs for summer cooling 
and winter heating in Pennsylvania. Comparisons of energy con- 
sumption for trailer air conditioning in a deciduous grove and at an 
open site indicated that about 75 percent energy savings could be 
obtained in the forest during an entire summer season. 


16493 Fireplace heat exchanger assembly. Pauley, E.E. US 
Patent 4,103,669. 1 Aug 1978. Filed date 3 Jun 1976. 6p. 

A fireplace heat exchanger assembly is described that has a 
conduit that includes a first passage communicating with an air inlet 
located outwardly of a fireplace and extending rearwardly across the 
top of the fireplace, and a second passage communicating with the 
first passage at the rear of the fireplace and extending forwardly 
across the top of the fireplace for communication with an air outlet 
located outwardly of the fireplace. A blower introduces air into the 
air inlet, passes the air through the first and second passages, and 
discharges the air through the air outlet. More particularly, the 
conduit includes a heat exchanger box of relatively smaller height 
than width and length, the box being provided with laterally spaced 
and enclosed slots therethrough to provide the first passage between 
the slots, and to provide a pair of second passages laterally outward 
of the slots, the slots terminating in spaced relation to the rear of the 
box to place the first and second passages in communication. In one 
embodiment, the heat exchanger box has angularly related box 
portions through which the enclosed slots extend, so that the first 
and second ges are disposed at an angle to the vertical at the 
rear of the fireplace, and the transverse passage interconnects the 
first and second ges at the bottom, rear of the fireplace. 
Further, the conduit includes a duct frame disposed externally at the 
top and sides of the fireplace through which the first and second 
passages communicate respectively with the air inlet and air outlet. 


16494 Fireplace heat intensifier. Bergs, A. US Patent 4,103,670. 
1 Aug 1978. Filed date 18 Apr 1977. 2p. 

A device which is inserted into the top of a fireplace for the 
purpose of increasing its heating capacity is described. It consists of 
a "U” shaped tube of rectangular cross-section, having a flat rear 
section with diverging arms which bend outwardly at their ends. To 
the end of one arm is attached a casing containing a blower or fan 
which blows cold or room temperature air into said tube, wherein it 
is heated, and passed through the other arm which is equipped at its 
end with a louver. The blower and louver are interchangeable 
between the said arms. The U-shaped tube is provided with a 
plurality of diamond shaped and round ducts passing through it, so 
that the combustion products such as hot gases, flame, and smoke 
pass through their ducts towards the chimney, thus heating the air 
within the U-shaped tube, surrounding the said ducts. The tube is 
provided with means for its attachment to the fireplace, and with 
permanent and removable baffles for directing the hot combustion 
products in the fireplace towards said tube. 


16495 Heat pump for heating residential and common rooms. 
Lang, O. Gesund.-Ing.; 99: No. 7, 210-214(Jul 1978). (In German). 

The contribution deals with questions of perpetual interest: 
heat sources, simultaneity factor, assembly cost, operation, power 
supply conditions, investment cost, amortization, interest payments, 
maintenance, performance price, and rentability of heat pump oper- 
ation. 


16496 Experience in the design, installation and operation of heat 
pumps using groundwater as source of heat. Jaenich, H. 
Elektrowaerme Int, Ed. A; 36: No. 2, 107-110(Mar 1978). (In 
German). 

Groundwater can be used as heat source for residential heat 
pumps in wide areas of West Germany. Its use for such purposes 
requires careful planning by a specialist to ensure that groundwater 
resources are protected and that the installation can be operated 
without trouble. For economic reasons groundwater residential heat 
pumps are preferably used with heat storing low-temperature heat- 
ing systems. This permits interruptible operation and the use of 
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single-source heat pump heating systems. Findings from actual oper- 
ation show a low specific power consumption for the drive. 


16497 Gas central heating for external wall connection. A novel 
energy saving development. Seifert, S. (Haller-Meurer-Werke A.G., 
Hamburg (Germany, F.R.)). Gas--Z. Ration. Energieanwend.; 29: No. 
4, 127-129(1978). (In German). 

Comparisons of economics have clearly shown that combined 
gas-circulating water heating systems generally have an appreciably 
lower energy consumption than central heating systems for build- 
ings. The external wall gas-circulating water heating system intro- 
duced here extends this advantage by appreciable improvement of 
the efficiency. The small dimensions of the equipment and the 
extraordinary small, inconspicuous waste gas - fresh air pipe makes 
installation easier. Minimum sizes of rooms need not be taken into 
account in installation. The new legal requirements (EnEG, FeuVo) 
were taken into account in this interesting new development. 


16498 Heating system with a thermal pump. Grueniger, E. (to 
IDC Chemie AG). US Patent 4,059,146. 22 Nov 1977. Priority date 
28 Nov 1974, Switzerland. 4p. 

A heating system with a thermal pump including an evapora- 
tor section consisting of a piping network buried in the ground is 
described. The piping network is shielded by a translucent screen 
arranged above the ground such to prevent a heat loss of the ground 
and to form a space for heat storage between screen and ground. 


16499 Heat pump system with high efficiency reversible helical 
screw rotary compressor. Shaw, D.N. (to Dunham-Bush, Inc.). US 
Patent 4,058,988. 22 Nov 1977. Filed date 29 Jan 1976. 26p. 

A helical screw rotary compressor is provided with opposite- 
ly oriented slide valves at the suction and discharge sides of the 
machine to control compressor capacity and balance the closed 
thread pressure at discharge with discharge line pressure in a main 
closed loop heat pump refrigeration system. The compressor may be 
bidirectional if the function of the slide valves is reversed. Addition- 
al slide valves carried by the compressor may be employed to vary 
the injection point of intermediate pressure refrigerant gas to a 
compressor closed thread and to control flow to and/or from closed 
threads and a secondary loop for subcooling the main loop refriger- 
ant or for other functions. 


16500 Heating system. Vogt, A. (to Interliz Anstalt). US Patent 
4,052,001. 4 Oct 1977. Priority date 1 Oct 1975, Austria. 6p. 

The water for a central heating system is supplied with 
thermal energy in a boiler equipped with an oil burner and with a 
thermostatically controlled mixing valve that mixes the water heated 
in the boiler with water from a return line by-passing the boiler to 
maintain a desired temperature in the heating fluid. A secondary heat 
source (heat pump, wood-burning boiler, solar unit) is connected to 
the by-pass and automatically actuated when it can effectively 
relieve the oil burning boiler. 


16501 Fuel-saving fireplace screen unit. LaVasseur, J.D. US 
Patent 4,048,979. 30 Sep 1977. Filed date 1 Mar 1976. 6p. 

The portable fireplace screen unit comprising a glass panel of 
sufficient size to close the typical fireplace opening is described. 
Screen panels are hingedly connected to the opposite side edges of 
the glass panel. When the screen panels are angled toward the 
fireplace and the glass panel spaced away from the fireplace open- 
ing, air needed to support combustion readily flows through the two 
perforate screen panels as well as over the top of the imperforate 
glass panel. When the screen panels are angled in an opposite 
direction and the glass panel placed against the fireplace, the open- 
ing is closed to prevent unnecessary heat loss. The screen panels can 
be folded against the glass panel for compact storage of the unit. 


16502 Fireplace boiler heating system for hot water type fur- 
naces. Johnson, W.A.; Johnson, R.O. US Patent 4,046,320. 6 Sep 
1977. Filed date 21 May 1976. 10p. 

A water boiler adapted for use in a fireplace is disclosed 
having an inlet header pipe, an outlet header pipe, and a series of 
pipes disposed parallel to one another and connected between the 
inlet and the outlet header pipes. The series of pipes is fashioned so 
as to form a grate suitable for supporting a log fire, including a 
horizontal portion upon which the logs may be supported and a 
remaining portion which extends upward along the rear wall of the 
fireplace through an arc back toward the top front of the fireplace, 
whereby heat rising from the fire passes between the series of pipes 
for added boiler efficiency. A heating system using the fireplace 
boiler and operating in conjunction with a conventional residential 
heating system is also disclosed. The fireplace boiler contributes heat 
to a conventional furnace to reduce the amount of energy consumed 
by the latter. 


16503 Energy saving by the application of construction physics 
knowledge. Reinders, H. HLH, Z. Heiz., Lueftung, Klim., Haustech.; 
28: No. 8, 300-304(Aug 1977). (In German). 
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The heat losses due to faps around windows and doors are 
considerably over-estimated. one constructed them absolutely 
sealed, then the energy requirement for mechanical room ventilation 
would be greater than the ventilation heat obtained from DIN 4701. 
Theory and practice show that the room air temperature and air 
humidity are decisive for comfort in reception rooms. It would be 
best if both values remained constant. This aim can be largely 
achieved if one builds external walls with high heat storage capacity 
and installs windows whose heat flow in both directions is suited to 
the other wall construction materials. 


16504 Is there a boom for floor heating systems. Increasing 
importance as low-temperature heating system. Goehringer, P. Haus 
Tech.; 8: No. 6, 30-32, oy. 38(Jun 1977). (In German). 

This is a report on hot-water floor heating systems for 35- 
60°C (low-temperature heatings). They can be operated with waste 
heat from power plants, or as heat pump or solar collector systems 
for limited water temperatures. It is explained why floor heatings 
can be more economical for low-temperature heatings in living 
rooms than normal radiators with water of 60-90°C. 


16505 20 per cent saving expected. Basis of the Heating Plant 
Ordinance. Sanit. - Heizungstech.; 42: No. 5, 412-415(1977). (in 
German). 

The range of applications includes all plant used directly for 
heating and hot water supply, where they are built into or erected in 
buildings and are supplied by conventional technology. The ordi- 
nance applies basically for central and for decentralised heating 
plant, where exceptions are permitted for individual components of 
the plant. (e.g. for the heat generator of a hot water supply plant 
with a rated heat output of less than 28 kW or a space heater of the 
same output limit). For economic reasons a lower limit of 4 kW was 
included. It has practical importance for all central heating plant and 
is set relatively low with regard to the heat requirements of rented 
or owned flats, (which, according to the heat insulation lies between 
5 and 12 kW for a flat of 70 m? floor area). 


16506 Energy recovery may also abate investment costs. Sanit. - 
Heizungstech.; 42: No. 8, 624-626(1977). (In German). 

This is a comprehensive report on the study ‘Elaboration of a 
concept for the rational utilization of energy and for energy supply’ 
illustrated by means of the new buildings designed for the the Bundestag 
and Bundesrat (provided by the Bundesbaudirektion). It is ae 
strated that considerable savings can be achieved as far as follow-up 
costs as well as investment costs are concerned, due to the applica- 
tion of the concept for a rational utilization of energy and for energy 
supply. Electric power necessary for making use of a building 
(lighting, machines, transporters) are almost sufficient for covering 
nearly the total heat requirements if corresponding measures for 
energy recovery and multiple utilization of energy are taken. This 
can be achieved by means of close cooperation of the owner, 
architect, and civil engineer. 


OFFICE BUILDINGS 


16507 Municipal buildings supplied with natural gas. Example 
Heilbronn. Mayer, E. (Hochbauamt der Stadt Heilbronn (Germany, 
F.R.). Maschinentechnische Abt.). Gas--Z. Ration. Energieanwend.; 
29: No. 5, 191-204(1978). (In German). 

The article outlines the historical development of gas supply 
and the extent to which gas is used in Heilbronn. The reasons for the 
high proportion of gas supply in Heilbronn are a clean-town policy 
and economic heating operation. Illustrated by examples, various 
kinds of natural gas utilization and new buildings with natural gas 
heating are described. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 


16508 Use of heat pumps in public and communal buildings. 
Mayer, E. Gesund.-Ing.; 99: No. 7, 199-201(Jul 1978). (In German). 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 16422 


16509 (CONF-781202—24) Design and performance consider- 
ations of evaporative-pad, waste-heat greenhouses. Olszewski, M. 
(Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. l6p. Dep. NTIS, PC A02/MF AO1. 

From ASME meeting; San Francisco, CA, USA (10 Dec 
1978). 

Rising fuel costs and limited fuel availability have forced 
greenhouse operators to seek alternative means of heating their 
greenhouses in an effort to reduce production costs and conserve 
energy. One such alternative uses power plant reject heat, which is 
contained in the condenser cooling water, and a bank of evaporative 
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pads to provide winter heating. The design technique used to size 
the evaporative pad system to meet both summer cooling and winter 
heating demands is described. Additionally, a computational scheme 
that simulates the system performance is presented. This analytical 
model is used to determine the greenhouse operating conditions that 
maintain the vegetation in its thermal comfort zone. The evaporative 
pad model uses the Merkel total heat approximation and an experi- 
mentally derived transfer coefficient. Energy balance considerations 
on the vegetation provide a means of viewing optimal vegetation 
growth in terms of greenhouse environmental factors. In general, the 
results indicate that the vegetation can be maintained within its 
thermal comfort zone if sufficient warm water is available to the 
pads and the air stream flow is properly adjusted. 


16510 Control of electric power consumption by means of a 
process computer. Soceanu, A. (Regensburg Univ. (Germany, F.R.)). 
Regelungstech. Prax.; 20: No. 6, 177-183(Jun 1978). (In German). 

If the electric energy consumption in an industrial plant is to 
be monitored and controlled with the purpose of minimizing it, then 
this task can additionally be taken over by the computer used for 
process automatization. When designing such a monitor and control 
system, an important role is played by the interface of computer and 
process, i.e. the communication between process computer and 
primary units (energy counters) on the one hand, and between 
process computer and terminals (variable length computers) on the 
other hand. The article at hand deals with this interface. Possible 
ways of communicating when multiplexing the input-output commu- 
nication, demands made on the __ of the energy counters as 
well as three optional solutions for the set-up of the hardware 
attachment between multiplexer and energy counters are dealt with. 
Aspects of matching software are also discussed. 


16511 Experience of development and application of heat pump 
systems. Gomelauri, V.I.; Vezirishvili, O.Sh. (Gruz SSR Polytech 
Inst). Teploenergetika (Moscow); No. 4, 22-25(Apr 1978). (In Russian). 

Investigations of heat pump systems in the Georgian SSR are 
described. Two heat pump systems with the electric capcities of 250 
and 160 kW have been built at Samtred tea factory. By 1980 the 
factory is to change over fully to heat pump heating and cooling. 
The total capacity of the drive of the system with amount to 1550 
kW. Freon-142 is used as the cooling agent. The possibility of 
application of heat pump systems to obtain 90$degree$C hot water 
has been proved and this opens wide possibilites of application of 
heat pump instead of traditional fossil fuel-fired boilers in heating 
systems. Introduction of heat pump systems at Tskhaltubo and other 
holiday resorts is planned. Heat of seawater provides heating and 
cooling of Sukhumi market and Pitsunda spa. Wider use of seawater 
in heat pump systems in envisaged. 


16512 Heating and ventilation of industrial buildings. Jnd.-Anz.; 
100: No. 2, 19-21(Jan 1978). (In German). 

A survey on the selection and functioning of heating systems 
for large industrial buildings, especially with a view to natural gas 
utiliztion is presented. Descriptions are provided for warm air heat- 
ers, gas-fired single air heaters and central air heaters, combination 
with ventilation systems, radiant ceiling heating, radiant plates as 
radiant ceiling heating, radiant heating systems with gas-infrared 
radiators, and make-up air systems for buildings with a high change 
of air per hour. Heated loading rack/workshop halls, airplane han- 
gars, and fabrication halls for prefabricated concrete parts are given 
as examples. 


16513 Air conditioning - acoustics facade lowers transmission 
losses. Sanit. - Heizungstech.; 42: No. 8, 616(1977). (In German). 

The administration building of Deutsche Texaco in Hamburg 
is equipped with an energy-saving facade of Storr-high elements. 
Egress of room air between the inner and outer lining, which lowers 
operating costs during summer and winter is discussed. 


16514 Heat recovery in supermarkets. Ricken, J.; Schwarz, P. 
Sanit. - Heizungstech.; 42: No. 11, 860-863(1977). (In German). 
Proof of the rentability of central regenerative heat recovery 
one in supermarkets with high air exchange and waste heat from 
refrigerators, the illumination system, and the customers’ body 
heat is given. Energy balance of supermarkets with and without heat 
recovery is discussed. Ivestment and operating costs are given. 


TRANSPORTATION 


REFER ALSO TO CITATION(S) 16465 


16515 (NP—23411) Energy in transport. Volume I. Data. Report 
No. (Beca, Carter, Hollings and Ferner Ltd., Auckland (New 
Zealand); New Zealand Energy Research and Development Com- 
mittee, Auckland). Nov 1977. 58p. Dep. NTIS (US Sales Only), PC 
A04/MF AOI. 
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Detailed information is presented on energy use in New 
Zealand transport together with international comparisons and his- 
torical trends. The term transport energy as used here refers to 
direct energy use, that is the energy supplied for vehicle propulsion, 
being the energy content of the fuel or electricity consumed. The 
data tabulations are for the whole transport system, broken down 
into various subdivisions. Such “system-wide” data, unless they are 
disaggregated to a very fine level, do not generally show up the 
attributes of particular transport vehicles, and for this reason have 
been criticized overseas. To avoid this error of omission data are also 
presented on particular transport vehicles apart from the main data 
sets. Wherever possible, to eliminate cumulative errors, global data 
have been used as control totals and a process adopted of successive 
breakdown into subdivisions of the transport system. Only in a few 
cases, where New Zealand data are lacking and could not be 
inferred, have overseas data been introduced and then only when 
these were judged to be reasonably applicable to the New Zealand 
situation. 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 16416, 16581 


RAILWAY 


16516 (PB—279466) Freight data requirements for statewide 
transportation systems planning--research report. Final report. (Trans- 
portation Research Board, Washington, DC (USA); Banks (R.L.) 
and Associates, Inc., Washington, DC (USA); Creighton (Roger) 
Associates, Inc., Delmar, NY (USA)). Nov 1977. 202p. 

A detailed assessment of existing freight issues is provided 
and the data required to apply the related analysis techniques are 
identified. An assessment of freight data requirements, data availabil- 
ity, and unmet data needs in relation to current problems and issues 
is provided. The information is presented by mode for various 
planning stages (i.e., initial, intermediate, and advanced), by data 
category (e.g., traffic flow), and by planning activity (e.g., economic 
evaluation). Strategies to develop data collection activities are also 
outlined. Although this research focused on data needs, a useful 
state-of-the-art summary of techniques for demand estimation, modal 
choice modeling, network analysis, economic evaluation, and impact 
estimation are included in appendixes. (Portions of this document are 
not fully legible) 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 16430, 16434, 16516 


16517 (COO/W—4338-1) Air leakage in refrigerated vans. Lit- 
erature survey. (Bodenheimer (B.A.) and Co., Inc., Stamford, CT 
(USA)). Jun 1978. Contract EC-77-C-02-4338. 130p. Dep. NTIS, PC 
A07/MF AO1. 

As a result of the increasing costs of energy, the United States 
Department of Energy has undertaken, through this study, to inves- 
tigate the state of the art of the measurement of air leakage in 
refrigerated vans. The theoretical basis for current test standards for 
air leakage are reviewed, and the requirements of such standards 
compared to the inservice use conditions. The current tests standards 
are directed to providing a measurement of the heat loss effect of air 
leakage to allow compensation for this effect, rather than identifying 
sources of air leakage in trailers and containers to reduce the energy 
waste. It is shown that available data on the effect of internal and 
external temperature variation on air leakage is insufficient to estab- 
lish general conclusions, and that additional testing should be direct- 
ed to obtaining this data. To provide more accurate air leakage 
measurements, and thus to provide a basis for more energy-efficient 
construction, testing at more than one internal temperature is needed 
and this can be accomplished in the field by portable instrumenta- 
tion. The accuracy of measurements required by current standards is 
compared to that needed in multiple temperature measurement, and 
equipment costs and test costs are compared. 


16518 (PB—278123) Regulating the automobile. Report for Sep- 
tember 1975—August 1977. Heywood, J.B.; Jacoby, H.D.; Linden, 
L.H.; Margolis, H.; Iverach, D. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Energy Lab.). Nov 1977. 288p. (MIT/EL—77/007). 
NTIS PC A13/MF AOl. 

Five analyses aimed at clarifying the nature of the American 
system of automotive regulation, its impact, and the reasons for its 
structure, are presented. A comparative analysis of safety, fuel 
economy, and emissions regulation yields insights into each concern- 
ing the effects of the different types of regulatory standards on 
manufacturers’ incentives for equipment durability and for develop- 
ment of innovative technology. The nature and extent of uncertainty 
in automotive emissions control is examined for four key variables: 
prediction of vehicle emissions, prediction of ambient air quality, 
measurement of emissions, and measurement of air quality. The 





APRIL 15, 1979 


impact of the fleet average fuel economy standards on pricing and 
structure of the automotive industry are examined in a microecono- 
mic analysis. The political choice between standards and taxes for 
controlling automotive emissions is explored. The particular political 
history of the Clean Air Amendments of 1970 is examined to 
understand the creation of the unusual structure of the American 
automotive emissions regulatory system. 


16519 Approximate analytic model of many-to-many demand- 
responsive transportation systems. Daganzo, C.F. (Univ. of Califor- 
nia, Berkeley). Transp. Res.; 12: No. 5, 325-333(Oct 1978). 

This paper presents an analytic model to predict average 
waiting and riding times in urban transportation systems (such as 
dial-a-bus and taxicabs), which provide non-transfer door-to-door 
transportation with a dynamically dispatched fleet of vehicles. Three 
different dispatching algorithms are analyzed with a simple deter- 
ministic model, which is then generalized to capture the most- 
relevant stochastic phenomena. The formulae obtained have been 
successfully compared with simulated data and are simple enough 
for hand calculation. They are, thus, tools which enable analysts to 
avoid cumbersome simulation models when contemplating imple- 
menting or modifying many-to-many demand responsive systems. 14 
references. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 16417 


16520 Design and operating features of wet steam turbines, 
Kazak, M.A. Energomashinostroenie; No. 4, 33-38(1978). (In Russian). 

Principal data on the main turbine power units of Soviet 
nuclear ice breakers are given and specific features of operation of 
these turbines under severe conditions of the Arctic are described. 
Sections of main turbine units are given. 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 16432, 16465, 16711, 17088, 17160 


16521 (N—78-19654) A study of some economic factors relating 
to the development and implementation of a satellite power system. 
(ECON, Inc., Princeton, NJ (USA)). 25 Jan 1978. Contract NAS8- 
32698. 82p. (NASA-CR—150602). NTIS PC A05/MF AO1. 

Areas are examined relating to the design, development and 
implementation of a satellite power system (SPS): an analysis of the 
effect of energy RandD programs in general and SPS in particular 
on optimal fossil fuel consumption patterns, a study of alternative 
uses of SPS technologies, and a study of the electric power market 
penetration potential for SPS. It is shown that a credible program of 
RandD on long-range energy alternatives leads to lower optimal 
prices for fossil fuels, resulting in large short-term benefits accruing 
to the specific program elements. Several alternative uses of SPS 
technologies were identified; however the markets for these technol- 
Ogies are generally quite diffuse and difficult to assess. The notable 
exception is solar array technology which has, potentially, a very 
large non-SPS market. It is shown that the market for SPS units 
derives from two components of demand: the demand created by 
growth in the electrical energy demand which leads to an increased 
demand for baseload generating capacity, and a demand created by 
the need to replace retiring capacity. 


16522 Computer supported energy saving system. Klose, F. (IBM 
Deutschland G.m.b.H., Muenchen (Germany, F.R.)). Elektrotech. Z., 
B; 30: No. 15, 589-592(Jul 1978). (In German). 

Basically one can state the following: If the monthly power 
bill exceeds 15,000 DM, this should be taken as an incentive to study 
energy consumption and to make a calculation of economy by using 
a computer in order to reduce costs. One can set a target of a 
possible saving of 10-25% per annum. This process of computer 
supported energy cost saving is built up so flexibly and in a modular 
way to that it can be suited to any requirements. If introduced step 
by step, a phase related control is possible and permits one to 
intervene in good time. 


ENERGY SOURCES 


16523 (PB—279039) Economic effect on agricultural production 
of alternative energy input prices: Texas high plains. Technical report. 
Adams, B.M.; Lacewell, R.D.; Condra, G.D. (Texas A and M Univ., 
College Station (USA). Water Resources Inst.). Jun 1976. Contracts 
DI-14-31-0001-5044;DI-14-34-0001-6045. 158p. (TR—73). NTIS PC 
A07/MF AOl. 

Short-run effects of rising energy prices on agricultural pro- 
duction were evaluated through mathematical linear programming; 
results are measured by demand schedules, net revenue adjustments, 
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cropping pattern shifts, and changes in agricultural output. Only 
variable costs were used in constructing the objective 

Demand schedules were estimated and crop enterprise budgets were 
adapted. The completed model was applied to 16 input/product 
price combinations feasible in the short-run future. 


16524 High-energy fuels for cruise missiles. Burdette, G.W. 
(Naval Weapons Center, China Lake, CA); Lander, H.R.; McCoy, 
J.R. J. Energy; 2: No. 5, 289-292(Sep 1978). 

From AIAA 16. aerospace sciences meeting; Huntsville, AL, 
USA (16 Jan 1978). 

The development and operational deployment of air-, sea-, 
and ground-launched cruise missiles may be the most significant 
advance in the U.S. strategic and tactical weapon systems in the next 
several years. Both the U.S. Air Force and U.S. Navy have devel- 
oped specially synthesized liquid hydrocarbon fuels which are used 
in the air-launched cruise missile (ALCM) and the sea-launched 
cruise missile (SLCM). The preparation, properties, and perform- 
ance of these and other high-energy fuels are described. These fuels 
have extended the range of cruise missiles approximately 15% over 
that which could be achieved with conventional fuels. 


MATERIALS 


16525 Heat insulating screen. Plumat, E.; Baudin, P.; Posset, R.; 
Autequitte, J.M. (to Glaverbel-Mecaniver). US Patent 4,048,978. 20 
Sep 1977. Priority date 2 Mar 1972, Luxembourg. 12p. 

A heat insulating screen is described forming a part of an 
oven or furnace comprising two or more sheets of glass of vitrocrys- 
talline material mounted in facing relationship, one sheet providing 
one exterior face of the screen having been subjected to a chemical 
tempering treatment, the other sheet providing the other exterior 
face of the screen having improved thermal properties which are 
obtained either by utilizing a borosilicate glass which has a coeffi- 
cient of thermal expansion of less than 5 x 10~*/°C or a sheet i 
at least one coating capable of screening off a significant amount of 
incident infrared radiation. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 16473, 16525 


16526 (AED-Conf—77-549-001) Possibilities for rational utiliza- 
tion of gas in furnaces of the ceramic and refractory industries. 
Niedergesaess, G. (Ruhrgas A.G., Essen (Germany, F.R.)). 1977. 
17p. (In German). (CONF-771179—1). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

From Meeting of the bezirksgruppe westerwald of the deut- 
sche keramische gesellschaft; Eberhahn, F.R. Germany (25 Nov 
1977). 

After discussing a number of possibilities, some concrete 
examples, arranged according to the type of furnace, are given that 
serve to demonstrate and explain various starting points for arational 
use of energy. 


16527 (BNWL-SA—6482) Estimates of process energy use in 
four key food products industries. Divine, T.E.; Alzheimer, D.P.; 
Smith, W.F. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). 1977. Contract EY-76-C-06-1830. 42p. (CONF-7709156—1). 
Dep. NTIS, PC A03/MF AOl1. 

From Meeting of the Pacific northwest division of ASAE; 
Pendleton, OR, USA (7 Sep 1977). 

Portions of document are illegible. 

Process energy profiles were developed for a resentative 
plant in each of four selected food processing industries. +o 
wet corn milling, hog slaughtering and processing, potato dehydra- 
tion, and soybean crushing. Estimates of total energy consumption 
per pound of raw product input to each process were derived from 
in-plant studies. These energy coefficients were found to be: 4100 
Btu/Ib corn milled; 3200 Btu/Ib live hog processed; 1500 Btu/lb raw 
potatoes granulated; and 800 Btu/lb soybeans crushed. Process 
energy requirements were also estimated for each unit operation. It 
was determined that dehydration operations consumed over 80% of 
the energy in wet corn milling and soybean crushing and over 60% 
in potato dehydration for granule production. In contrast, pork 
processing uses over 60% of the energy consumed for cooking and 
sterilizing operations, and minimal energy for drying or de-watering 
operations. In addition, over 23% of energy consumed in pork 
processing is used for meat cooling and refrigeration functions. 


16528 (CONF-7606183—) 1976 AIPE international plant engi- 
neering conference. (American Inst. of Plant Engineers, Cincinnati, 
OH). 1976. vp. American Inst. of Plant Engineers, Cincinnati, OH. 

From International plant engineering conference; Montreal, 
Canada (1 Jun 1976). 
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Eighteen papers are included under the following divisions: 
energy, management, and technology. Separate abstracts were pre- 
pared for nine of the papers. (DLC) 


16529 (CONF-7606183—, pp 19p, Paper 18) Energy manage- 
ment and central environmental control. Des Chene, R.J. (Univ. of 
Cincinnati, OH). 1976. 

From International plant engineering conference; Montreal, 
Canada (1 Jun 1976). 


A Central Environmental Control System is a system that 
will increase the efficiency of the plant’s operation, conserve energ 
that is becoming costlier every year, and operate his plant wi 
fewer equipment shutdowns. It can be used for monitoring fire-alarm 
and security systems. The system can be applied in ways beyond 
those already described. A heat sink operation is being implemented 
with the use of the CEC system. This operation is being used to cool 
chilled water in one part of a system for use in another part. Some of 
the buildings on the campus have 100% outside air systems. This air 
handling system has a pre-heat coil, pre-cool coil, hot deck and cold 
deck. Other buildings on the campus that are tied into the central 
chiller plant need chilled water for cooling almost constantly irre- 
gardless of outside temperatures. By means of instrumentation the 
pre-heat coils are controlled for a leaving air temperature of 45 to 
50°F. At this temperature no pre-cooling is required and also no 
cold deck cooling. The pre-cooling coils are set to operate at full 
flow by means of the CEC Systems. This will give us a chilled water 
temperature of 55 to 60°F which is circulated throughout the chilled 
water system and is adequate for cooling those areas needing cooling 
during winter months. Because this system is just being set up, no 
operational data is available, but it appears to be feasible. 


16530 (GEPP-OP—401) Vacuum education courses at the Gen- 
eral Electric Company's Neutron Devices Department, St. Petersburg, 
Florida, Provo, J.L.; Brown, W.C. (General Electric Co., St. Peters- 
burg, FL (USA). Neutron Devices Dept.). 1978. Contract EY-76-C- 
04-0656. 17p. (CONF-781130—2). Dep. NTIS, PC A02/MF AO1. 

From 25. national vacuum symposium; San Francisco, CA, 
USA (27 Nov 1978). 

Vacuum Technology has, from the beginning, played a key 
role in the production of the Department's products at the General 
Electric Company's Neutron Devices Department (GEND). Early 
recognition was given to the need for vacuum education and training 
for producing and maintaining vacuums to meet departmental objec- 
tives. The vacuum courses taught at GEND are described. These 
include basic Vacuum Technology, Advanced Vacuum Technology, 
and specialized vacuum related courses. Course offering rationale, 
outlines of subject matter covered and criteria for measuring effec- 
tiveness will be presented for each course. Such vacuum technology 
related courses have resulted in improved GEND product quality 
and in reducing losses and production cost. At the same time, these 
courses have given participating employees career motivation for 
fulfilling more challenging vacuum technology job related positions 
and have enabled them to achieve upward mobility in the 
Department's work force. 


16531 (K/D—3780) Industrial energy conservation: in-plant re- 
circulation of cleaned exhaust air. Shelton, R.L. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). 1978. Contract W-7405-ENG-26. 8p. 
(CONF-781042—1). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on energy; Rolla, MO, USA (Oct 1978). 

The concept of indoor air recirculation as a means of energy 
conservation and reducing initial investment costs has received 
increased attention in the technical literature in recent years. The 
energy savings potential for recirculation systems and industrial 
hygiene measurements to document the performance of an actual 
system operating in an industrial environment are presented. Operat- 
ing experience has shown that the dual goals of industrial hygiene 
and energy conservation are not easily achieved. 


16532 (NP—23539) Tillage and energy survey. Report of the 
Agricultural Energy Advisory Committee. Hoelscher, H.; Rietveld, 
G.; Meyers, H.P. (Illinois Dept. of Business and Economic Develop- 
ment, Springfield (USA). Div. of Energy). 1975. 18p. Illinois Dept. 
of Business and Economic Development, Springfield, IL. 

Changes in corn and soybean tillage practices have been made 
since 1970 by 45.5% of Illinois farmers. The major changes in tillage 
practices of these farmers have been more chisel plowing and field 
cultivating along with wider use of herbicides while amounts of 
moldboard plowing and crop cultivating have been reduced. Most 
farmers who have changed practices listed more than one reason for 
changing. The major reason expressed by those farmers not chang- 
ing practices was concern that weed problems would develop. 
Larger farmers in the State have been more likely to change prac- 
tices than farmers with 250 acres or less of cropland. The larger 
farmers are using chisel plows rather than moldboard plowing for 
larger percentages of their corn and soybean acres and they tend to 
plow deeper than smaller farmers. Diesel tractors were generally 
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preferred for plowing, field cultivating, herbicide incorporation and 

isking. Gasoline tractors were preferred for planting and rotary 
hoeing. Less than half of the farms under 250 acres of cropland 
reported that diesel tractors were used. Larger farms utilized diesel 
tractors on more than 9 out of 10 farms. Less than one farm in every 
25 reported the use of LPG tractors. 


16533 (PB—277704) Energy management for furnaces, kilns, and 
ovens. NBS Handbook 124. Final report. Wood, L.A.; Ward, J.F.; 
Kreider, K.G. (National Bureau of Standards, Washington, DC 
(USA). Office of Energy Conservation). Jan 1978. 47p. (NBS-HB— 
124). NTIS PC A03/MF AO1. 

The handbook is a guide to making decisions as to just what 
actions are appropriate and effective for energy savings in equipment 
such as furnaces, kilns, and ovens. The major technique described is 
the heat balance. Examples of heat balances are used to identify 
energy losses on a batch furnace, a continuous paint dryer oven, and 
a slot forging furnace. Typical energy conservation opportunities in 
combustion control, insulation, etc. are discussed. Simplified meth- 
ods of calculation and measurement are given. Benefit/cost analysis 
and the time required to recoup investment are described as means of 
evaluating energy-saving investments. 


16534 (PB—277988) Conservation of water, chemicals, and 
energy in dyeing nylon carpet. Completion report. Tincher, W.C. 
(Georgia Inst. of Tech., Atlanta (USA). Environmental Resources 
Center). Nov 1977. Contract DI-14-31-000105010. 71p. (ERC—07- 
77). NTIS PC A04/MF AO1. 

Reduction in the requirements for water, energy, and chemi- 
cals have been achieved by changes in carpet beck dyeing proce- 
dures. Instead of discharging the dyebath following each dye cycle, 
in the new procedure the spent bath is analyzed, reconstituted to the 
desired concentration of dyes and auxillary chemicals, and reused. 
Bench scale dyeings were conducted initially to define operational 
parameters for coloring commercial nylon carpet a variety of shades 
with both acid and disperse dyes. The procedures developed were 
employed in pilot scale equipment for dyeing carpets with reuse of 
the dye bath for up to 5 dyeings before dumping. Within-sample end- 
to-end variations and between-sample variations in color were as- 
sessed by instrumental techniques. Results suggest that commercially 
acceptable carpet dyeings can be achieved in recycled dyebaths. 
Compared with conventional carpet beck dyeing, the modified pro- 
cedures make possible savings of 65% in chemical costs, 65% in 
water requirements, and 20% in energy requirements. Reduction in 
quantities of chemicals required by dyeing in recycled dye baths will 
give a significant reduction in the quantities of materials that must be 
removed from the plant effluent in waste treatment facilities. This 
new dyeing technique has been extended to dyeing of nylon hosiery 
and polyester yarn. In-plant demonstrations on commercial scale 
equipment are planned. 


16535 (PB—278078) A project to reduce the impact of energy 

and cost increases on industrial production in the southeast. 
Volume 1. project overview. Final report. (Georgia Inst. of Tech., 
Atlanta (USA). Engineering Experiment Station). Feb 1978. 29p. 
NTIS PC A03/MF AOI. 

The goal of this study is to reduce the impact of energy 
shortages and increased energy costs on employment and industrial 
expansion by creation and stimulation of industrial energy conserva- 
tion programs. The report describes project activities and major end 
items that were produced under this grant. Volume I summarizes 
project methodology, other benefits of the project, and includes 
recommendations for future work of this type. 


16536 (PB—278079) A project to reduce the impact of energy 

and cost increases on industrial production in the southeast. 
Volume 2, case study and technical assistance. Final repe~t. (Georgia 
Inst. of Tech., Atlanta (USA). Engineering Experiment Station). Feb 
1978. 246p. NTIS PC All/MF AOL. 

Volume II is a compilation of case study and technical 
assistance information catalogued by industry. The volume also 
includes a compilation by industry of specific energy conservation 
ideas showing estimated costs and savings. It is designed as a 
working reference for individuals who would provide technical 
assistance to industry. It describes the make-up of industries, the 
technical energy conserving opportunities within the industries, and 
specific projects undertaken. 


16537 (PB—278080) A project to reduce the impact of energy 
shortages and cost increases on industrial production in the southeast. 
Volume 3. Transfer package. Final report. (Georgia Inst. of Tech., 
Atlanta (USA). Engineering Experiment Station). Feb 1978. 130p. 
NTIS PC A07/MF AO1. 

Volume III is designed to provide a basis for conducting a 
similar program in other states. Program methodology is described 
in detail as are methods for selecting participating firms. In addition, 
training mateials for technical workshops are included. 
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16538 (STU—77-5479) nner » of the usefulness of heating 
with microwaves as an energy saving technique. Berggren, B. (Styrel- 
sen foer Teknisk Utveckling, Stockholm (Sweden))~ Sep 1978. 17p. 
(In Swedish). Dep. NTIS (US Sales Only), PC A02/MF AOl. 
Heating with microwaves is a very efficient method for 
dielectric materials. Many industrial processes may probably be 
improved by introducing this technique. Applications in the porce- 
lain and the glass industries as well as in the dairying and the 
bakeries are discussed. 


16539 Energy management systems for the minerals industries. 
Putman, R.E.J. (Westinghouse Electric Corp., Pittsburgh). CJM 
Bull.; 71: No. 797, 115-117(Sep 1978). 

THE MINERALS INDUSTRY has always been a heavy 
user of energy in most of its unit operations: power in the mining, 
comminution, flotation and electro-winning processes; fuel in its 
smelting and other metallurgical processes; and, of course, fuel in the 
on-site generation of power and steam. Many of the techniques for 
using computers to perform energy management and conservation 
tasks have been known for some time, but they have not been widely 
implemented because the return on investment has hitherto been 
insufficient. Recent trends, however, have not only caused the dollar 
return to rise due to higher purchased energy costs, but the cost of 
the investment to fall. One trend has been the generally lower cost of 
computer control systems themselves, due to vendors having adopt- 
ed the newer, lower-cost and more reliable electronic component 
technologies now becoming universally available. The second trend 
is the development of low-cost, but high-speed, remote multiplexing 
devices, which have reduced considerably the expense of bringing 
data from points scattered over a wide area, which is typically the 
case when applying energy management systems to a minerals 
processing plant. By taking advantage of these and related develop- 
ments, computer control systems can now have a rewarding impact 
on plant energy management and conservation practices, and recent 
advances in application technology have opened up new and addi- 
tional opportunities for energy cost reduction and control. The 
federal governments are insisting that large users of energy set up 
formal programs for year-by-year reductions in energy consumption, 
and intend that these will be audited. Industry is, of course, already 
auditing the purchased costs of this commodity, and knows that 
these costs will rise continuously for the foreseeable future. 


16540 Mineral processing: literature, methods, and new equip- 


ment--1977. Dolezil, M.; Reznicek, J. (Ore Res Inst, Prague, Czech). 
World Min.; 31: No. 7, 105-114(25 Jun 1978). 
Reduced environmental pollution, tailin ing- -free technologies, 


recovery of accessory metals, beneficiation of lower-grade ores, 
increase in capacities and decrease in power consumption are in the 
forefront of interest. Highlighting grinding research were studies 
aimed at improving grinding mill linings, and investigations of the 
possible benefits of using surface-active agents as grinding aids. 
Some attention was given to crusher design as well. 


16541 Problems of electric heat, dealt with on the Electrotechni- 
cal World Congress. Borodacev, A.S.; Althausen, A.P. Arch. Ener- 
giewirtsch.; 32: No. 6, 494-506(Jun 1978). (In German). 

The congress has supplied the basis for assessing the world- 
wide technological level and the most important development trends 
in electrothermics as well as in the construction of electric furnaces. 
General reasons for an increasing tendency to use electrothermics on 
metallurgical processes are seen in long-term factors having effects, 
e.g., the permanent rise in the characteristics of utilized materials and 
in the necessity to conserve energy and material. The reports on arc 
steel melting furnaces, electric reduction furnaces, plasma furnaces 
and plasma heat, the electron beam heat and electroslag heat, induc- 
tion melting furnaces as well as the resistance heating and inductive 
heating are summarized. Finally, details on other electrical produc- 
tion processes are given, in which electric heat is missing or playing 
a minor role as, e.g., electron/ion technique (utilization of strong 
electric fields in order to obtain an ordered movement of material 
particles), and utilization of electron accelerators for processing 
protective coatings and ion bombardment for the production of 
abrasion proof and hardening coats. 


16542 Optimization of heat exchange in a reverberatory furnace 
by means of a mathematical model. Zhuravlev, Yu.A. Izv. Akad. 
Nauk SSSR, Met.; No. 3, 28-32(May-Jun 1978). (In Russian). 

Using a multizonal mathematical model, the effect of the 
flowrate of natural gas, heating temperature, and extent of oxygen 
blowing enrichment on the indices of thermal performance of a 
reverberatory copper-smelting furnace is investigated. This permit- 
ted construction of diagrams of dependence of specific extent of 
melting of the burden on the indicated parameters. The proposed 
diagrams permit determination of the consumption of natural gas and 
oxygen corresponding to the maximum possible productivity of the 
furance for set constraints with regard to the maximum temperature 
of the vault and the velocity of flue gases. 11 refs. 
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16543 Computer program to of eu} 
furnaces, Franz, oe Meinke, H. (Komb L: 106 Bitidape 197 Ger). 
Elektrowaerme Int., Ed. B; 36: No. B-2, BIOS Bill Apr 1978). (in 
German). 

In order to achieve a low-cost furnace lining, it is not only 
necessary to consider the energy required to make up heat losses 
thorugh the furnace walls but also the expense involved in heat 
insulation. Optimum conditions are obtained in each case when the 
sum of the two costs is at the minimum. A computer is required to 
determine the functional correlations and to cope with the computa- 
tional burden. The article discusses the relationships and mentions 
examples to show that: the furnance wall must be made thicker for 
continuous operation than for batch o — the cost of energy 
constitutes a very large proportion of the total costs so that particu- 
larly for continuous operation an appreciable rise in the cost of 
materials is justified to obtain an op oad 
corners and edges can not be neglected in most 
commonly used in practice. 


16544 Mathematical model of an electric smelting i 
W.D. (Natl Res Inst for Math Sci, Pretoria, S Afr). Elektrowaerme 
Int., Ed. B; 36: No. B-2, B111-B117(Apr 1978). 

A partial differential equation is derived for the temperature 
field inside the furnace. One of the major effects taken into account 
in this equation is the distribution of the current density, for which a 
further partial differential equation is obtained by the use of 
Maxwell's equations. Simplifying assumptions are discussed for both 
the derivation and the solution of equations. 
numerical results are presented, which display the effect of the 
magnetic field on the current distribution. 


16545 Gas infrared radiators always of interest. Leitsch, H. Ind.- 
Anz.; 100: No. 8, 20-22(Jan 1978). (In German). 

Infrared radiators generate heat only where the radiation 
comes in contact with persons, walls, or floors. Hot air in 
workshop halls and workshops a about drafts and raise dust. 
temperature is lowest at the place of work and highest just ped = 
roof where it is not needed at all. Infrared radiation 
have these disadvantages. The thermal requirements are 40 to “to 20% 
lower than with other heating systems se on the shape of the 
hall. Radiators can operate directly after installation. In gas infrared 
radiators, the gas/air mixture is combusted in a burner casing. The 
flame heats a catalyst plate to about 900°C, and the plate emits short- 
wave infrared radiation. The use of gas infrared radiators in large 
halls is illustrated by several examples. 


16546 Boiler. Rehm, G.A. (to Aqua-Chem, Inc.). US Patent 
4,058,087. 15 Nov 1977. Filed date 23 Apr 1976. 6p 

A boiler is disclosed which includes a combustion chamber 
having an open upper end and a boiler section having an inlet above 
the furnace and extending generally horizontally therefrom. The 
combustion chamber includes a blower, a nozzle or burner for gas or 
liquid fuels and a coal combustion system. Water tubes lining the 
combustion chamber are interconnected with water tubes in the 
boiler section. 


16547 Industrial buildings energy management. Gilson, P. (US 
ERDA). SME Tech. Pap., Ser. EM. EM; No. EM77-291, 1- -10(1977). 

This paper discusses measures for achieving savings in energy 
demand for building operation which are possible within the present 
state-of-the-art with accepted principles and commercially available 
devices. These measures are not the usual conservation practices 
already adopted for operation of most commercial industrial facili- 
ties. Rather, the recommendations involve improvements in the 
design and operation of air conditioning, heating and ventilation and 
materials handling equipment. 


WASTE HEAT RECOVERY AND UTILIZATION 


REFER ALSO TO CITATION(S) 14959, 16455, 16547, 16566, 
16948, 17088 


16548 (COO—2869-1) Nuclear power plant waste heat utiliza- 
tion. Ryther, J.H.; Huke, R.E.; Archer, J.C.; Price, D.R.; Jewell, 
W.J.; Hayes, T.D.; Witherby, H.R. (Kramer, Chin, and Mayo, Inc., 
Seattle, WA (USA)). Sep 1977. Contract EY-76-C-02-2869. 310p. 
Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The possibility of using Vermont Yankee condenser effluent 
for commercial food growth enhancement was examined. It was 
concluded that for the Vermont Yankee Nuclear Station, commer- 
cial success, both for horticulture and aquaculture endeavors, could 
not be assured without additional research in both areas. This is due 
primarily to two problems. First, the particularly low heat quality of 
our condenser discharge, being nominally 72 +- 2°F; and second, to 
the capital intensive support —_ The capital needed for the 
support systems include costs of pumps, piping and controls to move 
the heated water to growing focdhitien and the costs of large, efficient 
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heat exchangers that may be necessary to avoid regulatory difficul- 
ties due to the 1958 Delaney Amendment to the U.S. Food, Drug 
and Cosmetics Act. Recommendations for further work include 
construction of a permanent aquaculture research laboratory and a 
test greenhouse complex based on a greenhouse wherein a variety of 
heating configurations would be installed and tested. One green- 
house would be heated with biogas from an adjacent anaerobic 
digester thermally boosted during winter months by Vermont 
Yankee condenser effluent. The aquaculture laboratory would ini- 
tially be dedicated to the Atlantic salmon restoration program. It 
appears possible to raise fingerling salmon to smolt size within 7 
months using water warmed to about 60°F. The growth rate by this 
technique is increased by a factor of 2 to 3. A system concept has 
been developed which includes an aqua-laboratory, producing 
25,000 salmon smolt annually, a 4-unit greenhouse test horticulture 
complex and an 18,000 square foot commercial fish-rearing facility 
producing 100,000 pounds of wet fish (brook trout) per year. The 
aqualab and horticulture test complex would form the initial phase of 
construction. The trout-rearing facility would be delayed pending 
results of laboratory studies confirming its commercial viability. 


16549 Heat recovery process. Blytas, G.C. (to Shell Oil Co.). US 
Patent 4,102,338. 25 Jul 1978. Filed date 26 Sep 1977. 10p. 

Heat energy, preferably from a low grade energy source, is 
concentrated and transferred to another medium by a multi-zone 
steam absorption procedure. 


16550 Industrial steam generation. Higher economy due to heat 
recovery adjuncts. Matten, J. (Deutsche Babcock und Wilcox A.G., 
Oberhausen (Germany, F.R.)). Ing.-Dig.; 16: No. 12, 57-60(Dec 
1977). (In German). 

Heat recovery adjuncts for economical steam generation are 
described. The definition, temperature and position of heat recovery 
adjuncts are mentioned. In the design, feedwater heaters and air 
preheaters are used. Efficiency and economy of heat generation are 
essentially influenced by the off-gas temperature. For oil- a. 
fired steam generators, the off-gas temperature may be decr by 
50°C, thereby, the energy balance may be unimproved. 


16551 System for utilizing heat contained in flue gas. Karl, R. 
US Patent 4,053,106. 11 Oct 1977. Filed date 2 Nov 1976. 4p. 
In combination with a heating system comprising a boiler, 
combustion means for heating water contained in the boiler and a 
flue for conducting away hot gases resulting from the combustion, 
the invention comprises a system for recovering heat contained in 
the flue gas comprising a housing having a flue gas inlet and a flue 
gas outlet, contained in the housing a coil having a water inlet and a 
water outlet, director means for directing flue gas.into a first path of 
contact with the coil as the flue gas travels from the flue gas inlet to 
the flue gas outlet or a second path directly from the flue gas inlet to 
the flue gas outlet without contacting the coil and means for adtust- 
ing the directing means between a first position at which the flue 
is directed into the first path and a second position at which the flue 
gas is directed into the second path. There may also be provided 
means for sensing the temperature of water heated in the coil by the 
flue gas, a motor operatively connected to the directing means and 
means for actuating the motor in response to the temperature sensed 
by the sensing means. 


16552 Economizer device for exploiting the thermal output of 
heating installations. Dauthuille, R. US Patent 4,052,962. 11 Oct 
1977. Filed date 30 Dec 1975. 6p. 

An economizer device is described for fully exploiting the 
thermal output of central heating installations for heating fluids that 
incorporates a source of heat herein called “heating fluid” and a 
source of fluid circulating between a cold zone and a warm zone, 
herein called “heated fluid,” a conduit leading the heated fluid 
coming from the cold zone into a transfer chamber containing the 
heating fluid to store there a portion of the thermal energy of this 
heating fluid and to transfer it to the warm zone. The device is 
characterized in that the maximum proportion of thermal energy of 
the heating fluid is removed, before the latter leaves the transfer 
chamber, by storing this energy by means of appropriate elements 
disposed in the chamber, this stored energy being restored to the 
heated fluid either in the chamber itself or immediately the heated 
fluid leaves the chamber in order to pass into the warm zone. 


16553 Method and apparatus for preheating combustion air while 
cooling a hot process gas. Nobles, E.J. (to Econo-Therm Energy 
Systems Corp.). US Patent 4,044,820. 30 Aug 1977. Filed date 24 
May 1976. 12p. 

A heat transfer apparatus for cooling a hot process gas to a 
temperature close to its dew point without condensation is disclosed. 
The hot gas passes through a first chamber while air to be heated 

in an adjacent second chamber. A series of fluid containing 
tubes extend back and forth between the two chambers. The fluid 
continuously flowing through the tubes extracts heat from the hot 
gas and transfers it to the air to be heated. 
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16554 Method of burning granular or pulverulent raw material 
and kiln plant therefor. Christiansen, S.B. (to F.L. Smidth and Co.). 
US Patent 4,045,162. 30 Aug 1977. Priority date 30 Oct 1975, United 
Kingdom of Great Britain and Northern Ireland (UK). 18p. 

A method is disclosed for heat treating granular or pulveru- 
lent raw material wherein the raw material is directed to a heat 
exchanger having at least two preheating units operating in parallel, 
each preheating unit having at least a first preheating stage and at 
least a lowermost calcination stage to effect a preheating and at least 
partial calcination of the material. The preheated, at least partially 
calcined material is fed from the heat exchanger into a kiln and 
undergoes a sintering process in the kiln. The sintered material is 
directed from the kiln into a cooling means in which cooling air is 
directed in a manner to effect a heat exchange between the material 
and the cooling air. The method further comprises dividing the 
heated cooling air exiting the cooling means and directing a portion 
of the heated cooling air to at least one of the calcination stages of 
the heat exchanger and directing a portion thereof to the kiln in 
excess of that required to support combustion of fuel in the kiln for 
the sintering process thereby intensifying the effectiveness of a 
material cooling zone within the kiln proper. Hot kiln exit gases are 
directed to at least one of the calcination stages and fuel is directed 
to at least one of the calcination stages to support combustion with 
preheated cooling air to provide supplementary heating of the mate- 
rial and at least partially calcining of the preheated material. An 
apparatus for practicing the inventive method is also disclosed. 


16555 Rotary air heater to recover heat from furnaces. Reinhold, 
P.; Neukam, H. (Kraftanlagen A.G., Heidelberg (Germany, F.R.)). 
Fachber. Huttenprax. Metallweiterverarb.; No. 10, 970-971(1977). (In 
German). 

The advantages of rotary regenerators compared with step- 
wise working regenerators and recuperators used with furnaces (flue 
temperature upto 1300 K) for heating air are explained. By means of 
an example of the conversion of a pusher furnace (90,000 Gcal/year) 
with recuperator air heater to rotary air heater (rot. Reg.) with a 
storage mass made of profiled wheels, it is shown that even with 
unfavorable conditions, e.g., limiting the heat recovery through 
sulphur-containing fuels, a rotary heater has considerable economi- 
cal advantages. This is particularly important regarding the increas- 
ing fuel prices. 


16556 Clayton ships boilers: directly heated or heated with waste 
gas. Soder, E. (Clayton Deutschland G.m.b.H., Krefeld (Germany, 
F.R.)). Schiff Hafen; 29: No. 11, 1046-1048(1977). (In German). 

A discussion is given of the construction and circuit possibili- 
ties of Clayton boilers. These boilers have been used to an increasing 
extent in recent years for the use of waste gas heat from diesel 


“engines onboard ships. Open unpressurised plant, arrangements in 


two loop systems, and directly fired boilers in connection with waste 
gas boilers are discussed. Important operating data are given, special 
properties of the circuits are described, and details of required 
auxiliaries are discussed. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 15196, 15905, 16909, 16952, 
17038, 17040, 17087, 17089, 17182 


16557 (PB—279152) Disposal of hazardous materials - chromium 
recycling. (North Atlantic Treaty Organization, Brussels (Belgium). 
Committee on the Challenges of Modern Society). Sep 1976. 140p. 
(CCMS—S52). NTIS PC A07/MF AOl1. 

This report confines itself to a detailed presentation of the 
results obtained regarding the chromium cycle in French industry, 
and the pollution problems posed by its utilization, and emphasizes 
those elements that can be easily transposed to other industrial 
countries. It reports on the technical means that can be applied in 
solving these problems, in addition to the difficulties involved in 
preparing the framework plan centering on the disposal of chromium 
~—— at the national level. (Portions of this document are not fully 
egible) 


16558 (PB—279440) Study of the feasibility of utilizing solid 

wastes for building materials. Phase I summary report. Duft, B.L.; 

Levine, H.; McLeod, A. (Material Systems Corp., Escondido, CA 

— Apr 1978. Contract EPA-68-03-2056. 164p. NTIS PC A08/ 
AOl. 


A study to research and develop building materials containing 
organic and inorganic wastes and waste-derived products is de- 
scribed. A comprehensive literature search was conducted to review 
and evaluate wastes with potential as matrices, reinforcements, or 
fillers in building composites. The most promising candidates were 
evaluated with limited laboratory studies. From these studies, two 
types of matrices, furfural-phenolic and inorganic, were selected for 
further study. Seven reinforcement candidates and five filler candi- 
dates were selected for evaluation with the two matrices. 
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16559 (STU—74-3816) Development and testing of big pipes, 
program for GAP-pipes. Progress report 1977-06-30. Schmeling, P.; 
Roseen, R. (Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden)). Sep 1977. Sip. (In Swedish). Dep. NTIS (US Sales 
Only), PC A04/MF AOl1. 

Pipes for district heating distribution systems made of glass 
fiber reinforced plastic were tested. Test facilities were constructed 
where pipes with a diameter of 0.5 m and a length of 1.2 m may be 
tested. Break tests, longterm tests at temperatures up to 120°C, 
temperature cycling tests, pressure cycling tests, and tension tests at 
elevated temperatures were performed. Nine different pipe qualities 
were tested. The results indicate the choice of plastic material is very 
important for the short-time tensile properties. Properties were 
found for materials when the proportion of plastic compared to glass 
is high. Steel wire reinforcing improves the tensile properties. 


16560 Mineral waste resources of Canada. Collings, R.K. (Dept. 
of Energy, Mines and Resources, Ottawa). CIM Bull.; 71: No. 798, 
80-86(Oct 1978). 

The annual production of mineral and mineral-based wastes in 
Canada is conservatively estimated to be 400 million tons. Over 90% 
of this amount is waste rock or mill tailings from the mining and 
mineral processing industry. The remainder are slags and ashes from 
the metallurgical industry, and sludges from the chemical industry. 
Because of impurity content, remote location, or both, most wastes 
have limited usefulness and, indeed, are a liability in that they must 
be transported to waste disposal sites and contained therein. Certain 
mineral wastes do, however, have potential value. Some contain 
small percentages of metals that may be economically recoverable 
with price increases; others consist of mineral material that may be 
used for such purposes as road base, construction aggregate, railroad 
ballast, and in the manufacture of bricks or blocks. Increased interest 
has been shown in mineral wastes in recent years. This paper 
reviews the types of mineral wastes available in Canada, briefly 
describes a number that have potential value, and notes possible uses 
and related research by CANMET and other organizations. 


16561 Method for recycling paper mill waste water. O’Brien, 
R.C.; O'Brien, E.R. US Patent 4,115,188. 19 Sep 1978. Filed date 8 
Nov 1976. 10p. 

A method is described for coagulating the suspended solids in 
paper mill waste water so that the coagulated solids may be easily 
separated from the waste water and the clarified waste water reused 
in the paper making process. Coagulation is induced by first adding 
sulfuric acid to lower the pH to below 4, mixing thoroughly, and 
then adding calcium hydroxide to raise the pH to above 10. The 
coagulated solids separated from the waste water may be used as a 
landfill, used as a low grade pulp source, or dewatered and burned as 
a fuel. 


16562 Recycling of nonferrous metals: illusion and reality. 
Schwartz, W. Metall; 32: No. 8, 815-819(Aug 1978). (In German). 

The recovery of non-ferrous metals (in particular, aluminium, 
copper, zinc, lead, tin), from waste and scrap metal is critically 
considered from the point of view of the raw materials situation and 
rational energy use. 


16563 Method for purification of industrial waste water. Jahnsen, 
K.W. (to Elkem-Spigerverket A/S). US Patent 4,059,514. 22 Nov 
1977. Filed date 24 Jun 1976. 4p. 

A process is provided for treating industrial waste water 
wherein suspended material and cyanides which are ordinarily dis- 
solved in the water are treated simultaneously to reduce the time of 
treatment and provide a more economical and effective treatment. 


16564 Integrated process for preparing and firing bagasse and the 
like for steam power generation. Voorheis, T.S.; White, J.H. (to Coen 
Co., Inc.). US Patent 4,047,489. 13 Sep 1977. Filed date 7 Jan 1976. 
8p. 

An integrated method is disclosed for preparing and suspen- 
sion firing of bagasse and the like as the primary fuel for steam 
power generation in a cane sugar refinery. The method comprises 
mixing wet bagasse with de-ashed hot flue gases of a steam boiler, 
thereby drying it; separating bagasse dried thereby from the drying 
flue gases, capturing substantially all suspended dust; sizing the dried 
bagasse; directing bagasse fines to temporary storage while grinding 
and resizing any oversize bagasse; metering out and pneumatically 
suspending the fines, providing a smooth-flowing fuel responsive to 
a burner fuel feed control means; combusting the suspended fuel in a 
scroll feed type burner firing the steam boiler; de-ashing the combus- 
tion effluent, and utilizing the resultant flue gases for drying wet 
bagasse. Alternatively, the wet bagasse may be dried partially by de- 
ashed hot flue gases and partially by a bagasse fired supplementary 
hot air dryer, thereby further improving boiler operation efficiency. 


16565 Mechanical method for separating fractions of incinerated 
urban refuse or similar industrial refuse. Benedetto, A.; Cuvillier, 
R.O.; Gony, J.N. (to Bureau de Recherches Geologiques et Min- 
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ieres). US Patent 4,044,956. 30 Aug 1977. Priority date 12 Mar 1975, 
France. 8p. 

A method is disclosed for separating fractions of incinerated 
refuse with a high recuperation yield without requiring special 
equipment. A first portion of the separation process may be applied 
to either an initially dry or an initially wet refuse. The refuse is at 
first screened to a median size. The oversized fraction is crushed and 
shredded and the non-magnetic fraction separated therefrom is sent 
commonly to a grinding-rolling mill which also receives the under- 
size fraction. The undersize fraction downstream of the grinding mill 
is further treated by a wet separating process, the method achieving 
separation of ferrous and nonferrous metals, of glasses and silicates, 
and of magnetic slags. 


16566 Apparatus for using reheat gas in sulfur recovery systems. 
Palm, J.W. (to Amoco Production Co.). US Patent 4,042,340. 16 
Aug 1977. Filed date 17 Nov 1975. 8p. 

Proper reheat gas temperature is maintained in a sulfur plant 
operation at a high turn-down ratio by providing parallel flow paths 
in the boiler and withdrawing portions of the hot products from 
each of the flow paths and mixing with first condenser effluent to 
bring the gas to reaction temperature. This maintains the optimum 
temperature and flow rate of reheat gas at high turn-down ratios. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 


REFER ALSO TO CITATION(S) 16379, 16380, 16381, 16382, 
16383, 16384, 16473 


16567 Interactive optimal design of district heating networks. 
Appleyard, J.R.; Burdett, J.R.F. (Building Research Establishmnt, 
Garston, Eng.). pp 522-529 of CAD 78. Guildford, Eng.; IPC 
Science and Technology Press Ltd. (1978). 

From 3. conference on computers in engineering and building 
design; Brighton, UK (14 Mar 1978). 

A suite of computer programs for optimizing the costs in use 
of distribution networks is described. The suite is intended primarily 
for the design of district heating networks, which in the UK normal- 
ly have a tree-like structure, and for this reason the package only 
deals with networks of this type. It could, however, be adapted to 
other service systems. 


PUBLIC UTILITIES 


REFER ALSO TO CITATION(S) 15228, 15232, 16302, 16306, 
16307, 16347, 16376, 16377 


16568 Points of view in the planning of heat electric stations in 
Denmark. Bach, P.F. (Elsam, Fredericia (Denmark)). Fernwaerme 
Int.; 7: No. 3, 63-66(Jun 1978). (In German). 

A review of the present situation of district heating supply in 
Denmark is presented. 


16569 Situation report for 1978. Winkens, H.P. (Ve 
Deutscher Elektrizitaetswerke e.V. (VDEW), Frankfurt oe 
(Germany, F.R.). Arbeitsgemeinschaft Fernwaerme e.V.). Fern- 
waerme Int.; 7: No. 3, 67-73(Jun 1978). (In German). 

The recommendations of the overall report on the com- 
mencement of accelerated development of district-heating supply 
have also been echoed in the energy programme of the Federal 
Government. The supply of district-heating via heat-electric stations 
has been promoted by a series of measures, and more are in prepara- 
tion. The different results of the overall study and of the system 
comparison district-heating and natural gas supply are explained on 
the basis of the different principles for the premises. Comparative 
considerations on measures for energy saving are discussed the use 
of heat pumps in district-heating systems is presented. 


16570 Contribution to the solution of problems concerning urban 
district heating supply. Thalmann, G. Fernwaerme Int.; 7: No. 3, F33- 
F38(Jun 1978). (In German). 

Using the example of tests with extraction condensing tur- 
bines, it is shown that in combined heat and power generation, 
electric power can be generated at full load during peak load periods 
down to a certain ambient air temperature when instationary heat 
transfer processes in the heating system and in the buildings are 
taken into account. Economy calculations show that for town heat- 
ing with conventional 90/70°C building heating systems the district 
heating network and the coupling process for the system tempera- 
ture 140/70°C should be operated in dependence of the ambient air 
temperature. If building heating with the 110°/40° system are also 
taken into account, this system should be preferred, although con- 
struction costs are higher than those of the 90/70°C systems espe- 
cially in regions with a high heat density. As the final point, heat 
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supply to a city, with the aid of power plants with CWR reactors 
and helium turbines is discussed. 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 15466, 16565, 16909, 16910 


16571 (AERE-R—8769) Modelling as an aid to solid waste 
management planning: a_ state-of-the-art Wilson, D.C. 
, Harwell. Atomic Energy Research Establishment). May 
1977. 127p. Dep. NTIS (US Sales nly), PC A07/MF AO1. 

Mathematical models have often been proposed for use in 
solid waste management planning. The state of the art has been 
examined from the viewpoint of the practical guidance which a 
model can give to the waste disposal officer. A simple conceptual 
view of the waste management planning system is introduced and 
used to identify those points in the planning process where models 
may usefully be applied. Emphasis is given to models for "strategy 
evaluation,” which is the type of model most commonly discussed. 
The problem is one of piecing together waste arisings and potential 
facility types and locations for treatment, resource recovery or 
disposal, to form a waste disposal plan. The various models are 
classified and discussed according to the assumptions made on 
important aspects of the real problem. The general conclusion 
reached is that models can be useful in a practical context, but that 
their successful use requires care and an understanding by the 
planner of the strengths and weaknesses of the tool he is using. A 
pragmatic approach to modelling is suggested, in which simple 
techniques are used first and more complex models are reserved for 
detailed study when the situation justifies it. 


16572 (PB—279311) Solid waste management: implementing the 
Federal Resource Conservation and Recovery Act of 1976 in Texas. 
Spurgin, N.D.; Keever, C.P.; Hatfield, R.B. (Texas Advisory Com- 
mission on Intergovernmental Relations, Austin (USA)). Sep 1977. 
57p. NTIS PC A04/MF AO1. 

The Commission considers how best to implement in Texas 
that part of the Federal Resource Conservation and Recovery Act 
of 1976 that deals with solid waste management. Texas state and 
local governments already have an advanced program for disposing 
of solid waste under regulated conditions intended to protect public 
health and the quality of our air and water. The federal act may 
strengthen this program. It also may encourage attempts to develop 
energy and natural resource recovery projects. 


16573 (STU—76-3403) Temperature-controlled sludge aeration. 
An attempt to use reaction heat of oxidation . Final report. 
Hahn, R.; Hilmer, A. (Tekniska Hoegskolan, Lund (Sweden)). Feb 
— 38p. (In Slovene). Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


By insulating the sewage reaction tanks, it was possible to 
recover the reaction heat from the aerobic process, raise the tem- 
perature and shorten the duration of the treatment. The temperature 
increase caused increased foaming. 


16574 Recovery methods in municipal refuse management. Aff- 
holder, M.; Gony, J.N.; Colardeau, J. Tech. Sci. Munic. ; 77: No. 10, 
389-404(Oct 1977). 

Various refuse screening tecniques and methods for organiz- 
ing selective collection of paper, cardboard, and glass are described. 
Recovery of incinerated refuse developed by USBM and the French 
Bureau of Geological and Mining Research is detailed. The econom- 
ics of municipal refuse recovery methods are examined. The sale of 
recovered material is explored. 


16575 Treatment of organic wastes by pyrolysis as method to 
obtain energy and raw materials. Tabasaran, O.; Besemer, G.; Tho- 
manetz, E. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Sied- 
lungswasserbau und Wasserguetewirtschaft). Muell Abfall; 9: No. 10, 
293-300(1977). (In German). 

More than 70 possibilities on waste pyrolysis have been put 
forth is the last thirty years. The authors have picked out one of a set 
of 13 suggestions which have at least led to continous test operation 
on a technical scale, a so-called Kiener system; a steel rotary drum 
with internally ordered heat exchange tubes. The latter are to 
beheated by the waste gas heat of an - electricity generating - gas 
motor generator or by the firing gases of a gas or oil burner. The 
low temperature carbonization gases occuring at maximum 600°C 
are thermally post-treated. To what extent this shifting of the harm- 
ful substance problem from the gas to the waste liquid side and the 
difficulties and experience with the pilot plant (6 t/d) open up the 
prospects of the method for economical use in medium collecting 
areas, remains to be seen by checkable engineering results. 
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INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 16595, 16608 


16576 (SAND—78-8704) Characterization of one- and two-di- 
mensional homogeneous combustion phenomena in a constant volume 
bomb. Dyer, T.M. (Sandia Labs., Livermore, CA (USA)). Dec 1978. 
Contract EY-76-C-04-0789. 30p. Dep. NTIS, PC A03/MF AOl. 

A combustion bomb has been used to compile a comprehen- 
sive set of well-characterized experiments which may be used to 
validate computer models of IC engine combustion. Extensive vari- 
ations of experimental conditions allow the kinetics and fluid me- 
chanics in the codes to be independently evaluated. Thermodynamic 
properties of the swirling, uniform precombustion mixture are char- 
acterized by measuring pressure, temperature distribution (with ther- 
mocouple probes), velocity/turbulence (with laser Doppler veloci- 
metry) and equivalence ratio. Combustion diagnostics include pres- 
sure histories, high-speed laser shadowgraph filming, flame position 
determined with a laser refraction technique, and time- and space- 
resolved density using laser Rayleigh scattering. 


16577 Gasoline compositions. Jackisch, P.F.; Worrel, C.J. US 
Patent 4,116,644. 26 Sep 1978. Filed date 31 Jan 1977. 16p. 

Fuel induction system of internal combustion engines are 
cleansed by operating the engine on a gasoline containing a deter- 
gent amount of the condensation product of phenol, and preferably a 
high molecular weight alkylphenol, an aldehyde, and an amine 
having a H--N < group. Effectiveness is improved, especially when 
using a large amount of the detergent composition or when using the 
detergent composition with water intolerant gasolines, by inclusion 
of demulsifier containing an aryl sulfonate, a polyether glycol, and 
an oxyalkylated phenol formaldehyde resin. The concentrates of this 
invention also include one or more alcohols of about 4 to about 10 
carbon atoms, an aromatic solvent, and a corrosion inhibitor. This 
invention also comprises gasolines containing these concentrates; the 
concentrate being present in a small amount that confers carburetor 
detergency properties to the gasoline. 


16578 Gas flow relations and variable load operation of a gas 
generator/combustion engine combination. Paul, B. (Siemens A.G., 
Erlangen (Germany, F.R.). Forschungslaboratorium). Siemens 
Forsch.- Entwicklungsber.; 1: No. 4, 226-229(1978). 

A model gas, representing a typical fuel gas as generated in a 
catalytic gas generator, is defined and is brought into quantitative 
relation to the primary reactants. In this manner, calculations are 
made possible of the dynamic conditions in a gas-carrying pipe as a 
function of the primary fuel input. The pressure loss calculated for 
the model gas can be used as an aid for the dimensioning of a gas 
generator device for a given maximum fuel input. A control proce- 
dure which allows variable load operation with rapid rise of the 
torque is described. Load changes from 20 Nm to 60 Nm within 0.5s 
have been achieved without the use of additional means for heating 
or for storage of gases. 


16579 Low emission combustion chamber. Markowski, S.J.; 
Nolan, J.J. (to United Technologies Corp.). US Patent 4,058,977. 22 
Nov 1977. Filed date 26 Mar 1976. 14p. 

A low emission combustion chamber is disclosed in which 
vitiated products of combustion from a pilot burner are caused to 
swirl about the combustion chamber axis before fuel droplets are 
introduced into the vitiated, swirling combustion products for flash 
vaporization therein to pr roduce a vaporized, swirling, vitiated fuel- 
air mixture so as to effect ignition lag until swirling mixture to 
molecularly premix the fuel and air and increase its oxygen content 
to reduce the ignition lag to effect autoignition at an equivalence 
ratio less than | so as to effect high-rate, lean burning in the primary 
combustion chamber. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 16612 


DIESEL 


16580 Composition of high-temperature deposits formed in diesel 
engines. Itinskaya, N.I.; Kuznetsov, N.A. Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 13: No. 11-12, 805-808(Nov-Dec 1977). 

Little information is available in the literature on the chemical 
and elemental composition of the carbon deposits formed in carbure- 
tor-type engines, and practically none of the deposits formed in 
diesel engines operating on lube oils with and without additives (oil 
groups A and B). The paper presents results of a test program in 
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which the composition of the high-temperature deposits taken from 
air-cooled diesel engines was determined. The engines were run in 
120-h cycles on Grade L fuel (GOST 305-73) with a sulfur content 
of 0.3-0.4%. Commercial oils were used in these tests: M-10B (6% 
VNII NP-360), M-10V (4% VNII NP-360+2% PMS+0.9% DF- 
11), and M-10G (6% VNII NP-360+ 3.5% PMS+0.5% DF-11). The 
elemental composition of the deposits was determined by means of a 
rapid microanalytical method. Experimental data are tabulated and 
evaluated. It is demonstrated that the bulk of the carbonaceous 
products consists of material insoluble in conventional solvents, i.e., 
carbenes and carboids. Such compounds, when they get into the oil 
circulating in the engine, may have an abrasive action, tending to 
increase the wear of rubbing surfaces. The additive packages used in 
these particular oils contain considerable amounts of barium com- 
pounds, and the barium contents of the deposits are quite high. 


TURBINE 


16581 (N—78-20129) Long-term CF6 engine performance dete- 
rioration: evaluation of engine S/N 451-479. Final report. Kramer, 
W.H.; Smith, J.J. (General Electric Co., Cincinnati, OH (USA). 
Aircraft Engine Group). Feb 1978. Contract NAS3-20631. 118p. 
(NASA-CR—135381). NTIS PC A06/MF AO1. 

The performance testing and analytical teardown of CF6-6D 
engine is summarized. This engine had completed its initial installa- 
tion on DC-10 aircraft. The investigative test program was conduct- 
ed inbound prior to normal overhaul/refurbishment. The perform- 
ance testing included an inbound test, a test following cleaning of the 
low pressure turbine airfoils, and a final test after leading edge 
rework and cleaning the stage one fan blades. The analytical tear- 
down consisted of detailed disassembly inspection measurements and 
airfoil surface finish checks of the as received deteriorated hardware. 
Included in this report is a detailed analysis of the test cell perform- 
ance data, a complete analytical teardown report with a detailed 
description of all observed hardware distress, and an analytical 
assessment of the performance loss (deterioration) relating measured 
hardware conditions to losses in both SFC (specific fuel consump- 
tion) and EGT (exhaust gas temperature). 


16582 High temperature problems in gas turbine engines. Neuil- 
ly-syr-Seine, France; AGARD (1978). vp. (AGARD-CP—229; 
CONF-7709145—). 

From 50. meeting of the AGARD propulsion and energetics 
panel; Ankara, Turkey (19 Sep 1977). 

The proceedings of the 50th Meeting of the AGARD Propul- 
sion and Energetics Panel, held at Ankara, Turkey on 19-23 Septem- 
ber 1977 are presented. The 39 papers presented at the conference 
are grouped into eight sessions on motivation and survey, turbine 
cooling techniques, combustors, afterburners and nozzles, materials 
and coatings, mechanical problems, effect of cooling on aerodynam- 
ic performance, measuring techniques, and prediction methods. The 
purpose of the meeting was to review and highlight the main 
problems associated with the attainment of high temperatures in 
aircraft gas turbines. Attention was focused on methods of cooling 
components in the hot portion of the engine, notably the combustor 
and reheat liners, nozzle guide vanes and turbine components. Prog- 
ress in new materials and protective coatings was discussed. Fuel 
and combustion problems associated with operation at high gas 
temperatures were considered as well. Furthermore, new measuring 
techniques and heat transfer prediction methods were discussed. 
Also included are the Technical Evaluation Report and the discus- 
sions which took place after most of the presentations. 


16583 Apparatus for preventing surging of a gas turbine. Ta- 
kizawa, M. (to Toyota Jidosha Kogyo Kabushiki Kaisha). US Patent 
4,052,843. 11 Oct 1977. Priority date 4 Jun 1975, Japan. 8p. 
Apparatus for preventing surging of a gas turbine especially 
for a motor car is described. According to one embodiment of this 
invention, the apparatus is provided with its main information which 
is composed of the differential pressure AP between the air immedi- 
ately inwardly of the air filter of the gas turbine and the air at the 
compressor inlet. When the differential pressure AP reaches approxi- 
mately the critical value APs at which surging occurs at each 
number N of rpm of the gas turbine, i.e., (AP - APs) is almost 0, fuel 
control means are operative to control the fuel supply to the gas 
turbine, thereby preventing surging. According to another embodi- 
ment, the apparatus is provided with its main information for pre- 
venting surging of the gas turbine from the ratio of the differential 
ressure AP between the pressure PIN of the air immediately 
inwardly of the air filter and the air pressure at the inlet of the 
compressor to PIN, i.e, AP/PIN. When AP/PIN reaches approxi- 
mately the critical value (AP/PIN)s at which surging occurs at each 
N/V TIN (N: number of rpm of the gas turbine, T: temperature of 
the air immediately inwardly of the air filter), i.e., (AP/PIN - (AP/ 
PIN)s) is almost 0, fuel supply control means become operative to 
control fuel supply to the gas turbine, thereby preventing surging. 
As the conditions of the incoming air such as PIN and TIN are taken 
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into consideration, the apparatus according to this invention can 
prevent surging when the car is driven at a high altitude, when the 
weather conditions, e.g., PIN or TIN are changeable or when the air 
filter is clogged. 


16584 Backpressure turbine. Haggenmueller, K. German(FRG) 
Patent 2,311,566/C/. 3 Mar 1977. 8p. (In German). 

This is a ban pete to patent No. P 1951134.3, where a 
backpressure internal combustion turbine is described. The present 
invention will improve the turbine described there, so that there will 
be a lower combustion pressure and low temperatures during oper- 
ation, and the exhaust gases will be poisonless or nearly poisonless in 
spite of the different fuels and fuel mixtures used. To solve this 
problem, a post-combustion chamber is provided, the design and 
construction of which are explained in detail. 


ROTARY 


16585 Rotating-piston internal combustion engine. Bitzer, R. 

German(FRG) Patent 2,558,607/A/. 7 Jul 1977. 15p. (In German). 
The invention will improve rotating-piston engines so that 

there is no need for lubrication with lubricating oil, which can be 

dispensed with or substituted by water or other non-poliuting, lig 

uids. This is achieved by constructing the machine surfaces w 

are in frictional contact at least partly of self-lubricating plastics. 


16586 Simulation of the wave action in the inlet and exhaust 
system and calculations of the burnt mass fraction in a rotary wankel 
engine. Benson, R.S.; Sierens, R. (Univ of Manchester Inst of Sci and 
Technol, Eng)). Isr. J. Technol.; 15: No. 4-5, 209-221(1977). 

A method is described for analyzing the combustion process 
in a Wankel rotary engine to predict the burnt fraction during 
combustion. The results of this analysis together with the chamber 
pressure diagrams in the closed part of the cycle are used to predict 
the wave action in the inlet and exhaust systems of a firing engine. 
Experiemnts show good agreement with predictions. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 16316, 16319, 16430 


16587 (HCP/M1011—03/2) Three state-of-the-art individual 
electric and hybrid vehicle test reports. Volume II, (Jet Propulsion 
Lab., Pasadena, CA (USA)). Nov 1978. Contract EX-76-A-31-1011. 
526p. Dep. NTIS, PC A23/MF AO. 

The survey characterizes present electric vehicles and does 
not represent any particular vehicle technology. Vehicles selected 
for test and evaluation were picked to provide a representation of 
the current state-of-the-art. Selection was based on ready availability 
of a vehicle and its technical representation and the apparent maturi- 
ty of its construction. The test vehicles are: Fiat 8 Electric Van; 
Ripp Electric Passenger car; and Volkswagen Taxi Hybrid Passen- 
ger Vehicle. A previous report, Twelve State-of-the-Art Individual 
Electric and Hybrid Vehicle Test Reports,” Volume I, July 1978, is 
also available. (MCW) 


16588 (N—78-17933) Baseline tests of the am general dj-5Se 
electruck electric delivery van. Dustin, M.O.; Tryon, H.B.; mee 
N.B. (National Aeronautics and Space Administration, Clev 

OH (USA). Lewis Research Center). Oct 1977. Contract EC-77-A- 
31-1011. 45p. (NASA-TM—73758; E—9383). NTIS PC A03/MF 
AOl. 

An electric quarter ton truck designed for use as a postal 
delivery vehicle was tested to characterize the state of the art of 
electric vehicles. Vehicle performance test results are presented. It is 
powered by a single-module, 54-V industrial battery through a 
silicon controlled rectifier continuously adjustable controller with 
regenerative braking applied to a direct current compound wound 
motor. 


16589 (N—78-17934) Baseline tests of the zagato elcar electric 
passenger vehicle. Sargent, N.B.; Maslowski, E.A.; Slavick, R.J.; 
Soltis, R.F. (National Aeronautics and Space Administration, Cleve- 
land, OH (USA). Lewis Research Center). Oct 1977. Contract EC- 
77-A-31-1011. 36p. (NASA-TM—73764). NTIS PC A03/MF AOl. 

The Elcar vehicle performance test results are presented. The 
Elcar Model 2000 is a two-passenger vehicle with a reinforced 
fiberglass body. It is powered by eight 12-V batteries. The batteries 
are connected to the motor through an arrangement of contactors 
operated from a foot pedal in conjunction with a hand-operated 
switch. These contactors change the voltage applied to the 2-KW 
motor. Acceleration tests, operating characteristics, and instrumenta- 
tion are described. 


16590 (N—78-17936) Baseline tests of the power-train electric 
delivery van. Lumannick, S.; Dustin, M.O.; Bozek, J.M. (National 
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Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Nov 1977. Contract EC-77-A-31-1011. 60p. 
(NASA-TM—73765; E—9470). NTIS PC A04/MF AO1. 

Vehicle maximum speed, range at constant speed, range over 
stop-and-go driving schedules, maximum acceleration, gradeability, 
gradeability limit, road energy consumption, road power, indicated 
energy consumption, braking capability, battery charger efficiency, 
and battery characteristics were determined for a modified utility 
van powered by sixteen 6-V batteries connected in series. A chopper 
controller actuated by a foot accelerator pedal changes the voltage 
applied to the 22-K W (30-hp) series-wound drive motor. In addition 
to the conventional hydraulic braking system, the vehicle has hy- 
draulic regenerative braking. Cycle tests and acceleration tests were 
conducted with and without hydraulic regeneration. 


16591 (N—78-17938) Baseline tests of the EVA Change-of-Pace 
Coupe electric passenger vehicle. Bozek, J.M.; Maslowski, E.A.; 
Dustin, M.O. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Nov 1977. Contract 
EC-77-A-31-1011. 63p. (NASA-TM—73763; E—9469). NTIS PC 
A04/MF AOl. 

The EVA Change-of-Pace Coupe, is an electric passenger 
vehicle, to characterize the state-of-the-art of electric vehicles. The 
EVA Change-of-Pace Coupe is a four passenger sedan that has been 
coverted to an electric vehicle. It is powered by twenty 6-V traction 
batteries through a silicon controlled rectifier chopper controller 
actuated by a foot throttle to change the voltage applied to the series 
wound, direct current motor. Braking is accomplished with a 
vacuum assist hydraulic braking system. Regenerative braking is also 
provided. 


16592 (N—78-17939) Baseline tests of the eva contractor electric 
passenger vehicle. Bozek, J.M.; Tryon, H.B.; Slavick, R.J. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Nov 1977. Contract EC-77-A-31-1011. 57p. 
(NASA-TM—73762; E—9481). NTIS PC A04/MF AO1. 

The EVA Contactor four door sedan, an electric passenger 
vehicle, was tested to characterize the state-of-the-art of electric 
vehicles. It is a four passenger sedan that was converted to an 
electric vehicle. It is powered by 16 series connected 6-V electric 
vehicle batteries through a four step contactor controller actuated 
by a foot accelerator pedal. The controller changes the voltage 
applied to the ee excited DC motor. The braking system is a 
vacuum assisted hydraulic braking system. Regenerative braking was 
also provided. 


16593 (N—78-17940) Baseline tests of the battronic minivan 
electric delivery van. Dustin, M.O.; Soltis, R.F.; Bozek, J.M.; Mas- 
lowski, E.A. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Dec 1977. Contract 
EC-77-A-31-1011. 52p. (NASA-TM—73761; E—9483). NTIS PC 
A04/MF AOl1. 

An electric passenger vehicle was tested to develop data 
characterizing the state of the art of electric and hybrid vehicles. 
The test measured vehicle maximum speed, range at constant speed, 
range over stop-and-go driving schedules, maximum acceleration, 
gradeability and limit, road energy consumption, road power, indi- 
cated energy consumption, braking capability and battery charge 
efficiency. The data obtained are to serve as a baseline to compare 
improvements in electric and hybrid vehicle technologies and to 
assist in establishing performance standards. 


16594 (N—78-17942) Baseline tests of the C. H. Waterman DAF 
electric passenger vehicle. Sargent, N.B.; Maslowski, E.A.; Soltis, 
R.F.; Schuh, R.M. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Oct 1977. Contract 
pcre 113p. (NASA-TM—73757). NTIS PC A06/MF 
An electric vehicle was tested as part of an Energy Research 
Development Administration (ERDA) a to characterize the 
state-of-the-art of electric vehicles. The Waterman vehicle perform- 
ance test results are presented. The vehicle is a converted four- 
eesner og DAF 46 sedan. It is powered by sixteen 6-V traction 
tteries through a three-step contactor controller actuated by a foot 
throttle to change the voltage applied to the 6.7 kW motor. The 
braking system is a conventional hydraulic braking system. 


16595 (N—78-20022) Performance of conventionally powered ve- 
hicles tested to an electric vehicle test procedure. Slavik, R.J.; Dustin, 
M.O.; Lumannick, S. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Dec 1977. 
Contract EC-77-A-31-1011. 62p. (NASA-TM—73768; E—9482). 
NTIS PC A04/MF AOl1. 

A conventional Volkswagen transporter, a Renault 5, a Pacer, 
and a U. S. Postal Service general DJ-5 delivery van were treated to 
an electric vehicle test procedure in order to allow direct compari- 
son of conventional and electric vehicles. Performance test results 
for the four vehicles are presented. 
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16596 Electric vehicle news. Energy Dig. (London) ; 7: No. 3, 45- 
46(Jun 1978). 

A Lucas Electric Vehicle Service Unit, the first purpose-built 
garage in Europe and possibly in the world, for the servicing of 
new-generation, high performance electric vehicles, is going into 
operation in Acton, West London. The floor area is 2,700 ft.? and it 
is situated alongside a Lucas garage which has serviced conventional 
vehicles for many years. The unit is divided into two sections. One is 
a vehicle servicing area, capable of handling testing and monitoring 
requirements. The other is the battery section. There are five test 
stands in the battery section, each constructed to contain a complete 
vehicle battery pack which comprises 36 6-volt lead battery units. 
Each test stand is hooded to ensure adequate ventilation and thus to 
minimize the likelihood of gas concentration. A point of interest here 
is that as well as battery handling equipment comprising special 
ramps to facilitate removal, a ‘hover pallet’ system has been devel- 
oped using inflatable lifting bags and relying on the principles of the 
hovercraft. This is particularly appropriate when one realizes that 
each battery pack weighs 1,000 kilos. 


16597 Electric vehicles are “inevitable” says departmental report. 
Electr. Veh. Batteries; 64: No. 2, 1-3(Jun 1978). 

Electric forms of transport seem inevitable in the long term 
and the move to electric vehicles should be encouraged now, ac- 
cording to a report published in April by the Department of Energy 
in the United Kingdom. It says that, even at present, 70 per cent of 
the fuel ouse of cars and light vans (which consume three-quarters of 
total transport fuel) could be substituted by battery power. The 
report, Energy for Transport--Long Term Possibilities comes from 
the Transport Working Group of the Advisory Council on Energy 
Conservation and examines the problems which could arise in the 
not too distant future when natural hydrocarbon oils become scarce 
and expensive. It describes this as the “post oil period”, beginning, 
perhaps, in the late 1980s. It also considers the rather more distant 

roblems of when world fossil fuels begin to run out (the "post fossil 
uel era”) towards the middle of the next century. It is argued that 
much more research is needed now and identifies the most urgent 
priorities. 
16598 Road vehicle: today and tomorrow. Electr. Veh. Batteries; 
64: No. 2, 24-25(Jun 1978). 

The Electric Vehicle Seminar, held in Manchester on 18th 
May during the Materials Handling and Factory Equipment Exhibi- 
tion, was marked by a particularly interesting paper presented by 
C.R. Barker, of Smiths Electric Vehicles, Gateshead. The author 
began by pointing to the growth of electric vehicle usage in the UK, 
from some 6,000 vehicles during World War II to 45,000 units in the 
1960s. In services involving short routes with multiple stops, despite 
the low rate of production and the consequent high overheads--and 
that the initial purchase had to include the power source amounting 
in some cases to 40% of the total--the long-life of electrics coupled 
with lowered running and maintenance costs showed a cost compari- 
son index, taking the electric as the base at 100, of 169 for the 
comparable diesel vehicle and 183 for the petrol. The author re- 
viewed the principal components of the average modern electric 
vehicle: chassis, body, dc traction motors, and controller develop- 
ments. The author’s company has been field testing a device which, 
being basically a centrifugal device in which the transmitted torque 
can be adjusted by a flow charge of steel shot, there is no longer a 
direct mechanical connection between the motor and the final drive 
to the wheels--the “slip” in the unit allowing the motor to run up 
speed whilst only the set level of torque is transmitted to the wheels. 
At no time is the transmission at risk mechanically. Protection is 
complete and even covers the common abuse of changing motor 
— whilst moving. It also provides an emergency dynamic 

rake. 


HYBRID SYSTEMS 


16599 (PB—278118) Hybrid vehicle technology constraints and 
application assessment study. Volume I. Summary. Final report April 
1975 - June 1976. Lapedes, D.E.; Hinton, M.G.; Forrest, L.; Kohlen- 
berger, J.; Ryan, T. (Aerospace Corp., El Segundo, CA (USA). 
Environment and Energy Conservation Div.). Nov 1977. 117p. 
NTIS PC A06/MF A011. 

The four-volume report presents analyses and assessments of 
both heat engine/battery- and heat engine/flywheel-powered hybrid 
vehicles to determine if they could contribute to near-term (1980- 
1990) reductions in transportation energy consumption under several 
sets of operational conditions: urban driving, highway driving, and 
stop-start, low-speed delivery service conditions. In addition, the 
impact of such hybrid vehicle use on vehicle-related exhaust emis- 
sions is determined, and the ability to accommodate a different 
energy resource base in the longer term is evaluated, i.e., by permit- 
ting a portion of the recharge energy for the on-board energy 
storage device (battery or flywheel) to be provided by wall-plug 
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electric power from the utility industry instead of from the on-board 
heat engine. Alternative paths for power transmission from the heat 
engine to the vehicle drive wheels are considered along with the 
potential of regenerative braking to reduce vehicle energy consump- 
tion. This first of four volumes constitutes a summary of the more 
significant results of the study. 


16600 (PB—278119) Hybrid vehicle technology constraints and 
application assessment study. Volume II. Sections 1 through 4. Final 
report April 1975—June 1976. Lapedes, D.E.; Hinton, M.G.; Forrest, 
L.; Kohlenberger, J.; Ryan, T. (Aerospace Corp., El Segundo, CA 
(USA). Environment and Energy Conservation Div.). Nov 1977. 
225p. NTIS PC A10/MF AOl1. 

The four-volume report presents analyses and assessments of 
both heat engine/battery- and heat engine/flywheel-powered hybrid 
vehicles to determine if they could contribute to near-term (1980- 
1990) reductions in transportation energy consumption under several 
sets of operational conditions: urban driving, highway driving, and 
stop-start, low-speed delivery service conditions. This second of four 
volumes contains the first four sections of the full report. It intro- 
duces the methods used in the study and the data base employed in 
simulation modeling of each vehicle powertrain. It also includes a 
technology review of powertrain components and various hybrid 
systems developed in recent years. 


16601 (PB—278120) Hybrid vehicle technology constraints and 
application assessment study. Volume III. Sections 5 through 9. Final 
report April 1975—June 1976. Lapedes, D.E.; Hinton, M.G.; Forrest, 
L.; Dohlenberger, J.; Ryan, T. (Aerospace Corp., El Segundo, CA 
(USA). Environment and Energy Conservation Div.). Nov 1977. 
188p. NTIS PC A09/MF AOl1. 

The four-volume report presents analyses and assessments of 
both heat engine/battery- and heat engine/flywheel-powered hybrid 
vehicles to determine if they could contribute to near-term (1980- 
1990) reductions in transportation energy consumption under several 
sets of operational conditions: urban driving, highway driving, and 
stop-start, low-speed delivery service conditions. This third of four 
volumes contains five sections. Sections 5 and 6 discuss the vehicle 
powertrain characteristics and the characteristics of the stationary 
generating plants. Section 7 describes physical and performance 
characteristics imposed on the hybrid vehicle. Section 8 describes 

computer programs developed for the analysis and Section 9 dis- 
cusses results of the powertrain component sizing analysis. 


16602 (PB—278121) Hybrid vehicle technology constraints and 
application assessment study. Volume IV. Sections 10, 11, and appen- 
dix. Final report April 1975—June 1976. Lapedes, D.E.; Hinton, 
M.G.; Forrest, L.; Kohlenberger, J.; Ryan, T. (Aerospace Corp., El 
Segundo, CA (USA). Environment and Energy Conservation Div.). 
Nov 1977. 212p. NTIS PC A10/MF AOI1. 

The four-volume report presents analyses and assessments of 
both heat engine/battery- and heat engine/flywheel-powered hybrid 
vehicles to determine if they could contribute to near-term (1980- 
1990) reductions in transportation energy consumption under several 
sets of operational conditions: urban driving, highway driving, and 
stop-start, low-speed delivery service conditions. This last of four 
volumes is concerned with the hybrid vehicle's energy consumption 
and exhaust emissions. Section 10 discusses factors such as vehicle 
weight, peak cruise speed, and regenerative braking. Section 11 
details technological constraints to introduction of the hybrid vehi- 
cle and identifies applications that could benefit most from its energy 
conservation potential. 


VEHICLE DESIGN FACTORS 


ENGINE-TRANSMISSION MATCHING 


16603 Hydraulic energy storage multi-speed transmission. 
nage V.E. US Patent 4,098,083. 4 Jul 1978. Filed date 20 Apr 
1977. 6p 

A hydraulic multi-speed, multi-torque transmission system for 
storing and converting energy resulting from braking of the vehicle 
is described. The transmission utilizes multiple fixed displacement 
hydraulic pump motors coupled to the vehicle wheels and a fixed 
displacement pump driven by the engine. 


EMISSION CONTROL 


16604 (PB—279037) Hydrogen cyanide emissions from a three- 
way catalyst prototype. Final report. Holt, E.L.; Keirns, M.H. (Exxon 
Research and Engineering Co., Linden, NJ (USA). Products Re- 
search Div.). Nov 1977. Contract EPA-68-03-2485. 69p. NTIS PC 
A04/MF AOl. 

Four catalysts, nominally identical except for Pt/Rh ratio, 
were tested for emissions of regulated pollutants and for HCN, NHs, 
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SO,(-2) and HS. Fuel economy was also measured. The tests were 
conducted over the FTP, CFDS, and 64 and 80 kph cruise modes, 
using three simulated malfunction modes: O2 sensor disconnected- 
idle adjustment correct; O2 sensor disconnected-idle adjustment 
enriched; 13% misfire. The catalysts were prepared by Engelhard 
Industries under conditions similar to those used in making commer- 
cial three-way catalysts. A prototype Volvo TWC vehicle was the 
test car. The four catalysts contained respectively: Rh only, 17% 
Rh-Pt; 5% Rh-Pt; Pt only. Tests were also run with no catalyst 
under the malfunction modes and with each catalyst under normal 
engine conditions. Of the fifteen possible test combinations (four 
catalysts and no catalyst x 3 malfunction modes), twelve were 
chosen to be run, with four replicates, giving sixteen runs total. No 
HCN was detected at the tailpipe under normal operating conditions 
over the FTP. However, under the malfunction modes, HCN emis- 
sions were generally found. During the FTP and CFDS cycles all of 
the catalysts appeared to remove some HCN from the exhaust gas 
under all malfunction modes, but during cruise some catalysts under 
certain malfunctions caused a further increase in tailpipe HCN 
emissions. The maximum level observed was about 40 mg/km. 


16605 (PB—279189) Inspector's guide for vehicle emissions con- 
trol. Hayes, B.D.; Maness, M.T.; Lee, B.D.; Ragazzi, R.A. (Colorado 
State Univ., Fort Collins (USA)). Nov 1977. 124p. NTIS PC A06/ 
MF AOI. 

This book is designed to give the automotive emissions con- 
trol inspector the technical and background knowledge needed to 
perform a satisfactory emissions inspection on an automobile. This is, 
however, limited to taking an exhaust sample and reading the results 
on an emissions analyzer. The background material contained is 
basic general information and should be used only to help the 
inspector to acquire a job entry level of proficiency. These instruc- 
tional materials provide the inspector with technical information on 
emissions control systems and related narratives on the infrared 
analyzer. It should also provide him with the basic information 
needed to understand the concepts of the various emissions control 
system presently on automobiles. 


16606 Oxygen sensor. Akatsuka, T. (to Toyota Jidosha Kogyo 
Kabushiki Kaisha). US Patent 4,116,797. 26 Sep 1978. Priority date 3 
Dec 1976, Japan. 6p. 

An oxygen sensor to be used with internal combustion en- 
gines, in automobiles, etc. is disclosed. The sensor includes a solid 
electrolyte tube with a closed tip, an outer and an inner electrode 
respectively formed on the outside and the inside of the electrolyte 
tube, a housing to hold the tube, electrically conductive means to 
take out the electrical output of the inner metal electrode, a cover 
supported by the housing; an air ge in an end opening of the 
cover; and a multi-layer heat-resistant filter with a low rate of 
thermal expansion in the air passage. 


16607 Emissions performance of lean thermal reactors: effects of 
volume, configuration, and heat loss. Herrin, R.J. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1978). 21p. (CONF- 
780208—49). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The effects of gas mean residence time and residence time 
distribution on the emissions performance of automotive thermal 
reactors were evaluated using a research reactor which provided 
independent control of volume, internal configuration, and heat loss. 
Steady-state tests of this reactor on a lean-mixture, multi-cylinder 
engine revealed that mean residence time significantly influences the 
performance of well-insulated reactors. However, high heat loss 
diminishes the residence time effect in uninsulated reactors. Adjust- 
ing reactor configuration to improve residence time distribution 
increases performance irrespective of heat loss. Overall, insulated ''2- 
pass” reactors are nearly optimum. 


NITROGEN OXIDES 


16608 Exhaust gas recirculation means. Woods, C.A. (to Woods 
ra Inc.). US Patent 4,114,370. 19 Sep 1978. Filed date 6 Jan 
1977. 12p. 

An apparatus for decreasing fuel consumption and noxious 
emissions from an internal combustion engine is described. Exhaust 
gases from the engine exhaust are passed through a static structure 
dual 90° band pipe section to a selective sampler, wherein certain 
species are removed from the exhaust stream and the bulk of the 
gases pass through and exit the exhaust system. The removed species 
are recirculated back to the engine intake system to provide a 
reconstituted charge, and any liquids removed from the recircula- 
tory lines are vaporized and also fed into the intake system. The 
sampler includes a number of pipes having louvers therein cooperat- 
ing with the interior of a pipe section connected to the static 
structure. 
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16609 Exhaust gas recirculating control system. Goto, M.; 
Sasano, M.; Oosawa, K.; Yoshihara, M. (to Toyota Jidosha Kogyo 
Kabushiki Kaisha). US Patent 4,114,576. 19 Sep 1978. Priority date 9 
Jun 1976, Japan. 6p. 

An poate gas recirculating control system for internal com- 
bustion engines is described that includes an engine vacuum operated 
exhaust gas ae valve which allows recirculation of the 
engine exhaust when a high vacuum is applied, an engine vacuum 

rated vacuum control valve which eos air pressure to be 
applied to the exhaust gas recirculation valve when the engine 
vacuum exceeds a predetermined level, and a vacuum transmitting 
valve which delays in time the application of engine vacuum to the 
vacuum control valve. In this way, exhaust gas recirculation occurs 
during a fixed period after acceleration of the vehicle occurs. 


16610 Exhaust gas recirculation control system. Aoyama, S. (to 
Nissan Motor Co., Ltd.). US Patent 4,114,577. 19 Sep 1978. Priority 
date 16 Apr 1976, Japan. 14p. 

An exhaust gas recirculation (EGR) control valve is de- 
scribed. The valve is provided with an extension which is inserted 
into a restriction, formed in the EGR passageway upstream of the 
EGR control valve, to reduce the effective cross sectional area of 
the restriction and therefore the EGR ratio when the pressure in the 
EGR passageway between the restriction and the EGR control 
valve is reduced below a predetermined value due to increases in an 
engine suction vacuum during low load engine operating conditions. 


16611 Process for reducing oxides nitrogen in the exhaust gas 
from internal combustion engines. Meguerian, G.H.; Rakowsky, F.W. 
(to Standard Oil Co.). US Patent 4, Tod, 360. 1 Aug 1978. Filed date 
16 Apr 1975. 12p. 

The process comprises the step of passing the nitrogen oxides 
through a zone maintained at conditions at which the nitrogen 
oxides will be reduced, the zone including a substantially rigid 
catalytic member of a metal support or substrate plated with one or 
more members selected from the group consisting of copper, nickel, 
iron, and chromium and having, at least in part, an oxidized surface 
that catalytically promotes the reduction of the oxides of nitrogen as 
they pass through the zone. 


16612 Some studies on the performance and nitrogen-oxides emis- 
sions using gas blends in SI engines. Sahu, O.P. 
(Government Engineering Coll., Bilaspur, India); Ghosh, B.B. J. 
Inst. Eng. (India), Electr. Eng. Div.; 58: 289-293(May 1978). 

From Annual paper meeting; Calcutta, India (20 Nov 1977). 

Due to the limited resources of conventional fuels, emphasis 
is being on on alternative, non-conventional fuel. A study on the 
effect of different blends of methanol with unleaded gasoline on 
single cylinder Briggs and Stratton engine performance and NO/sub 
x/ emission by varying some operating variables is reported. Experi- 
ments were carried out at three different percentages of blends, with 
two compression ratios at constant 1200 rpm. The concentration of 
NO/sub x/ was measured with the help of Saltzman’s technique. 
With 20% gasoline-methanol blends, about 40% reduction of NO/ 
sub x/ emission was achieved at the expense of slightly higher fuel 
consumption. Higher thermal efficiency was also achieved by the 
addition of methanol at different compression ratios. 





CARBON MONOXIDE 


16613 Transient modelling of the exhaust gas catalytic meg 
to oxidize carbon monoxide in automobile exhaust. Nagalingam, B 
(IIT, Madras, India); Babu, M.K.G.; Murthy, B.S. 7 Inst. Eng. 
(India), Electr. Eng. Div.; 58: 294-301(May 1978). 

From Semi-annual paper meeting; Pune, India (9 Dec 1977). 

A mathematical model has been proposed to study the per- 
formance of a catalytic converter system that oxidizes carbon mon- 
oxide in automobile exhaust. The model is developed for transient 
and steady state conditions. The effects of converter geometry, 
catalyst properties, exhaust inlet conditions and secondary air injec- 
tion on carbon monoxide conversion and warm-up characteristics of 
the converter system are studied. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 15012, 15024, 16387, 16612 


16614 Properties of water-emulsion fuels. Danilov, I.N.; Dani- 
lova, R.A. (Bashkir Sci-Res Inst for Pet Process, USSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl); 13: No. 11-12, 862- 
865(Nov-Dec 1977). 

The growth of automotive, air, and other forms of transport 
has given rise to ever-increasing consumption of liquid fuels and 
— of the environment with exhaust gases. Hence it has 

ome necessary to seek new types of fuels that will produce less 


toxic exhaust gases. The paper is concerned with chemistry and 
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properties of water-emulsion fuels (WEF) which are disperse sys- 
tems. They are produced from two mutually insoluble liquids such as 
fuel and water, surfactants, and additives to give fuel the required 
quality and properties. The addition of water to the working mixture 
of an internal combustion engine produces certain specific effects; it 
is possible to suppress detonation and glow ignition (uncontrolled 
combustion of the working mixture) and reduce the combustion- 
chamber temperature, the toxicity of the exhaust gases, and the fire 
hazard. The main effect from the introduction of water into the fuel 
is an acceleration of the combustion process. The paper presents 
results of an experimental program in which effect of water level 
and process variables on performance of WEF was investigated. It is 
demonstrated that the use of WEFs can improve the operation of 
internal combustion engines, in terms of higher compression ratio 
and supercharge pressure and reduced fuel consumption. The intro- 
duction of water into diesel fuels lowers the cetane number. 


MATERIALS 


REFER ALSO TO CITATION(S) 17650 


16615 (DOE/ER—0013) Materials Sciences programs, fiscal 
year 1978: Office of Basic Energy Services. (Department of Energy, 
Washington, DC (USA). Office of Energy Research). Sep 1978. 
151p. Dep. NTIS, PC A08/MF AO1. 

A compilation and index are provided of the the DOE 
Materials Sciences Division programs. This compilation is intended 
for use by administrators, managers, and scientists to help coordinate 
research and as an aid in selecting new programs. The report is 
divided into Sections A and B, listing all the projects, Section C, a 
summary of funding levels, and Section D, an index. 


16616 Preparation and purity measurement of extremely pure 
helium gas. Yates, J.T. Jr; Zinck, J.J.; Weinberg, W.H. (Division of 
Chemistry and Chemical Engineering, California Institute of Tech- 
nology, Pasadena, California 91125). Rev. Sci. Instrum.; 50: No 
132-133(Jan 1979). 

A procedure is described for the production, storage, and 
handling of very pure helium gas and for the measurement of its 
purity in the part per 10"! range. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 16821 


16617 (RISO—377) Metallurgy department progress report for 
the period 1 January to 31 December 1977. (Risoe National Lab., 
Roskilde (Denmark)). Mar 1978. 47p. Dep. NTIS (US Sales Only), 
PC A04/MF AOl1. 

The activities of the Metallurgy Department at Risoe during 
1977 are described. The work is presented in four chapters: General 
Materials Research, Technology and Materials Development, Fuel 
elements, and Non-Destructive Testing. Furthermore, a survey is 
given of the department's participation in international collaboration 
and of its activities within education and training. A list (with 
ee of publications and lectures by the staff during 1977 is 
included. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 15814, 16164, 16329, 16649, 
16673, 16686, 16729, 16778 


16618 (AD-A—053359) Feasibility of investment casting pre- 
forms for phalanx penetrators. Report for June—November 1977. 
Tenerini, E.J. (Nuclear Materials, Inc., Concord, MA (USA)). Nov 
1977. Contract N60921-77-C-0097. 24p. NTIS PC A02/MF AOl. 

The objective of this program was to demonstrate, in a 
preliminary fashion, that depleted uranium 2 w/o molybdenum alloy 
Phalanx penetrators can be produced by the investment casting 
process and to provide cast penetrators for ballistic evaluation. 
Results of the work have shown that sound penetrators, free of 
internal voids, can be produced by investment casting. As-cast 
penetrators and penetrators heat treated to the specification hardness 
(28-32 Rc) have ductility equal to, or superior to, that of wrought 
penetrators. Under the melting and casting conditions used in this 
work, an increase in carbon content beyond specification limits 
occurred in sequential melts using approximately 50 w/o recycle 
material. It is believed that this problem can be solved by adjusting 
melting conditions. 
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16619 (N—78-17190) Elevated-temperature flow strength, creep 
resistance and diffusion welding characteristics of Ti-6Al-2Nb-1Ta- 
0.8Mo. Whittenberger, J.D.; Moore, T.J. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Research 
Center). Dec 1977. 3lp. (NASA-TM—73854; E—9441). NTIS PC 
A03/MF AOl1. 

A study of the flow strength, creep resistance and diffusion 
welding characteristics of the titanium alloy Ti-6Al-2Nb-1Ta-0.8Mo 
was conducted. Two mill-processed forms of this alloy were exam- 
ined. The forged material was essentially processed above the beta 
transus, while the rolled form was subjected to considerable work 
below the beta transus. Between 1150 and 1250 K, the forged 
material was stronger and more creep resistant than the rolled alloy. 
Both forms exhibit superplastic characteristics in this temperature 
range. Strain measurements during diffusion welding experiments at 
1200 K reveal that weld interfaces have no measurable effect on the 
overall creep deformation. Significant deformation appears to be 
necessary to produce a quality diffusion weld between superplastic 
materials. A ‘soft’ interlayer inserted between faying surfaces would 
seemingly allow manufacture of quality diffusion welds with little 
overall deformation. 


16620 (N—78-19392) Niobi ium superconducting tapes 
for high-field magnet applications. Final report, 19 apr. 1976 - 19 nov. 
1977. Braginski, A.I.; Roland, G.W.; Daniel, M.R.; Woolam, J.A. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Research and 
Development Center). Nov 1977. Contract NAS3-20233. 116p. 
(NASA-CR—135364). NTIS PC A06/MF AOl1. 

A process of fabricating superconducting Nb*Ge tapes by 
chemical vapor deposition (CVD) has been developed, and tapes up 
to 10 meters lone have been fabricated. The typical properties 
achieved were as follows: critical temperature T sub c = 20 K, 
upper critical field H sub c2 = 29 tesla at 4.2 K, and J subc = 3 to4 
x 10 Am-» at 4.2 K, 18 tesla. The relative depression of T sub c and 
H sub c2 compared with the best thin-film samples sputtered on 
sapphire was due to the presence of Nb®°Ge* second-phase particles 
used as flux pinning centers and to strains induced by thermal 
mixmatch with Hastelloy B tape substrates. A peculiar field depen- 
dence of flux pinning force that was observed in both CVD and 
sputtered Nb*Ge indicated a premature pin-breaking mechanism or a 
phase inhomogeneity. Directions of further optimization work were 
defined. 





16621 Electrodeposition of alloys. IV. Electrodeposition and x- 
ray structure of indium—thallium alloys from aqueous sulphate solu- 
tions. Sadana, Y.N. (Laurentian Univ., Sudbury, Ont.). Surf Tech- 
nol.; 6: No. 5, 369-378(Apr 1978). 

Indium—thallium alloys containing up to 84.1% indium were 
deposited from aqueous sulphate solutions. In these solutions thal- 
lium was nobler than indium and was preferentially deposited under 
the conditions employed. Thallium-rich deposits were powdery with 
poor adhesion and tarnished readily on exposure to air. Indium-rich 
deposits resembled indium in appearance. The indium content of the 
deposit increased with increase in current density but decreased with 
increase in temperature. X-ray studies of the alloy deposits indicated 
the presence of the same phases as those reported in cast alloys, but 
the limits of the regions containing mixed phases (face-centered 
tetragonal indium and face-centered cubic intermediate; face-cen- 
tered cubic intermediate and 8-T1;8-T1 and a-Tl) were considerably 
extended in electrodeposited alloys, thus narrowing the regions of 
existence of the pure phases. 


16622 Effect of nickel additions on sintering molybdenum. Lej- 
brandt, M.M.; Rutkowski, W. (Research Center TEKOMA, 
Warsaw, Poland). Int. J. Powder Metall. Powder Technol.; 14: No. 1, 
17-18, 20-22, 24-28, 30(Jan 1978). 

The effects of particle size of molybdenum and nickel pow- 
ders as well as the sintering temperature on molybdenum densifica- 
tion were studied. The behavior of nickel on the molybdenum matrix 
during sintering was observed. It was found that the activating effect 
of nickel on molybdenum sintering is mainly due to the surface 
diffusion of nickel along the grain boundaries of molybdenum, which 
begins at about 1200°C. Coarse molybdenum powder particles usual- 
ly do not sinter well within the temperature range up to 1900°C. 
Even the use of nickel only slightly increases the densification rate of 
molybdenum. 


16623 Boron and refractory borides. Matkovich, V.I. (ed.). New 
York, NY; Springer-Verlag (1977). 666p. $82.80. 

A review of boron and refractory borides is presented. The 
review is divided into theoretical considerations, preparation and 
properties, and special applications which include protective armor, 
nuclear applications, coating, and reinforcing materials. (FS) 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 16621, 16623, 16640, 16641, 
16642, 16644, 16685, 16693 
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16624 (SAND—78-0818C) Hydrogen-related defects in silicon. 
Picraux, S.T.; Vook, F.L.; Stein, H.J. (Sandia Labs., Albuquerque, 
NM (USA)). 1978. Contract EY-76-C-04-0789. 32p. (CONF- 
780954—1). Dep. NTIS, PC A03/MF AO1. 

From Conference on defects and radiation effects in semicon- 
ductors; Nice, France (11 Sep 1978). 

The current understanding of hydrogen-related defects in 
crystalline silicon is reviewed. Recent channeling and infrared mea- 
surements have given improved understanding of the configurational 
structure of the hydrogen while other measurements give relatively 
less information on the electronic structure. The relationship of the 
behavior of hydrogen in single crystal silicon to recent knowledge 
gained in amorphous silicon is also discussed. 


16625 Diffusion and trapping of positive muons in Al:Cu alloys 
and in deformed Al. Kossler, W.J.; Fiory, A.T.; Lankford, W.F.; 
Lindemuth, J.; Lynn, K.G.; Mahajan, S.; Minnich, R.P.; Petzinger, 
K.G.; Stronach, C.E. (College of William and Mary, Williamsburg, 
Viriginia 23186). Phys. Rev. Lett.; 41: No. 22, 1558-1561(27 Nov 
1978). 

Depolarization of .* particles implanted into quenched alloys 
of 0.042, 0.13, and 0.42 at.% Cu in Al shows peaks in the tempera- 
ture dependence which are attributed to trapping of the muons by 
various metastable Cu impurity complexes, and provides evidence 
that positive muons can be used to study impurity correlations in 
metals. 


16626 Normal photoelectron diffraction of the Se 3d level in Se 
overlayers on Ni(100). Kevan, S.D.; Rosenblatt, D.H.; Denley, D.; 
Lu, B.; Shirley, D.A. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory, University of California, Berkeley, 
California 94720). Phys. Rev. Lett; 41: No. 22, 1565-1568(27 Nov 
1978). 

Modulations of up to a factor of 2 were observed in the Se 3d 
photoelectron intensity normal to the surface, for selenium over- 
layers on Ni(100), as the photon energy was varied from 90 to 240 
eV. Excellent agreement of peak energies with predictions by Tong 
and Li was obtained for both the c (2 ‘mdagger 2) and p (2 x 2) 
structures, using the hollow-site geometry. Normal photoelectron 
diffraction appears to have promise as a surface structural method. 


16627 Extrinsic peak in the susceptibility of incipient ferroelec- 
tric KTaOs:Li. Hoechli, U.T.; Weibel, H.E.; Boatner, L.A. (IBM 
Zurich Research Laboratory, 8803 Rueschlikon, Switzerland). Phys. 
Rey. Lett.; 41: No. 20, 1410-1413(13 Nov 1978). 

Dielectric-constant measurements on KTaQs:Li as a function 
of Li concentration, temperature, and frequency reveal the presence 
of a peak in the susceptibility near the paraelectric anomaly at 0 K. 
This effect is attributed to Li impurities which are “frozen” in an off- 
center position at the potassium site. For samples with a Li concen- 
tration of less than 24%, continuity of the elastic compliance ensures 
that a lattice polarization does not occur as for a true ferroelectric. 
Our results support the mean-field approach to the dynamics of 
impurities in ferroelectric hosts. 


16628 Precipitation of y-zirconium hydride in zirconium, Car- 
penter, G.J.C. (Chalk River Nuclear Lab., Ont.). Acta Metall.; 26: 
No. 8, 1225-1235(Aug 1978). 

A mechanism for the precipitation of y-zirconium hydride in 
zirconium is presented which does not require the diffusion of 
zirconium. The transformation is completed by shears caused by 1/3 
(10 anti 10) Shockley partial dislocations on alternate zirconium 
basal planes, either by homogeneous nucleation or at lattice imper- 
fections. Homogeneous nucleation is considered least likely in view 
of the large nucleation barrier involved. Hydrides may form at 
dislocations by the generation of partials by means of either a pole or 
ratchet mechanism. The former requires dislocations with a compo- 
nent of Burgers vector along the c-axis, but contrast experiments 
show that these are not normally observed in annealed zirconium. It 
is therefore most likely that intragranular hydrides form at the 
regular 1/3 (11 anti 20) dislocations, possibly by means of a ratchet 
mechanism. Contrast experiments in the electron microscope show 
that the precipitates have a shear character consistent with the 
mechanism suggested. The possibility that the shear dislocations 
associated with the hydrides are emissary dislocations is considered 
and a model suggested in which this function is satisfied together 
with the partial relief of misfit stresses. The large shear strains 
associated with the precipitation mechanism may play an important 
role in the preferential orientation of hydrides under stress. 


16629 Grain boundary sliding in beta phase zircaloy-2. Burton, 
B. (Berkeley Nuclear Lab., Eng.). Acta Metall; 26: No. 8, 1237- 
1241(Aug 1978). 

Grain boundary sliding in zircaloy-2 was investigated in tor- 
sion using bamboo-structured wire coiled into helical springs. The 
rate of sliding is shown to vary with stress raised to a power slightly 
greater than unity with an activation energy close to that for lattice 
diffusion. Results are interpreted in terms of sliding controlled by 
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diffusion between undulations in the boundary geo: . The geom- 


metry 
etry required to satisfy the observed rates of sliding is estimated. 


16630 Impurity segregation at well-defined interfaces: sulphur at 
(111)Cu/(110)Mo and (111)Ag/(110)Mo interfaces. Moison, J.M.; Do- 
mange, J.L.; Oudar, J. (Laboratoire de Physi imie des Surfaces, 
Paris, France). Acta Metall.; 26: No. 8, 1251-1255(Aug 1978). 

Ag/Mo and Cu/Mo interfaces are created by evaporating a 
silver (or copper) thin film onto a (110) molybdenum single crystal. 
Growth takes place according to epitaxial relations and the interface 
is expected to be as coherent and clean as possible. Both samples are 
stable at all temperatures, in vacuum or in He, even under fast 
quenching or very long annealing. Under exposition to H2S/Hz 
mixtures, sulfur adsorbs on silver (or copper), diffuses through the 
thin film, and segregates at the interface. The segregated quantity, as 
measured by radiotracer techniques through the thin film, is found to 
be about one sulfur monolayer (7 x 10'* at/cm?) in both cases at low 
sulfur chemical potential. Such quantities, and the very accuracy of 
the results, indicate that segregated atoms are located precisely at 
the interface and even organized as a true monolayer, bound to 
silver (or copper) and molybdenum on its both sides. The presence 
of sulfur at Cu/Mo interfaces then induces a decomposition of the 
film into small crystallites which wet only partially the molybdenum 
substrate. Under classical assumptions, contact angle measurements 
lead to values of the shift of the interfacial energy caused by the 
segregated sulfur layer. 


16631 Atomic structure of grain boundaries. Syutkin, N.N.; Fe- 
dorova, E.G.; Vyatkin, N.N. (Institute of Metal Physics, Ural Scien- 
tific Center of the Academy of Sciences of the USSR, Sverdlovsk). 
Sov. Phys. - Solid State (Engl. Transl.); 20: No. 7, 1134-1136(Jul 1978). 
A field-ion microscopic study was made of the atomic struc- 
ture of grain boundaries in a tungsten—thorium alloy (1% Th) and 
in molybdenum of technical purity grade. A study was made of the 
eometric structure of the boundaries with misorientation angles of 
8 and 34° It was found that the boundary structure was complex. 
Dislocations with b=a/2 [111] in the (101) plane were found in the 
alloy and the projection of these dislocations along the [115] direc- 
tion was a/6 [1 15] 


16632 Influence of temperature and the role of chromium on the 
kinetics of sulfidation of 310 stainless steel. Bhogeswara Rao, D.; 
Nelson, H.G. (NASA-Ames Research Center, Moffett Field, CA). 
Oxid. Met.; 12: No. 2, 111-138(Apr 1978). 

The sulfidation of 310 stainless steel was studied over the 
temperature range from 910 to 1285°K. By adjusting the ratio of 
hydrogen to hydrogen sulfide, variations in sulfur potential were 
obtained. The effect of temperature on sulfidation was determined at 
three different sulfur potentials: 39 N m~2, 1.4 x 10°? N m~2 and 1.5 
x 10° N m~?. All sulfide scales contained one or two surface layers 
in addition to a subscale. At a given temperature and sulfur potential 
the weight gain obeyed the parabolic rate law after an initial 
transition period. When the log of the bolic rate constant is 

lotted as a function of the reciprocal of the absolute temperature, a 

in the curves is observed at around 1145°K for p/sub s:/ S 
10-? N m~*. The temperature at which the break occurred was 
termed a transition temperature. Below the transition temperature 
the activation energy was found to be approximately 125 kJ mole~’. 
Above the transition temperature the rate of sulfidation was inde- 

t of temperature but dependent on the Fe : Cr ratio in the 
iron—chromium—sulfide layer of OL-I. Below the transition tem- 
perature the diffusion of Fe and Ni through OL-I contributes to the 
scale formation, whereas above the transition temperature the diffu- 
sion of chromium through OL-I controls the scale formation. 


16633 Three coordination in metal complexes. Eller, P.G. (Los 
Alamos Scientific Lab., NM); Bradley, D.C.; Hursthouse, M.B.; 
Meek, D.W. Coord. Chem. Rev.; 24: No. 1, 1-95(Oct 1977). 

Recent developments in the chemistry of three-coordinate 
compounds covering a wide range of elements, valence states, and 
ligand types, are reviewed. The discussion is divided under the 
a of “soft ligands” and “hard ligands.” The determining 
factor favoring three coordinate complexes containing “soft ligands” 
is electronic in nature. The group is dominated by the d’’ metal 
species:nickel(0), palladium(0), platinum(0), copper(I), silver(I), 
gold(I), and mercury(II), in conjunction with a wide range of ligands 
such as sulfur- or phosphorous-donors, halides, pseudo-halides, 
carbon monoxide, dinitrogen, olefins, etc. Three coordination com- 
plexes with “hard ligands” are found for all of the 3d-transition 
elements, covering oxidation states (I), (II), and (IID); all d-electron 
configurations except d‘ and d®. Examples for these last two configu- 
rations, as well as for 4d and 5d transition metals and the actinides 
should be predictable. Steric hindrance plays a role in limiting the 
coordination number to 3 for elements forming complexes with 
“hard ligands.”. A detailed discussion of the spectroscopic and 
structural aspects of the 3-coordinate transition metals shows that 
substantial ligand field stabilization may be present. 37 figures; 15 
tables; 306 references. 
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16634 Spectrum of binding energies approach to grain boundary 
segregation. White, C.L.; Coghlan, W.A. (Oak Ridge National Lab., 
TN). Metall. Trans., A; 8A: No. 9, 1403-1412(Sep 1977). 
Experimental data on the temperature dependence of solute 
segregation to grain boundaries in polycrystalline metals do not 
appear to be adequately explained by a single binding energy be- 
tween solute atoms and grain boundary sites. The extent of segrega- 
tion in a given alloy appears to decrease more slowly with increasing 
temperature than is consistent with a theory based on such a single 
binding energy. This behavior can be explained however, if a spec- 
trum of binding energies is assumed to exist. Such a binding energy 
spectrum presumably results from the site-to-site variation in the 
solute environment at the grain boundary. The elastic interaction 
between solute atoms and tilt boundaries is considered in order to 
estimate the spectrum of binding energies for such boundaries. The 
extent of solute segregation to these boundaries is then calculated for 
several sets of parameters that determine the nature of the solute and 
the grain boundary. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 16035, 16048, 16098, 16108, 
16128, 16154, 16155, 16156, 16165, 16166, 16219, 16619, 16623, 
16693, 16694, 16695 


16635 (CONF-771140—4) Effect of small additions of niobium 

on the welding behavior of an austenitic stainless steel. Moorhead, 

A.J.; Sikka, V.K.; Reed, R.W. (Oak Ridge National Lab., TN 

i. 1977. Contract W-7405-ENG-26. 21p. Dep. NTIS, PC A02/ 
AOl. 

From ASTM symposium on the influence of carbon, nitro- 
gen, and residual element chemistry on the behavior of austenitic 
7 steels used in construction; Atlanta, GA, USA (14 Nov 
1977). 

To systematically study the effect of niobium on the behavior 
of Type 304 stainless steel, a low-niobium commercial heat was 
remelted with varying niobium additions - up to 1000 ppM. A 
standardized weldability test, the Spot Varestraint, was used to 
compare the propensity of various heats for hot cracking. The fusion 
and heat-affected zone cracking behavior of the experimental heats 
was similar to that of a heat of commercial Type 304, and much 
superior to that of a commercial heat of Type 347 stainless steel. The 
superior resistance to fusion zone cracking was attributed to the 
presence of a small amount of delta ferrite in the microstructure of 
the weld nugget in the experimental materials. The outstanding heat- 
affected zone cracking behavior was at least partly attributable to 
backfilling of grain boundary separations in the experimental heats, 
as well as in the commercial Type 304. 


16636 (N—78-20512) Friction and wear of selected metals and 
alloys in sliding contact with AISI 440 C stainless steel in liquid 
methane and in liquid natural gas. Wisander, D.W. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). Feb 1978. 18p. (NASA-TP—1150; E—9195). 
NTIS PC A02/MF AO1. 

Aluminum, titanium, beryllium, nickel, iron, copper, and sev- 
eral copper alloys were run in sliding contact with AISI 440C in 
liquid methane and natural gas. All of the metals run except copper 
and the copper alloys of tin and tin-lead showed severely galled 
wear scars. Friction coefficients varied from 0.2 to 1.0, the lowest 
being for copper, copper-17 wt. % tin, and copper-8 wt. % tin-22 
wt. % lead. The wear rate for copper was two orders of magnitude 
lower than that of the other metals run. An additional order of 
magnitude of wear reduction was achieved by the addition of tin 
and/or lead to copper. 


16637 Accounting for resistive hysteresis in calibrating Manganin 
stress gauges undergoing dynamic loading. Steinberg, D.J.; Banner, 
D.L. (Lawrence Livermore Laboratory, University of California, 
7 ae California 94550). J. Appl. Phys.; 50: No. 1, 235-238(Jan 


A technique is described for calibrating the effect of resistive 
hysteresis on the dynamic piezoresistive coefficient in Manganin 
stress gauges. 


16638 Internal-friction measurements of dislocation inertial ef- 
fects in dilute alloys of lead. Isaac, R.D.; Schwarz, R.B.; Granato, 
A.V. (Department of Physics and Materials Research Laboratory, 
University of Illinois, Urbana, Illinois 61801). Phys. Rev., B; 18: No. 
8, 4143-4150(15 Oct 1978). 

The temperature dependence of the yield stress of pure lead 
and lead containing 3000 ppm of tin was measured using amplitude- 
dependent internal-friction measurements. The results are used to 
distinguish between models for the effect. It is shown that the 
temperature dependence of the stress drop is not consistent with 
existing rate theories, but is as expected from the inertial model. 
However, the low-temperature dependence of the yield stress is 
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characteristic of a thermally-activated rate process and indicates that 
a mechanism combining thermal activation and inertial effects is 
required. It is concluded that the effect is initiated by the thermal 
overcoming of obstacles by dislocations, followed by inertial over- 
coming of subsequent obstacles. 


16639 Fatigue behavior of 5000 series aluminum alloy weldments 
in marine environment. Sanders, W.W. Jr.; McDowell, K.A. (lowa 
State Univ., Ames). Weld. Res. Counc. Bull; No. 242, 1-14(Oct 
1978). 

The fatigue behavior of 5000 series aluminum alloy weld- 
ments submerged in seawater. Tests were conducted on plain plate, 
transverse butt-welded and longitudinal butt-welded specimens of 
5086-H116, 5456-H116, and 5456-H117 aluminum alloys. The speci- 
mens were full thickness plates (3/4 in. and 1 in. thick) axially 
fatigued under a zero-to-tension stress cycle. Sixty fatigue tests were 
conducted including thirty-nine tests on specimens in marine envi- 
ronment with the remainder in air environment. Results are present- 
ed in both tabular and graphical form. The significant reduction in 
fatigue life for both plain plate and weldments at all stress levels as a 
result of submergence in seawater is shown. Results are further 
differentiated on the basis of alloy type and weld orientation. Supple- 
mental tests were conducted including fatigue tests of six plain plate 
specimens of ABS Class C steel. Studies also included the measure- 
ment of weld angles at the point of crack initiation in welded 
specimens, finite element analysis of a typical butt-welded shape, 
distribution of residual stresses and weld quality evaluation. 


16640 Diffusional creep and diffusionally accommodated grain 
rearrangement. Spingarn, J.R.; Nix, W.D. (Stanford Univ., CA). Acta 
Metall.; 26: No. 9, 1389-1398(Sep 1978). 

An analysis was made of the normal tractions acting on grain 
boundaries in a solid with a perfectly regular hexagonal grain 
structure deforming via diffusional creep. Restrictions are placed on 
the allowable diffusion paths solely by requiring that the normal 
stresses on opposite sides of a grain boundary be identical. It is 
shown that a model for grain switching recently proposed by Ashby 
and Verrall is inconsistent with this requirement. The problem of 
grain boundary diffusional flow is solved by treating grains as 
elastically rigid, and the solution, which agrees with earlier results in 
the limit of small strains, provides an explicit description of the 
equilibrium boundary traction distribution during steady state flow. 
This solution suggests that grain neighbor switching can occur in 
single phase materials only when grain boundary migration occurs. 
In two phase materials it is expected that diffusional creep will give 
rise to a grain switching process in which a grain of one phase 
wedges between and separates two grains of the other phase. 


16641 Influence of crystallographic orientation on the fracture 
toughness of strongly textured Ti—6Al—4V. Bowen, A.W. (Royal 
Aircraft Establishment, Farnborough, Hants, Eng.). Acta Metall.; 26: 
No. 9, 1423-1433(Sep 1978). 

Fracture toughness values for six test piece orientations in a 
strongly textured 57-mm thick rolled and annealed Ti--6Al--4V bar 
have been related to their crystallographic orientations. The K/sub 
Ic/ values, ranging from 46.3 to 93.3 MPa/m, could be divided into 
two groups. High values (74.7 to 93.3 MPa/m) were obtained when 
a crystallographic deformation mode ({1010] <1120> or [1122] 
<1123> slip) was parallel to the planes of maximum shear stress for 
plane strain conditions, and the significant fractographic feature for 
this group was a clearly defined stretch zone. In the second group, 
where crystallographic deformation modes were not aligned with 
the planes of maximum shear stress, much lower K/sub Ic/ values 
were recorded (46.3 to 50.7 MPa/m). In this case there was no 
stretch zone and, in addition, some test pieces appeared, in effect, to 
have delaminated in the immediate vicinity of the crack tip. Similar 
trends were also indicated by the results of Charpy impact tests. The 
influence of in-plane elastic anisotropy on fracture toughness is 
discussed, and the importance of test piece geometry highlighted. 
From the results it could be inferred that high toughness in anisotro- 
pic materials is possible only in certain orientations; stretch zone 
formation and fatigue striation formation are by the same mechanical 
process; and there will be significantly different critical crack sizes in 
textured titanium alloy components. 


16642 Effect of phosphorus segregation to grain boundaries in Ir 
+ 0.3 wt % W alloys on high temperature ductility. White, C.L.; Liu, 
C.T. (Oak Ridge National Lab., TN). Scr. Metall; 12: No. 8, 727- 
733(Aug 1978). 

Iridium and Ir + 0.3 wt % W alloys have failed intergranu- 
larly in a number of previous studies. Investigators suggested that 
the intergranular failure mode was the result of impurity segregation 
to grain boundaries, oxygen being one of the impurities most often 
mentioned. Direct evidence was not presented of impurity segrega- 
tion to grain boundaries. Recent investigations using Auger electron 
spectroscopy (AES) have shown that iridium and Ir + 0.3 wt % W 
may fail intergranularly without any impurity segregation to the 
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= boundaries. Results are reported of comparisons between heat 
P-4-7 and other doped and undoped Ir + 0.3 wt % W alloys. 


16643 Surface oxides softening in tungsten and molybdenum 
single crystals. Talia, J.E.; Fernandez, L.; Gibala, R. (Case Western 
Reserve Univ., Cleveland, Ohio). Scr. Metall; 12: No. 8, 737- 
740(Aug 1978). 

Athermal-to-thermal transition defines the temperature range 
over which surface film softening occurs in bcc metals. 
and molybdenum should exhibit substantial softening at tem) 
in the vicinity of room temperature. For tungsten deformed at strain 
rates of the order 10~* s~! the transition temperature is above 600°K 
(16); for molybdenum the corresponding temperature is approxi- 
mately 450°K (17). Mechanical testing of these metals, coated and 
uncoated, at room temperature Pre disclose if so! exists in 
these metals. Experiments on oxide-coated single crystals of tungsten 
and molybdenum were performed to test this idea. Surface film 
softening occurs for Mo and the effect is of the same order of 
magnitude (100 MN/m? out of 300 to 400 MN/m?) as in W. 


16644 Caustic cracking of steam generator tube materials. Path- 
ania, R.S. (Atomic Energy of Canada, Ltd., Chalk River, Ont.). 
Corrosion; 34: No. 5, 149-156(May 1978). 

The stress corrosion susceptibility of three materials (Inconel 
600, Sanicro 30, and Monel 400) was evaluated in concentrated 
caustic solutions at 300°C. The effect of material composition, heat 
treatment, applied stress, and caustic concentration on tube integrity 
was studied. Applied stress was found to have the greatest effect on 
cracking susceptibility. 


16645 Constant strain rate studies on shot peened 34 
stainless steel in high temperature aqueous environments. Povich, M.J. 
(General Electric Corporate Research and Development, Schenec- 
tady, NY). Corrosion; 34: No. 5, 162-169(May 1978). 

From Corrosion/77 conference; San Francisco, CA, USA 
(Mar 1977). 

Stress corrosion cracking (SCC) of stainless steel has signifi- 
cantly impacted the boiling water reactor industry during the past 
few years. Two key elements of the SCC phenomenon are known to 
be related to localized strain and the degree of sensitization. Results 
are described of constant strain rate tests on shot peened Type 304 
stainless steel in air saturated high purity water at 289°C. The 
constant strain rate results are correlated with the degree of sensiti- 
zation, cold work, and electrochemical measurements. 


16646 Cryogenic tensile, fatigue, and fracture parameters for 
solution-annealed 18 percent nickel maraging steel. Tobler, RL; 
Reed, R.P.; Schramm, R.E. (National Bureau of Standards, Boulder, 
CO). J. Eng. Mater. Technol.; 100: No. 2, 189-194(Apr 1978). 

The mechanical properties of an eighteen percent nickel, 
solution-annealed 300-grade maraging steel were measured to assist 
in the evaluation of this material for low-temperature structural 
applications. Tensile, fatigue-crack growth rate, and fracture - 
ness tests were performed in ambient air (295 K), liquid nitrogen 
K), and liquid helium (4 K), with the following results: the vista 
strength of this material increases from 831 MPa at room tempera- 
ture to 1596 MPa at 4 K; the tensile ductility is moderate with 
elongation decreasing from 15.5 to 6.7 percent for this temperature 
region; the estimated values of fracture toughness (K/sub Ic/) de- 
crease from 165 MPa.m/sup '/2/ at room temperature to 83 MPa.m/ 
sup ‘/2/ at 4 K; and the fatigue-crack propagation resistance at 
intermediate stress intensity ranges is relatively insensitive to tem- 
perature. These results are compared with similar data for other 
cryogenic alloys. 


16647 Comments on: understanding the Larson—Miller 

eter, by F.T. Furillo, S. Purushothaman and J. K. Tien. DiMelfi, R.J. 
-— National Lab., IL). Ser. Metall.; 12: No. 4, 327-32%Apr 
1978). 


The Larson—Miller parameter has been a useful tool in the 
handling of creep rupture data. Essentially, this is because, as an 
empirical scheme, it has so often been successful at correlating such 
data for a wide range of experimental conditions. Its use has proved 
invaluable to studies of nuclear fuel cladding embrittlement in reac- 
tor environments under diverse loading conditions. The kind of 
master plot that is generated through the use of this parameter is 
very helpful for predicting low stress-long time rupture behavior. 
The basic premise behind the success of the Larson—Miller method 
lies in the fortuitous elimination of one of the two independent 
variables that can be controlled during a creep test: the absolute 
temperature T and the applied stress o. When a test sample is 
stressed at temperature, it will fail after a time t/sub r/, dependi 
upon the values of some ne and usually unknown, materi 
parameters. Larson and Miller (2) presented a simple expression 
involving these creep rupture variables which is only a function of 
the applied stress: LMP = T(C+log tr) = f(a). The quantity C is 
specified as a material constant, but is pe ge? 20 for a wide variety 
of commercial alloys. The elimination the temperature depen- 
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dence allows one to construct master rupture curves. This is the 
power of the Larson—Miller method. Once the function F(c) is 
determined graphically, regardless of its algebraic form, the stress is 
needed in order to know LMP. Knowing LMP, one can calculate t/ 
sub r/ as a function of temperature. The paper under discussion does 
not serve to further an understanding of this useful empirical param- 
eter. In fact, their derivation leads to a parameter similar ilar in form to 
Larson and Miller's, except that it is a function of both stress and 
temperature, thereby defeating the purpose of the method. 


16648 Effects of hydrogen and uhv on the elastic 
moduli of tantalum. Fisher, E.S. (Argonne National Lab., IL). Ser. 
Metall.; 11: No. 8, 685-588(Aug 1977). 

Data from the UHV sample was used as a basis with which to 
evaluate the differences in the reported effects of hydrogen on C’. 
However, during reexamination of the data for the C’ modulus 
reported for this same crystal with 1.15 at. % hydrogen added, an 
error was found. The correct value of the C’ modulus for this 
hydrogen composition produces the same hydrogen dependence of 
C’ in Ta as was reported in the literature. A brief presentation of the 
corrected data as well as a comparison with the other reports is 
presented. 


16649 Effect of hydrogen on the mechanical properties of iron- 
base superalloys. Smugeresky, J.E. (Sandia Labs., Livermore, CA). 
Metall. Trans., A; 8A: No. 8, 1283-1289(Aug 1977). 

The effect of Ti, Al, Ni, and Mn variations on the strengths of 
eight laboratory scale heats of an iron-base superalloy (Fe + 15 pct 
Cr + 25 pct Ni + Ti + Al) was investigated. The aging response at 
873 K, after either a 1173 or 1323 K solution treatment temperature, 
was monitored to determine which alloys (with respective heat 
treatment) had the highest yield strengths. Those having yield 
strengths of 700 to 1055 MPa and ductilities of 22 to 56 pct (RA) 
were thermally charged in hydrogen and tested in air, 69 MPa 
hydrogen and 69 MPa helium. After charging, the yield strengths 
were unchanged, but RA losses ranged from 40 to 90 pct. Micros- 
tructural observations are consistent with hydrogen transport by 
dislocations and trapping at the matrix-precipitate interface where 
the hexagonal NisTi (eta) is the precipitate. 


16650 Creep traction test for determination of long-term ultimate 
stress values of heat-resistant steel. Frank, R.; Hagn, L. (Allianz- 
Zentrum fuer Technik G.m.b.H. (AZT), Ismaning (Germany, F.R.). 
Fachgruppe Mechanischtechnologische Pruefung); Schueller, H.J. 
(Allianz-Zentrum fuer Technik G.m.b.H. (AZT), Ismaning (Ger- 
many, F.R.)). Maschinenschaden; 50: No. 6, 220-225(1977). (In 
German). 

On the basis of the short-term method for the extrapolation to 
long-term ultimate stress values according to Rajakovics, the techni- 
cal requirements made on a test apparatus for creep tensile tests are 
pointed out, and an apparatus of this type is described which has 
three testing positions. For the high-temperature steels tested so far, 
the small divergence of the test results permits an extrapolation to 
long-term values which are equivalent to the results of the medium- 
term creep tests. Compared with creep tests, the creep tensile test 
method is much more time-saving. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 15521, 16620, 16622, 16737, 
16824, 16962 


16651 (AD-A—051181) Interfacial energies of some elemental 
and alloy aerospace materials. Final report 30 June 1975—31 Decem- 
ber 1977. Roth, T.A. (Kansas State Univ., Manhattan (USA). Dept. 
conan Engineering). 20 Jan 1978. 22p. NTIS PC A02/MF 
AOl. 


Previously unreported values of the grain-boundary free ener- 
gies for pure titanium and the titanium alloy Ti-6Al-4V and of the 
surface free energy for the titanium alloy, as well as a new value of 
the surface free energy for pure titanium, have been determined 
using the zero-creep technique for small-diameter wires and mea- 
surements of the dihedral angle at the base of thermally-etched grain 
boundary grooves. The temperature coefficients of the surface free 
energies and of the grain boundary free energies, as well as the self- 
diffusion coefficients, for pure titanium and for the Ti-6AI-4V alloy 
are reported. 


16652 Metal—nonmetal transition in sodium—argon films. 
McNeal, N.A.; Goldman, A.M. (Univ. of Minnesota, Minneapolis). 
Public Health Lab.; 61: No. 4, 268-270(16 May 1977). 

Films of sodium and argon have been formed on substrates 
held at 5 K. As composition is varied, a metal-nonmetal transition is 
observed which is qualitatively different from previously reported 
measurements on the sodium-argon system. 


16653 (SAND—77-2074) Description of plotting program for 
measurements of helium flow from metal tritides. Beavis, L.C. (Sandia 
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Labs., Albuquerque, NM (USA)). Sep 1978. Contract EY-76-C-04- 
0789. 28p. Dep. NTIS, PC A03/MF AOl1. 

The computer program used to reduce and plot data taken 
from measurements of the *He flow from various tritides is de- 
scribed. The data required are taken from the appropriate files, 
reduced if required, and stored in two temporary arrays. Data may 
be edited, if desired, to remove spurious values. The temporary 
arrays are used in the plot subroutine as X, Y pairs. Either can be 
independently plotted linearly, logarithmically, or hyperbolically. 
Scale factors are either determined from the range of data to be 
plotted or by the user of the program. 


16654 (SLAC—211) Flux trapping and shielding in irreversible 
superconductors. Frankel, D.J. (Stanford Linear Accelerator Center, 
CA (USA)). May 1978. Contract EY-76-C-03-0515. 248p. Dep. 
NTIS, PC Al1/MF AO1. 

Flux trappings and shielding experiments were carried out on 
Pb, Nb, Pb-Bi, Nb-Sn, and Nb-Ti samples of various shapes. Mov- 
able Hall probes were used to measure fields near or inside the 
samples as a function of position and of applied field. The trapping of 
transverse multipole magnetic fields in tubular samples was accom- 
plished by cooling the samples in an applied field and then smoothly 
reducing the applied field to zero. Transverse quadrupole and sextu- 
pole fields with gradients of over 2000 G/cm were trapped with 
typical fidelity to the original impressed field of a few percent. 
Transverse dipole fields of up to 17 kG were also trapped with 
similar fidelity. Shielding experiments were carried out by cooling 
the samples in zero field and then gradually applying an external 
field. Flux trapping and shielding abilities were found to be limited 
by two factors, the pinning strength of the material, and the suscepti- 
bility of a sample to flux jumping. The trapping and shielding 
behavior of flat disk samples in axial fields and thin-walled tubular 
samples in transverse fields was modeled. The models, which were 
based on the concept of the critical state, allowed a connection to be 
made between the pinning strength and critical current level, and the 
flux trapping and shielding abilities. Adiabatic and dynamic stability 
theories are discussed and applied to the materials tested. Good 
qualitative, but limited quantitative agreement was obtained between 
the predictions of the theoretical stability criteria and the observed 
flux jumping behavior. 


16655 Improvements of ‘in situ’’ multifilamentary Nb3Sn super- 
conducting wires. Roberge, R.; Foner, S.; McNiff, E.J. Jr.; Schwartz, 
B.B.; Fihey, J.L. (Francis Bitter National Magnet Laboratory, Mas- 
sachusetts Institute of Technology, Cambridge, Massachusetts 
02139). Appl. Phys. Lett.; 34: No. 1, 111-113(1 Jan 1979). 

"In situ” multifilamentary NbsSn wires with improved high- 
field properties are reported. An overall critical current density 
greater than 10* A/cm? is achieved at 14 T for a Cu—36 wt%— 
Nb—20 wt% Sn material. The results are comparable to the best 
reported commercial multifilamentary NbsSn materials. 


16656 Effects of disorder on the transition temperature and trans- 
port properties of a low-T/sub c/ A15 superconductor: Mo;Ge. Gur- 
vitch, M.; Ghosh, A.K.; Gyorffy, B.L.; Lutz, H.; Kammerer, O.F.; 
Rosner, J.S.; Strongin, M. (Brookhaven National Laboratory, 
Upton, New York 11973). Phys. Rev. Lett; 41: No. 23, 1616-1619(4 
Dec 1978). 

In MosGe, an A15 superconductor with a low transition 
temperature of 1.45 K, T/sub c/ is found to increase with increasing 
disorder. We also find that the density of states increases as T/sub c/ 
increases. The transport properties indicate an “ideal’’ T® behavior 
with Matthiessen’s rule being approximately obeyed, for small 
amounts of damage. For larger amounts of damage, saturation is 
found in the transport properties even though A, the electron-phonon 
coupling, increases as is evidenced by the increasing T/sub c/. 


16657 Magnetism in one dimension. Birgeneau, R.J.; Shirane, G. 
(Massachusetts Institute of Technology). Phys. Today; 31: No. 12, 32- 
43(Dec 1978). 

Crystals whose magnetic ions are arranged in separated 
chains have magnetic properties that indicate nearly ideal one- 
dimensional rather than three-dimensional behavior. 


16658 Optical excitation of the surface photoelectric effect of 
metals using synchroton radiation. Peterson, H.; Hagstroem, S.B.M. 
(Stanford Synchrotron Radiation Laboratory, Stanford, California 
94305). Phys. Rev. Lett.; 41: No. 19, 1314-1317(6 Nov 1978). 

By fully exploiting the properties of synchrotron radiation, a 
surface photoyield spectrum of a metal, namely aluminum, was 
obtained for the first time. This type of spectrum has been theoreti- 
cally discussed since 1928. The extreme surface sensitivity, which is 
implicit in the transition matrix element for the surface photoexcita- 
tion process, was experimentally confirmed. The applied photoemis- 
sion technique, therefore, provides one of the most powerful tools 
for the investigation of charge distribution and dielectric response at 
metal surfaces. 
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16659 Local modes in Rb/sub 1-c/K/sub c/ alloys: A neutron- 
scattering study. Kamitakahara, W.A.; Copley, J.R.D. (Ames Labo- 
ratory—United States Department of Energy and Department of 
Physics, Iowa State University, Ames, Iowa 50011). Phys. Rev., B; 
18: No. 8, 3772-3781(15 Oct 1978). 

The lattice dynamics of Rb/sub 1-c/K/sub c/ alloys with c = 
0.06, 0.18, and 0.29 have been investigated by neutron scattering, 
using crystals grown for the experiment by a modified Bridgman 
method. Local modes associated with the K atoms are observed 
which, as c is increased, rise in frequency, increase in intensity and 
begin to exhibit noticeable dispersion. The local-mode intensity 
exhibits a strong wave-vector dependence whose form does not 
change much with c. At the zone-boundary point N, (277/a)(2.5, 2.5, 
0) in Rb/sub 0.71/K/sub 0.29/, the local mode is about three times 
as intense as the band mode. It is apparent that, as c — 1, the local 
mode must evolve into the band mode of pure K. A substantial 
broadening of the local mode is also apparent at this wave vector 
and concentration, probably indicating the presence of local environ- 
ment effects. We compare our results with coherent-potential-ap- 
proximation calculations, both with and without inclusion of force- 
constant disorder. The calculations, carried out by Mostoller and 
Kaplan, and independently by Gruenewald and Scharnberg, indicate 
a softening in the nearest-neighbor Rb-K force constants of about 
15% relative to the Rb-Rb force constants. We also compare our 
results with molecular-dynamics calculations by Jacucci, Klein, and 
Taylor. 


16660 Multipole wave functions for photoelectrons in crystals. II. 
Examples of constant-energy-surface harmonics. Application to the s-d 
bands of Cu. Strinati, G. (Department of rages, University of 
Chicago, Chicago, Illinois 60637). Phys. Rev., B; 18: No. 8, 4096- 
4103(15 Oct 1978). 

We construct a complete set of multipole wave functions for 
an electron in a crystral, appropriate to describe single-center phe- 
nomena. The set consists of superpositions of the Bloch waves of 
given energy F, weighted by a set of harmonics which is complete 
and orthonorn.al over the constant-energy surface E/sub p/(k) = 
We give prescriptions to label these harmonics. Numerical examples 
are discussed for the s-d bands of Cu. The case of a spherical 
constant-energy surface, whose harmonics are the spherical harmon- 
ics, reappears as a degenerate limit. 


16661 Multipole wave functions for photoelectrons in crystals. 
III. The role of singular points in the band structure and the tails of 
the Wannier functions. Strinati, G. (Department of Physics, Universi- 
ty of Chicago, Chicago, Illinois 60637). Phys. Rev., B; 18: No. 8, 
4104-4119(15 Oct 1978). 

Properties of multipole wave functions and of Wannier func- 
tions are studied jointly, because both are generated by unitary 
transformations of Bloch waves and because their symmetry and 
localization depend on the analytic behavior and phase normaliza- 
tion of Bloch waves. Fourier theory relates the amplitude and 
convergence of the tails of Wannier functions to the singularities of 
Bloch waves in k space, specifically to the contribution of singulari- 
ties to integrals over k. These singularities may include branch cut 
surfaces bounded by curves of degeneracy. We discuss the conver- 
gence of the coefficients of a linear-combination-of-atomic-orbitals 
expansion in orbitals introduced recently by Kohn, which are Four- 
ier coefficients of the eigenvectors U/sup()/sup y/(k) of the Hamil- 
tonian in Kohn’s basis. The phases of Bloch waves are fixed by a 
constraint on the Wannier functions. The symmetry of Bloch waves 
determines then both the species and the center of symmetry of the 
Wannier functions. An application to the conduction band of copper 
is presented. Contributions of neighborhoods of loci of degeneracy 
in the Brillouin zone to the multipole wave functions are singled out 
and the rate of convergence of their Wannier series is examined. The 
series converges faster than the corresponding Wannier series of 
Bloch waves. 


16662 Surface extended x-ray absorption fine structure in the 
soft-x-ray region: Study of an oxidized Al surface. Stoehr, J.; Denley, 
D.; Perfetti, P. (Stanford Synchrotron Radiation Laboratory, Stan- 
ford University, Stanford, California 94305). Phys. Rev., B; 18: No. 8, 
4132-4135(15 Oct 1978). 

The extended x-ray absorption fine structure (EXAFS) above 
the oxygen K edge (hv = 535 eV) has been investigated for an 
oxidized Al surface. The spectra were obtained using monochroma- 
tized synchrotron radiation in the 500—800-eV range and detecting 
the secondary electron yield from the sample. Pronounced EXAFS 
was observed extending at least 300 eV beyond the edge. Experi- 
ments of the present kind appear to have great applicability for the 
study of the oxidation and catalytic activity of surfaces. 


16663 Lattice dynamics of LaSb and PrSb. McWhan, D.B.; 
Vettier, C.; Longinotti, L.D.; Shirane, G. (Bell Laboratories, Murray 
Hill, New Jersey 07974). Phys. Rev., B; 18: No. 8, 4540-4541(15 Oct 
1978). 
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The acoustical-phonon dispersion relations of LaSb and PrSb 
have been measured along [00zeta] and [zetazeta0], and they are 
compared with those of NdSb. No evidence for exciton-phonon 
interactions is found. 


16664 Upper and lower critical fields of high-x amorphous super- 
conductors. Domb, E.R.; Johnson, W.L. (Harvey Mudd College, 
Claremont, California). J. Low Temp. Phys.; 33: No. 1, 29-41(1 Oct 
1978). 

Amorphous superconductors exhibit very large values of the 
Ginzburg—Landau parameter x due to the small electronic diffusi- 
vity characteristic of these materials. Measurements of both the 
upper and lower critical fields H/sub c2/ and H/sub cl/ have been 
made in an effort to characterize the properties of the mixed state in 
several of these materials. The temperature dependences of H/sub 
cl/ and H/sub c2/ are compared with the predictions of the micro- 
scopic theory in the limit where k> > 1. Both the H/sub cl/ and H/ 
sub c2/ curves are found experimentally to lie above the theoretical- 
ly predicted curves. The extent of the discrepancy was found to vary 
among the amorphous alloys studied. Possible explanations for this 
behavior are discussed. 


16665 Superconducting and magnetic properties of ErRh,B,. Ott, 
H.R.; Fertig, W.A.; Johnston, D.C.; Maple, M.B.; Matthias, B.T. 
(Laboratorium fuer Festkoerperphysik, ETH-Hoen; -uggerberg, Zuer- 
ich, Switzerland). J. Low Temp. Phys.; 33: No. 1, 159-174(1 Oct 
1978). 

The thermal expansion, magnetization, magnetostriction, and 
ac electrical resistance of the compound ErRh,B, have been meas- 
ured at low temperatures. The influence of magnetic fields on the 
superconducting and magnetic properties of this compound is em- 
phasized, and the qualitative behavior of the upper critical field as a 
function of temperature has been determined from the experiments. 


16666 Very low temperature search for superconductivity in Pd, 
Pt, and Rh. Webb, R.A.; Ketterson, J.B.; Halperin, W.P.; Vuillemin, 
J.J.; Sandesara, N.B. (Argonne National Laboratory, Argonne, Illi- 
nois). J. Low Temp. Phys.; 31: No. 5, 659-664(1 Sep 1978) 

In connection with the possible occurrence of triplet pairing 
in metals, we have made a search for superconductivity in high- 
purity specimens of Pd, Pt, and Rh at temperatures down to ~1.7 
mK and for fields less than 1.7 mG; no superconductivity was 
observed under these conditions. 


16667 Ultrasonic attenuation calculations for magnesium, zinc, 
and cadmium. II. Shear waves. Stark, R.W.; Trivisonno, J. (Physics 
Department, University of Arizona, Tucson, Arizona). J. Low Temp. 
Phys.; 31: No. 5, 751-763(1 Sep 1978). 

The normal-state shear-wave attenuation has been calculated 
for propagation along the three principal symmetry directions in 
magnesium, zinc, and cadmium. The real metal theory of Pippard 
employing Fermi surfaces of these metals based on band structure 
calculations was used to calculate the attenuation. The attenuation 
was calculated for five shear modes for ql values between 0.1 and 60. 
The shear deformation parameter was assumed to equal zero in these 
calculations. The calculations are compared with experimental data 
for the fast shear modes for propagation along the [1120] and [1010] 
directions. 


16668 Enthalpy and specific heat of a series of Pu/Ga alloys at 
elevated temperatures. Rose, R.L.; Robbins, J.L.; Massalski, T.B. 
(Univ of Calif, Lawrence Livermore Lab). J. Nucl. Mater.; 75: No. 1, 
98-104(Jul 1978). 

High purity Pu, and of a series of Pu-Ga alloys containing 
1.00, 2.01, 3.34, 6.56, 7.56 and 8.54 at.% Ga, enthalpies show a 
positive deviation from linearity as a function of temperature, indi- 
cating a positive temperature dependence of the corresponding 
specific heats at constant pressure. The specific heats for the delta- 
phase vary between 25.0 and 50.0 J/mole°C. The specific heats in 
the epsilon-phase are 56-57 J/mole°C. 9 refs. 


16669 Temperature dependence of the electron emission caused 
by laser illumination of a tungsten point in a strong electrostatic field. 
Arifov, U.A.; Azizov, S.T.; Lugovskoi, V.B. (Institute of Electron- 
ics, Academy of Sciences of the Uzbek SSR, Tashkent). Sov. Phys. - 
Solid State (Engl. Transl.); 20: No. 7, 1182-1184(Jul 1978). 
An experimental study was made of the electron emission 
from a tungsten point and its base subjected to ruby laser pulses of 
1 psec duration and ~8 MW/cm? power density. The initial 
temperature was varied from 30 to 1400 °C and the observations 
were made under field—electron emission conditions. A comparison 
of the temperature dependences of the field-electron current and of 
the electron pulses from the point and its base, and also a study of 
the kinetics indicated that the transient emission from the point was 
due to the tunneling of electrons, which were excited by the laser 
radiation in the process which could be described as the emission of 
“hot” electrons in weak electrostatic fields. 
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16670 Determination of the energy gap in superconducting vana- 
dium films by the tunnel effect method. Vedeneev, S.I.; Pogrebnya- 
kov, A.V. (P. N. Lebedev Physics Institute, Academy of Sciences of 
the USSR, Moscow). Sov. Phys. - Solid State (Engl. Transl.); 20: No. 
7, 1223-1225(Jul 1978). 

The vacuum evaporation method was used to prepare vanadi- 
um films with a superconducting transition temperature T/sub c/ 
=5.0—5.25 °K. Direct tunnel measurements of the energy gap 24 
(T) demonstrated that the value of the ratio 2A (0)/k/sub B/T/sub 
c/ was equal to the theoretical value of 3.5 for vanadium. The results 
indicated that, in spite of the complex energy band structure, vanadi- 
um may be regarded as a superconductor with a weak interaction 
obeying the BCS theory of superconductivity. 


16671 Surface impedance of a superconducting Nb film. Balaly- 
kin, K.I.; Zubietov, P.I; Panov, V.I. (M. V. Lomonosov Moscow 
State University). Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 4, 165- 
167(Apr 1978). 

The surface impedance of 1.0—1.5y Nb films were measured 
as a function of temperature and magnetic field. The results are 
compared with predictions of the Mattis-Bardeen model and Abriko- 
sov—Gor’ kov—Khalatnikov model.(AIP) 


16672 Effect of the Sn—Nb phase on the critical current in an 
Nb,Sn tape. Kruzliak, J.; Gutka, P.; Tomasich, M.; Sitek, J. (Electro- 
technical Institute, Czechoslovakian Academy of Sciences, Bratisla- 
va, Czechoslovakian Soviet Socialist Republic). Sov. Tech. Phys. Lett. 
(Engl. Transl.); 4: No. 4, 190-192(Apr 1978). 

Sn-Nb tapes were prepared by diffusion annealing in the 
temperature range 750-960°C. It is demonstrated that the critical 
current of the tapes depends on the temperature at which the 
annealing was performed.(AIP) 


16673 Thermodynamic properties of UFe2: agreement with the 
Campbell correlation of Laves phase compounds. Campbell, G.M. 
(Los Alamos Scientific Lab., NM). Metall. Trans., A; 8A: No. 9, 
1493-1496(Sep 1977). 

The reported value of the heat of formation of UFez deter- 
mined by acid solution calorimetry and the Gibbs energy of forma- 
tion determined by high temperature emf cells give results that are in 
poor agreement. A well defined correlation exists between the heat 
of formation and the unalloyed radius ratio of ABz type Laves 
compounds. When this test is applied it is found that the emf data of 
Yoshihara and Kauno for UFez give good correlation with the 
compounds formed between Pu and the Group VIIIa metals. These 
authors did not indicate that heats or entropies of formation could be 
calculated from their data, a third law calculation using Kopp’s low 
of the additivity of heat capacity shows that the entropy term 
derived from the observed Gibbs energy of formation is reasonable. 
The thermal functions were calculated in this manner after making a 
small correction for the Curie point anomaly in Fe at 1033 K. The 
Curie point of UFez was estimated to be 193 K. The thermodynamic 
functions are given and were calculated from the Gibbs energies of 
formation at 1000 K. 


16674 Densities of tantalum, niobium, and vanadium. Westlake, 
D.G. (Argonne National Lab., IL). Scr. Metall; 11: No. 8, 689- 
692(Aug 1977). 

To calculate the elastic constants of a particular metal from 
ultrasonic measurements, the mass density must be known. Tech- 
niques have been employed for tantalum, niobium, and vanadium by 
numerous investigators. For each metal, a range of mass densities has 
been used in the calculations. This is reflected in the elastic constants 
reported. An attempt to resolve the discrepancies is made. 


16675 Lattice parameter of tantalum. Mueller, M.H. (Argonne 
National Lab., IL). Ser. Metall.; 11: No. 8, 693(Aug 1977). 

The lattice parameter, ao, for tantalum was determined using 
the Bond technique. The large tantalum single crystal, had been 
decarburized and then annealed at 2600°C in a vacuum better than 
10° torr for removal of oxygen and nitrogen after grinding. Hydro- 
- was removed during a four-hour anneal at 800°C in a vacuum of 

x 10°* torr. Since a range of lattice constants has been previously 
reported for tantalum and summarized. Results are reported to 
furnish a value for the Ta lattice constant that could be used in 
studies on the density and elastic moduli. 


16676 Calculations of the diffusion coefficients of oxygen and 
nitrogen in niobium. Boratto, F.J.M.; Reed-Hill, R.E. (Univ. of 
Florida, Gainesville). Metall. Trans., A; 8A: No. 8, 1233-1238(Aug 
1977). 


The Snoek peaks for oxygen and nitrogen in niobium were 
remeasured using a torsion pendulum equipped with LVDT trans- 
ducers connected to an oscillograph for automatic data recording. 
The peak temperatures were determined using numerical analysis of 
the peak shape. These new low temperature data were combined 
with high temperature direct data and intermediate temperature high 
frequency internal friction data. It is assumed that the oxygen and 
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nitrogen occupied octahedral positions in the niobium matrix and the 
diffusion coefficients for both oxygen and nitrogen atoms follow a 
simple Arrhenius behavior. In the temperature range of this analysis 
(140 to 1000°C for oxygen and 270 to 1800°C for nitrogen) the 
equations D = (5.3E - 7) exp - (1.095E5)/RT and D = (2.6E - 6) exp 
- (1.523E5)/RT apply to the diffusion of oxygen and nitrogen, 
respectively. Entropy of activation calculations was made using the 
above activation energies and frequency factors, and the results 
agree with reported values for other systems as well as with the 
theory of Keyes. This agreement suggests that the assumption that 
oxygen and nitrogen prefer octahedral sites is probably correct. 


16677 Grain boundary precipitation in 18Ni maraging steels. 
Rack, H.J.; Holloway, P.H. (Sandia Labs., Albuquerque, NM). 
Metall. Trans., A; 8A: No. 8, 1313-1315(Aug 1977). 
Recent scanning Auger electron spectroscopy data which 
reinforces the important role of TiC in the re embrittlement 
rocess were reviewed. These results show that impurity segregation 
is not a general phenomena in maraging steels and cannot therefore 
be considered to be the principal cause of the additional reductions 
in fracture toughness observed in aged thermally embrittled alloys. 


16678 Oxidation behavior of dilute Ni—V alloys at 1200°C. 
Stott, F.H.; Forrest, J.E.; Wood, G.C. (Univ. of Manchester, Eng.). 
Oxid. Met.; 11: No. 3, 109-125(Jun 1977). 

The oxidation behavior of nickel and dilute Ni—V alloys has 
been studied in flowing oxygen at 1 atm pressure, using various 
kinetic and electron-optical techniques. The oxidation rate rises 
progressively as the alloy vanadium content is increased from 0 to 
0.8% and then to 1.7%. However, further additions to 4.2% cause 
only a slight further increase. These increases in oxidation rate are 
largely controlled by the extent of doping of the NiO, particularly 
for the two more dilute alloys, although internal oxidation, spinel 
blocking effects in the oxide, and dissociation of the NiO affect the 
weight gains to some extent, particularly for the case of the Ni— 
4.2% V alloy. 


16679 Reply to some remarks concerning dislocation motion in 
superconductors. Galligan, J.M.; Tregilgas, J.H. (Univ. of Connecti- 
cut, Storrs). Scr. Metall.; 11: No. 3, 179(Mar 1977). 

In reply to an earlier comment, it is pointed out that the 
original work showed that with the shear strain rate equal to a 
constant that Atau/sub SN/ need not be strongly rate dependent. 
The pertinent experimental results to demonstrate this are presented. 


(GHT) 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 15402, 15450, 16016, 16023, 
16029, 16299, 16645, 16756 


16680 (BNL—24884) Erosion—corrosion. Vyas, B. (Brookha- 
ven National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02- 
0016. 81p. Dep. NTIS, PC A0S/MF AO1. 

The deterioration of materials by corrosion or erosion by 
itself presents a formidable problem and for this reason investigators 
have studied these two phenomena independently. In fact, there are 
very few systematic studies on E-C and the majority of references 
mention it only in passing. In most real systems, however, the two 
destructive processes take place simultaneously, hence the purpose 
of this review is to present the various interactions between the 
chemical and mechanical agents leading to accelerated degradation 
of the material. The papers cited in the review are those that lead to 
a better understanding of the process involved in the accelerated rate 
of material loss under E-C conditions. 


16681 (DP—1478) Prediction of stress corrosion of carbon steel 
by nuclear process liquid wastes. Ondrejcin, R.S. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). Au 
1978. Contract EY-76-C-09-0001. 39p. Dep. NTIS, PC A03/M 
AOl. 


Radioactive liquid wastes are produced as a consequence of 
processing fuel from Savannah River Plant (SRP) production reac- 
tors. These wastes are stored in mild steel waste tanks, some of 
which have developed cracks from stress corrosion. A laboratory 
test was developed to determine the relative agressiveness of the 
wastes for stress corrosion cracking of mild steel. Tensile samples 
were strained to fracture in synthetic waste solutions in an electro- 
chemical cell with the sample as the anode. Crack initiation is 
expected if total elongation of the steel in the test is less than its 
uniform elongation in air. Cracking would be anticipated in a plant 
waste tank if solution conditions were equivalent to test conditions 
that cause a total elongation that is less than uniform elongation. The 
electrochemical tensile tests showed that the supernates in salt 
receiver tanks at SRP have the least aggressive compositions, and 
wastes newly generated during fuel repocessing have the most 
aggressive ones. Test data also verified that ASTM A 516-70 steel 
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used in the fabrication of the later design waste tanks is less suscepti- 
ble to cracking than the ASTM A 285-B steel used in earlier designs. 


16682 (JAERI-M—7405) Surface cleaning of molybdenum by 
chemical reaction with oxygen and hydrogen gases. Gomay, Y.; 
Tazima, T.; Satake, T.; Mizuno, M. (Japan Atomic Energy Research 
Inst., Tokyo). Nov 1977. 17p. (In Japanese). Dep. NTIS (US Sales 
Only), PC A03/MF AOI. 

For tokamak wall conditioning, surface cleaning of molybde- 
num by chemical reaction with oxygen and hydrogen gases has been 
studied experimentally by Auger electron spectroscopy (AES) and 
Auger/Sputter techniques. Means of pretreatments, buffering with 
water containing AlzO; powder, glow discharge cleaning, and elec- 
tropolishing show similar results. By exposing molybdenum sample 
to 0.1 Torr oxygen and 1 Torr hydrogen successively at 500°C, the 
impurity content on the surface reduces to 1/3 -- 1/4 of the initial 
value. When the content is reduced below the detectable limit of 
AES by heating up to 1,800°C in vacuum, it becomes 1/6 -- 1/7. By 
heating at 500°C, the impurities in the surface penetrate inward, 
probably because of the increase of impurity diffusion at this tem- 
perature. 


16683 Changes in radiation defects caused by annealing at 220 °K 
of germanium irradiated with fast electrons at 77 °K. Gerasimov, 
A.B.; Gogotishvili, M.K.; Dolidze, N.D.; Konovalenko, B.M. (A. F. 
Ioffe Physicotechnical Institute, Academy of Sciences of the USSR, 
Leningrad). Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 7, 843- 
844(Jul 1978). 

The present paper reports the results of a study of annealing 
of n-type germanium doped with P, As, Sb, and Bi in concentrations 
from 2 x 10'* to 2 x 10'° cm‘ and irradiated with fast electrons (2.5 
and 4.5 MeV) at 77 °K. The annealing stage stage near 220 °K and 
the fraction of the carrier density reovered at this stage are inde- 
pendent of the nature and concentration of the donor impurity, 
indicating that the defects annealed at this stage do not include such 
impurities. These defects are of nonpoint nature and of pure radi- 
ation origin, and they represent one quarter of all the defects created 
in germanium by irradiation at T=77 °K. 


16684 Oxidation—sulfidation behavior of iron—chromium— 
nickel alloys. Danielewski, M.; Natesan, K. (Argonne National Lab., 
IL). Oxid. Met.; 12: No. 3, 227-245(Jun 1978). 

Oxidation—sulfidation studies of Fe—Cr—8 Ni alloys with 4, 
12, and 22 wt % Cr were conducted at 750 and 875°C in multicom- 
ponent gas mixtures that contained CO, CO2z, CHy, He, and HeS. The 
reaction processes resulted in parabolic kinetics. A chromium con- 
centration in the range 0 to 12 wt % in the alloy had a negligible 
effect on the parabolic rate constant; however, the rate constant for 
the alloy with 22 wt % Cr was significantly lower. For a given 
sulfur partial pressure, the oxygen partial pressures required for the 
formation of a continuous oxide layer in an Fe—22Cr—8 Ni alloy 
were ~ 10? to 10% times those calculated for Cr—Cr2O3 equilibrium 
at temperatures of 875 and 750°C, respectively. 


16685 High-temperature oxidation of directionally solidified 
Ni—Cr—Nb—Al (y/y7'—5) eutectic alloys. Stringer, J. (Electric 
Power Reseach Inst., Palo Alto, CA); Johnson, D.M.; Whittle, D.P. 
Oxid. Met.; 12: No. 3, 257-272(Jun 1978). 

The oxidation of Ni—23.1Nb—4.4 Al and Ni—19.7Nb—6 
Cr—2.5 Al alloys in air at temperatures in the range 870 to 1100°C 
has been studied for times up to 168 hr, in the as-cast, slowly cooled, 
and directionally solidified forms. The oxidation rate decreases with 
increasing temperature for the ternary alloy, and this appears to be 
due to the increasing tendency to establish a continuous AleOs layer 
at the metal surface, although at no temperature in this range is a 
complete layer established. At the lowest temperature the 5—NisNb 
lamellae are preferentially oxidized, with fingers of oxide extending 
into the metal, but at 900°C and above a continuous single-phase 5- 
free layer is established at the metal surface very early in the 
oxidation. The oxidation rate of the quaternary alloy increases with 
increasing temperature. At the lower temperatures a continuous 
AlzOs layer is established at the metal surface, but at the highest 
temperature the aluminum oxidizes internally and a continuous layer 
is not established, internal oxidation penetrating down the lamellae. 
It appears that niobium, like chromium, is able to promote the 
formation of external AlzOs layers; if this fact is accepted, the 
beneficial role of chromium in these alloys is difficult to explain. 


16686 Copper alloys under seawater conditions. Greiner, L. 
Metall; 32: No. 4, 391-393(Apr 1978). (In German). 

From Conference on copper alloys in the marine environ- 
ment; London, UK (8 - 9 Feb 1978). 

11 papers with discussions deal with the copper alloys pre- 
ferred today under seawater conditions. Special attention is paid to 
copper-nickel alloys, in particular CuNil0Fe. Production, process- 
ing, jointing methods, construction problems, and corrosion behav- 
ior are described. One paper deals with offshore uses of copper- 
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nickel 90/10, another with nickel-copper 60/30 as a cladding materi- 
al for petroleum/gas extraction pipes in the seawater froth zone. 


16687 Mechanisms of hydrogen attack. Saguees, A.A.; Hall, 
B.O.; Wiedersich, H. (Argonne National Lab., IL). Scr. Metall.; 12: 
319-326(1978). 

A highly sensitive dilatometer was designed for the use of 
studying the rate of hydrogen attack on carbon steels, measured by 
the swelling rate, for specimens exposed to various hydrogen pres- 
sures and temperatures. The size and distribution of cavities were 
determined after exposures using standard metallographic tech- 
niques. An analytical cavity-growth model which semiquantitatively 
describes the observed dependence of swelling rate on hydrogen 
pressure and temperature has been developed. Ferrovac 1020 speci- 
mens were exposed to hydrogen pressure of 900 psi at 475°C until 
the substance attained a volume change (AV/V) between 107° and 
10-2. An incubation time, arbitrarily defined as the time required to 
attain a AV/V = 10°‘ (usually 40h), and a set of swelling rates were 
obtained from measured versus time curves. Transverse and longitu- 
dinal sections of samples cooled in circulating helium were polished 
mechanically or electrolytically and examined in either unetched or 
etched condition by optical or scanning-electron microscopy. The 
measurements of the rate of hydrogen attack and the methane cavity 
growth model prove that expansion by creep and surface-reaction 
rates for methane formation are the primary processes which deter- 
mine the rate of attack after incubation. A complete quantitative 
description requires additional study. 


16688 Direct evidence of chromium depletion near the grain 
boundaries in sensitized stainless steels. Pande, C.S. (Brookhaven 
National Lab., Upton, NY); Suenaga, M.; Vyas, B.; Isaacs, H.S.; 
Harling, D.F. Scr. Metall.; 11: No. 8, 681-684(Aug 1977). 

A recently introduced technique of thin film “energy disper- 
sive’’ x-ray analysis coupled to a scanning transmission electron 
microscope reduced the spatial resolution to better than 50 nm 
which obtained direct evidence of chromium depleted zones in a 
sensitized stainless steel. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 16028, 16034, 16049, 16089, 
16095, 16107, 16128, 16166, 16167, 16171, 17627 


16689 Experimental study of precipitation in an ion-implanted 
metal: Sb in Al. Kant, R.A.; Myers, S.M.; Picraux, S.T. (Sandia 
Laboratories, Albuquerque, New Mexico 87185). J. Appl. Phys.; 50: 
No. 1, 214-222(Jan 1979). 

The formation and evolution of AlSb precipitates in Sb- 
implanted Al has been investigated as a function of temperature, 
flux, and fluence. Implant temperatures of 23—300 °C, fluxes of 6 x 
10"! to 1.3 x 10'* Sb cm~? sec”, and fluences of 5 x 10'* to 2 x 107 
Sb cm~? were investigated, and transmission electron microscopy 
was used to detect the precipitates and to determine their size 
distributions. The AlSb precipitate mean size becomes larger and the 
number density decreases with increasing Sb implantation tempera- 
ture, with increasing fluence, and with decreasing flux. The tempera- 
ture and flux dependences of the evolution are large for 5 x 10'* Sb 
cm? added to initially pure Al, and are much weaker at higher 
fluences where 1.5 x 10'* Sb cm~? has been added to a preexisting 
precipitate distribution. This indicates that flux and temperature 
affect the size distribution most strongly during nucleation and/or 
early growth. Ion damage has been demonstrated to be a significant 
factor in the precipitate evolution through Ar and Al bombardment 
of preexisting precipitates. At 300 °C self-ion bombardment leads to 
ripening, whereas the precipitate size distribution is stable in the 
absence of implantation. At room temperature, Ar irradiation causes 
the AlSb diffraction pattern to disappear at ~1 displacement per 
atom (dpa) independent of precipitate size, suggesting that here 
destruction of precipitates occurs due to disordering of the AlSb 
lattice. The results are discussed in terms of thermal and irradiation- 
induced processes. 


16690 Surface 4d — 4f photon absorption and surface mixed 
valence in Sm metal. Allen, J.W.; Johansson, L.I.; Bauer, R.S.; 
Lindau, I.; Hagstroem, S.B.M. (Xerox Palo Alto Research Center, 
Palo Alto, California 94304). Phys. Rev. Lett.; 41: No. 21, 1499- 
1502(20 Nov 1978). 

By constant-initial-state photoelectron-yield spectroscopy in 
the 50-250-eV photon energy range, we have measured separately 
the 4d — 4f photon absorption of 4f° and 4f° Sm atoms on the 
surface of evaporated Sm films. The 4f* and 4f* electron emission 
shows two spectrally distinct enhancements corresponding to 
4d'°4f° —. 4d°4f° and 4d'°4f* —. 4d°4f? transitions. Since bulk 
photon absorption and constant-final-state yield shows only the first 
spectrum, surface and bulk electronic configurations can be distin- 
guished. 
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16691 Energy straggling of protons in Be, C, Al, and Si. Langley, 
R.A.; Brice, D.K. (Sandia Laboratories, Albuquerque, New Mexico 
87185). Phys. Rev., B; 18: No. 9, 4673-4684(1 Nov 1978). 

Ion backscattering from solid targets of elements with promi- 
nent structure in their (p, p) scattering cross section has been used to 
measure the energy straggling of protons in Be, C, Al, and Si. 
Single-crystal targets were used in order to minimize porosity, 
channeling, and surface-roughness effects. In order to obtain strag- 

ing parameters from the experimental data, corrections for contri- 
butions, other than those mentioned above, to the broadening of the 
observed spectra were made. The energy dependence of the stop- 
ping power of the target for the protons makes a significant contri- 
bution to the broadening of the observed backscattering spectra, and 
must be properly accounted for if precise values of the straggling 
parameters are to be obtained. A procedure is described for accom- 
plishing this. Using the experimental technique and analysis proce- 
dure described, proton straggling was evaluated in Be, C, Al, and Si 
in the energy range of 100—3000 keV. The results are summarized 
by defining f equivalent 2//sub B/, where 0/sub B/ is the 
straggling predicted by the Bohr theory. The results are: Be (E/sub 
res/ = 2.530 MeV), f = 1.0/sup +0.3//sub -1.0/; C (E/sub res/ = 
0.47 MeV), f = 0.0/sup +1.5//sub -0.0/; C (E/sub res/ = 1.73 
MeV), f = 0.9 +- 0.1; Al (E/sub res/ = 2.480 MeV), f = 1.25 +- 
0.2; Al (E/sub res/ = 2.555 MeV), f = 1.25 +- 0.2; Si (E/sub res/ 
= 1.682 MeV), f = 1.15 +- 0.2; Si (E/sub res/ = 2.099 MeV), f = 
1.4 +- 0.3. In addition to the straggling results, relative elastic 
scattering cross sections were determined for protons on Be (2.25— 
2.85 MeV, 6/sub lab/ = 170°) and on Al (2.4—2.6 MeV, @/sub lab/ 
= 170°). 


16692 Ion-irradiation studies of the damage function of copper 
and silver. Averback, R.S.; Benedek, R.; Merkle, K.L. (Materials 
Science Division, Argonne National Laboratory, Argonne, Illinois 
60439). Phys. Rev., B; 18: No. 8, 4156-4171(15 Oct 1978). 

A systematic study of the damage function of both Ag and Cu 
has been performed by measuring resistivity increments induced by 
irradiation of thin-foil specimens at 6 K with several species of ions. 
Beam energies were selected such that the projectiles were stopped 
within the target. Results were compared with theoretical calcula- 
tions based on a modified Kinchin-Pease damage function. The 

efficiency (ratio of experimental-to-theoretical values) is 

unity for irradiations with H, but decreases rapidly as the 

mass increases, which results in harder recoil spectra. For 

heavier than Ne, the efficiency becomes relatively con- 

stant (0.4 for Ag and 0.35 for Cu). These results indicate that 

deviations from the modified Kinchin-Pease model begin to occur at 

energies not far above the displacement threshold energy and the 

efficiency becomes roughly constant for recoil energies greater than 

a few keV. Comparison is made with damage-rate studies for other 
types of irradiation. 


16693 Strengthening of ordered Zr; Al by fast neutron irradiation. 
Schulson, E.M. (Chalk River Nuclear Lab., Ont.). Acta Metall.; 26: 
No. 8, 1189-1198(Aug 1978). 
The room temperature tensile properties have been measured 
of ZrsAl irradiated by fast neutrons to a dose of 1.4 x 10% n/m? 
Yielding occurs discontinuously and is accompanied by the propaga- 
tion of a Lueders band within which the strain, €/sub L//sup phi/, is 
given by €/sub L//sup phi/ = A/sup phi/d/sup -1/2/, where d/sup 
& is an experimental parameter and d is the average grain size. 
flow stress, o/sub f//sup phi/, including the yield strength, 
obeys an expression of the form o/sub f//sup phi/ = oo/sup phi/(e) 
+ k/sup phi/d/sup -1/2/ where oo/sup phi/(€) and k/sup phi/ are 
experimental parameters; oo/sup phi/(€) increases linearly with plas- 
tic strain, €, while k/sup phi/ remains constant. The work-hardening 
rate is essentially independent of the grain size, as are the tensile 
strength and the ductility. Fracture occurs in a ductile mode. When 
compared with the behavior of unirradiated material, the results 
show that the irradiation increases the yield strength and decreases 
the work-hardening rate, but has little effect on the tensile strength, 
ductility and fracture. 


16694 Irradiation effects on the behavior of structural materials 
at elevated temperature. Abo-El-Ata, M.M. (San Francisco State 
Univ., CA). J. Eng. Mater. Technol.; 100: No. 2, 121-127(Apr 1978). 

A qualitative review of the effects of fast neutron irradiation 
on the mechanical behavior of materials used in the construction of 
Fast Breeder Reactor Core Components is presented in three sec- 
tions. First, effects of preirradiation on the strength, ductility, elastic 
moduli, thermal creep, creep-rupture, and fatigue are discussed. 
Second, the phenomenon of irradiation induced swelling is explained 
and the effects of temperature, cold work, and stress on swelling are 
presented. Third, irradiation creep is defined and the effects of 
temperature, stress, and cold work on irradiation creep are dis- 
cussed. The review is based on the most recently available experi- 
mental data on austenitic stainless steels. 
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16695 Yield strength of the Li. phase ZrsAl. Schulson, E.M.; 
Roy, J.A. (Chalk River Nuclear Labs., Ontario, Canada). Acta 
Metall.; 26: No. 1, 29-38(Jan 1978). 

The yield strength of well-annealed, polycrystalline ZrsA1 has 
been measured versus temperature, strain rate and grain size. The 
results show that at temperatures below = 875 K (for material of 5 

m in size) yielding is controlled by dislocation generation and 

y the subsequent transmission of slip across grain boundaries. At 
higher temperatures, yielding is controlled by grain boundary slid- 
ing. Tests at 295 and 675 K show that the yield strength, o/sub y/, 
obeys the expression o/sub y/ = o/sub 0/ + k/sub y/d/sup -1/2/, 
where o/sub 0/ and k/sub y/ are experimental parameters and d is a 
measure of grain size: o/sub 0/ increases with temperature, while k/ 
sub y/ decreases, and this causes o-/sub y/ to increase with tempera- 
ture for d > d/sub c/, but to decrease for d < d/sub c/, where d/ 
sub c/ ~ 2 um. At these temperatures, yielding occurs discontinu- 
ously and is accompanied by the propagation of a Luders band 
within which the strain, €/sub L/, is given by €/sub L/ = A me - 
1/2/, where A is an ee parameter which increases with 
increasing temperature. A is equivalent to k/sub y/@ where @ is the 
work-hardening rate at low strains. The positive temperature re- 
sponse of o> is discussed in terms of current theories of yielding in 

e Ll: alloys. 


16696 Reliability problems of reactor pressure components. 
Vienna; IAEA (1978). vp. (CONF-7710108—-P1). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

Separate abstracts are included for individual papers. 


16697 Direct observation of radiation-induced coated cavities. 
Farrell, K.; Bentley, J.; Braski, D.N. (Oak Ridge National Lab., 
TN). Scr. Metall.; 11: No. 3, 243-248(Mar 1977). 

Cavities in neutron-irradiated aluminum are coated. The coat- 
ing apparently consists predominantly of silicon with some alumi- 
num based on EDS analyses which would not detect elements of Z 
< 11. The coatings display no evidence of crystallinity even though 
the concurrently-produced silicon precipitates in the matrix are 
crystalline. The shell thickness of the cavities usually averaged about 
4 nm but in cases where strata were evident was sometimes as high 
as 11 nm. Some of the cavities released from the matrix by electropo- 
lishing collapsed but remained intact rather than shattering, suggest- 
ing that the shell material has either rubber-like elasticity or is highly 
plastically deformable. Recognition of coated cavities might be an 
important step in understanding and controlling radiation-induced 
swelling. 


CERAMICS, CERMETS, AND REFRACTORIES 


16698 (N—78-17223) Interdisciplinary research and development 
on the effects of the nature and properties of ceramic materials in the 
design of advanced structural components. Semiannual status 
(Wistar Inst. of Anatomy and Biology, Philadelphia, PA (USA)). 16 
Jan 1978. Contract NGR-48-002-004. 36p. (NASA-CR—155733; 
SASR—29). NTIS PC A03/MF AO1. 

An educational development and supportive research pro- 
gram on ceramic materials is described. This study is made to 
advance design methodology, improve materials, and develop engi- 
neers knowledgable in design with and use of high-performance 
ceramic materials. Emphasis is on the structures and related materi- 
als problems in a ceramic turbine engine, but applications in coal 
gasification, solar conversion, and magnetohydrodynamic technol- 
Ogies are considered. Progress of various research projects in the 
areas of new materials, processing, characterization, and nondestruc- 
tive testing is reported. Fracture toughness determination, extended 
X-ray absorption fine structure measurements, and grain boundary 
effects in beta-alumina are among the topics covered. 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 15294, 15301, 15302, 15316, 16623 


16699 (N—78-20336) X-ray photoelectron spectroscopy study of 
radiofrequency-sputterer refractory-compound steel interfaces. Wheel- 
er, D.R.; Brainard, W.A. (National Aeronautics and Space Adminis- 
tration, Cleveland, OH (USA). Lewis Research Center). Feb 1978. 
20p. (NASA-TP—1161; E—9374). NTIS PC A02/MF AO1. 
Radiofrequency sputtering was used to deposit MozC, MozBs, 
and MoSi2 coatings on 440C steel substrates. Both sputter etched 
and preoxidized substrates were used, and the films were deposited 
with and without a substrate bias of -300 V. The composition of the 
coatings was measured as a function of depth by X-ray photoelec- 
tron spectroscopy combined with argon ion etching. In the interfa- 
cial region there was evidence that bias produced a graded interface 
in Mo2Bs but not in Mo2C. Oxides of iron and of all film constituents 
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except carbon were present in all cases, but the iron oxide concentra- 
tion was higher and the layer, thicker on the preoxidized substrates. 
The film and iron oxides were mixed in the MoSi2 and Mot?C films 
but layered in the Mo2B; film. The presence of mixed oxides 
correlates with enhanced film adhesion. 


16700 (UCRL—13894) Sintering kinetics of pure and doped 
boron carbide. Final technical report. Lange, R.G.; Munir, Z.A. 


(California Univ., Davis (USA). Dept. of Mechanical Engineering). 
1976. Contract W-7405-ENG-48. 35p. Dep. NTIS, PC A03/MF 
AOl. 


The sintering of pure and doped boron carbide was investi- 
gated over the temperature range 1898° to 2380°K and at additive 
levels ranging from 0.75 to 10.0 wt%. The addition of 0.75 and 3.8 
wt% of AIFs, Ni, Fe, and Cu resulted in a deactivation in the 
sintering of boron carbide at all temperatures. In contrast, the 
addition of 10.0 wt% of these dopants resulted in enhanced shrink- 
age in B,C for the temperatures 1898m and 2133°K. At the highest 
temperature, 2380°K, the addition of AIF; at the 10.0 wt% level was 
the only case where enhanced shrinkage was observed. X-ray analy- 
sis showed the formation of a Bi2C2Al compound and the total 
release of the fluorine. These results are interpreted in terms of a 
grain-boundary diffusion process for pure and doped boron carbide. 


16701 Effect of binder phase on the properties of TiC—22.5 Ni— 
MoCx tool materials. Moskowitz, D.; Humenik, M. Jr. (Ford Motor 
Co., Detroit, MI). Int. J. Powder Metall. Powder Technol.; 14: No. 1, 
39-40, 42-45(Jan 1978). 

TiC—Ni—Mo—C compositions were prepared with binders 
containing 22.5 w/o Ni. The Mo content and the carbon content 
were varied. The amount of Ti in the binder phase was for determin- 
ing the strength of the material, due to a solid solution strengthening; 
the optimum Ti content is a function of the amount of Mo additions. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 15303, 16170, 16623, 16701, 16711 


16702 Volume and grain boundary diffusion of Hf in polycrystal- 
line Er2O3. Scheidecker, R.W.; Berard, M.F. (Iowa State Univ., 
Ames). J. Am. Ceram. Soc.; 61: No. 9-10, 399-402(Sep 1978). 

Hafnium diffusion was measured in polycrystalline Er2Os3 
with two impurity levels. A tracer sectioning technique was used 
and the diffusion coefficients were measured at 1601° to 1970°C. 
Volume diffusion of Hf showed both extrinsic and intrinsic behavior, 
with the transition temperature increasing with the impurity level 
present in Er2Os. The grain boundary diffusion was apparently 
extrinsic over the entire temperature interval. 


16703 Plastic deformation behavior and dislocation structure of 
CdTe single crystals. Hall, E.L.; Vander Sande, J.B. (Massachusetts 
Inst. of Technology, Cambridge). J. Am. Ceram. Soc.; 61: No. 9-10, 
417-425(Sep 1978). 

. ne ge CdTe specimens were deformed in compres- 
sion at 25° 300°, and 500°C to various levels of plastic strain 
and to failure. Deformation characteristics at each temperature are 
given as curves of shear stress vs shear strain and the effect of test 
temperature on deformation behavior is examined. The dislocation 
structure of the CdTe samples deformed at high temperatures is 
examined using transmission electron microscopy. The relation be- 
tween the deformation properties and the corresponding microstruc- 
ture in CdTe is explored using previously developed models to 
describe metallic and nonmetallic crystalline materials. 


16704 Effect of gadolinium on magnetite exsolution in a garnet 
matrix. Laval, J.Y. (Centre National de la Recherche Scientifique, 
Paris Cedex, France). J. Am. Ceram. Soc.; 61: No. 9-10, 455-457(Sep 
1978). 

Magnetite exsolves from a garnet matrix via a pretransformed 
nucleus when gadolinium is substituted for yttrium in yttrium iron 
garnet. The effect of gadolinium on the exsolution mechanism was 
studied by x-ray microanalysis using a transmission electron micro- 
scope; a strong decrease in gadolinium concentration was found 
within the petransformed nuclei. The ionic structure of the garnet 
lattice indicates that Ge** ions allow a shear process which leads to 
the petransformed nuclei, whereas with Y* ion diffusion is the only 
process for magnetite exsolution. 


16705 Pseudobinary TiO—ZrO,. Lyon, S.R. (Air Force Materi- 
als Lab., Wright-Patterson Air Force Base, OH); Ruh, R.; Doma- 
gala, R.F. J. Am. Ceram. Soc.; 61: No. 9-10, 469-471(Sep 1978). 

From 72. annual meeting of the American Ceramic Society; 
Philadelphia, PA (5 May 1970). 

TiO—ZrOz was studied as part of an investigation of the 
effect of titanium additions on the structure and properties of zir- 
conia. A study was made of the pseudobinary Ti—ZrO2?, which 
included an extensive literature review of the Ti—Zr—O ternary 
system. 
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16706 Dependence of phase composition on nuclei available in 
SiO.—Al,O3;. Risbud, S.H. (Lawrence Berkeley Lab. Berkeley, CA); 
Draper, V.F.; Pask, J.A. J. Am. Ceram. Soc.; 61: No. 9-10, 471- 
472(Sep 1978). 

Phase equilibria in the system SiO.—AhkOs; were studied. 
Data obtained by conventional static quenching and phase analysis 
are difficult to interpret due to persistent metastability in silicate 
systems. Aksay and Pask, using a diffusion couple technique to 
determine stable phase equilibria, proposed the stable and metastable 
phase equilibrium boundaries to explain experimentally observed 
behavior. The major area of difference in phase equilibria studies is 
in the nature of the stable equilibria in the high alumina of 
the diagram, i.e., the — behavior of mullite and the extent of 
the a-Al,Os primary phase field. Results are reported of an experi- 
ment designed to seek improved resolution in these areas and to 
clarify the phase behavior in the system SiO2—AlkOs. 


16707 Studies of stabilization and transport mechanisms in beta 
and beta” alumina by neutron diffraction. Roth, W.L. (General Elec- 
tric Research and Development Center, Schenectady, NY); Rei- 
dinger, F.; LaPlaca, S. pp 223-241 of Superionic conductors. Mahan, 
G.D.; Roth, W.L. (eds.). New York, NY; Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Advances in identifying structural defects and disorder that 
are important factors in determining stability and conductivity in 
sodium aluminates with beta-alumina structure are described. (GHT) 


16708 X-ray diffuse scattering from 8 alumina. Boilot, J.P. 
— Appliquee de I’Etat Solide, Paris, France); Collin, G.; 
Comes, R.; Thery, J.; Collongues, R.; Guinier, A. pp 243-260 of 

Superionic conductors. Mahan, G.D.; Roth, W.L. (eds.). New York, 
NY; Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Several 8 alumina crystals with Na, Ag, K, or Tl were 
studied. Sample preparation is explained. The temperature 
dence of the organization of the conducting ions in 8 alumina is 
discussed. The changes in ionic conductivity as a function of tem- 
perature or as a function of the conducting ions are correlated with 
changes in the degree of 2-D order among the conducting ions; the 
higher the degree of order, the lower the conductivity. exist- 
ence of interstitial O in mid-oxygen sites is confirmed, with a shift 
along the c axis of the nearby Al atoms from their octahedral sites to 
the tetrahedral sites. 11 figures. (RWR) 


16709 Experimental probes of microscopic interactions control- 
ling diffusion in cation substituted B-alumina. Allen, S.J. Jr., Feld- 
man, L.C.; McWhan, D.B.; Remeika, J.P.; Walstedt, R.E. (Bell 
Laboratories, Murray Hill, NJ). pp 279-298 of Superionic conduc- 
tors. Mahan, G.D.; Roth, W.L. (eds.). New York, ; Plenum Press 
(1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Some experiments that extend the knowledge of the structure 
of the average unit cell of the 8-aluminas are described. Information 
obtained from various dynamical probes and diffuse x-ray scattering 
is discussed. It was found that melt-grown material is more disor- 
dered than flux-grown material. 11 figures. (RWR) 


16710 NMR studies of superionic conductors, primarily beta— 
alumina, Story, H.S. (State Univ. of New York, Albany); Bailey, 
W.C.; Chung, I.; Roth, W.L. pp 317-333 of Superionic conductors. 
Mahan, G.D.; Roth, W.L. (eds.). New York, NY; Plenum Press 
(1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Theory of nuclear magnetic resonance relevant to su 
conductors is reviewed first. Then some applications of NMR to B. 
alumina, first in single crystals and then in polycrystalline materials, 
are discussed. Rotation patterns and line widths for several tempera- 
tures and angles are shown. The spectrum of a polycrystalline 
sample is presented, along with the spin—lattice relaxation time and 
the effect of several additives on the coupling constant. The princi 
pal results of NMR studies on the structure of Na B-alumina are 
summarized, and results of NMR studies on Cul, LiAISiO,, 
LieTisO;, Li/sub x/TiS2, and Na/sub x/TiS2 are mentioned. 9 fig- 
ures, 1 table. (RWR) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 16109, 16623, 16705 


16711 (HEDL-TME—78-31) Deformation behavior of UO, at 
temperatures above 2400°C, Slagle, O.D. (Hanford Engi ing De- 
velopment Lab., Richland, WA (USA)). Aug 1978. Contract EY-76- 
C-14-2170. 40p. Dep. NTIS, PC A03/MF AO1. 





1762 ENERGY RESEARCH ABSTRACTS 


An experimental system was developed for measuring the 
high-temperature creep rates of ceramic nuclear fuels to tempera- 
tures near their melting points. The results of a series of experiments 
carried out on UO, at temperatures above 2400°C are reported. The 
strain rate was found to be proportional to the 5.7 power of the 
stress while activation energies ranged from 250 to 340 Kcal/mole. 
An expression for describing the primary creep was derived from 
the initial time dependence of the deformation after stress applica- 
tion. A technique for studying the hot pressing behavior at 2580°C 
was devised but no definitive results were obtained from the first 
series of experiments. An empirical relationship is proposed for 
calculating the creep rates at very high temperatures (T > 2400°C). 


16712 (N—78-20338) Friction and wear of radiofrequency-sput- 
tered borides, silicides, and carbides. Brainard, W.A.; Wheeler, D.R. 
(National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). Apr 1978. 19p. (NASA-TP—1156; 
E—9384). NTIS PC A02/MF AOl. 

The friction and wear properties of several refractory com- 
pound coatings were examined. These compounds were applied to 
440 C bearing steel surfaces by radiofrequency (RF) sputtering. The 
refractory compounds were the titanium and molybdenum borides, 
the titanium and molybdenum silicides, and the titanium, molybde- 
num, and boron carbides. Friction testing was done with a pin-on- 
disk wear apparatus at loads from 0.1 to 5.0 newtons. Generally, the 
best wear properties were obtained when the coatings were bias 
sputtered onto 440 C disks that had been preoxidized. Adherence 
was improved because of the better bonding of the coatings to the 
iron oxide formed during preoxidation. As a class the carbides 
provided wear protection to the highest loads. Titanium boride 
coatings provided low friction and good wear properties to moder- 
ate loads. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 14975, 16341, 16701, 16707, 16708 


16713 (LA-UR—78-2102) Vaporization thermodynamics and ki- 
netics of hexagonal silicon carbide. Behrens, R.G.; Rinehart, G.H. 
(Los Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405- 
ENG-36. 23p. (CONF-780941—2). Dep. NTIS, MF AO1. 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

Portions of document are illegible. 

Mass spectrometer Knudsen effusion vaporization measure- 
ments over the temperature range 1835 to 2264K confirm earlier 
mass spectrometer results that Si(g) is the predominant vapor species 
above the SiC-C two-phase region. SieC(g) and SiC2(g) are found to 
be the next most important vapor species. Total vapor pressures are 
measured to be a factor of 10 to 15 higher than values previously 
reported between 1800 to 2200K. Silicon partial pressures lead to a 
value of -7.5 kcal mol’ for the enthalpy of formation of 
Sic(hexagonal) at 298K. Partial pressures of Si(g), SiC2(g), and 
SieC(g) lead to third-law enthalpies of formation for SiC2(g) and 
SieC(g) which are in accord with previously recommended values. 
Langmuir vaporization of SiC(hexagonal) (0001) single crystal faces 
in the mass spectrometer show ion intensities of Si* and SiC,* that 
are time-independent after an initial induction period during which 
the intensities increase by a factor of 1.5 before attaining steady-state 
value. The mass spectrometer studies between 2200 to 2500K give 
activation enthalpies of AH*(2350) = 141.6 +- 2.7 kcal mol! for 
Si(g) and AH*(2350) = 166.2 +- 3.5 kcal mol~! for SiC2(g) vapori- 
zation from the (0001) crystal face of hexagonal SiC. Constant 
temperature total mass-loss Langmuir vaporization experiments 
using SiC (0001) crystal faces show a time-dependent rate of mass- 
loss. It is believed that this time-dependent behavior is caused by a 
decrease in the SiC(hexagonal) single crystal surface area and is not 
due to impedance of silicon vaporization by the graphite layer 
formed on the crystal surface during decomposition. 


16714 Moessbauer resonance in *°Pu. Kalvius, G.M.; Cohen, 
D.; Dunlap, B.D.; Shenoy, G.K. (Argonne National Laboratory, 
Argonne, Illinois 60439). Phys. Rev., B; 18: No. 9, 4581-4587(1 Nov 
1978). 

The Moessbauer resonance of the 42.9-keV a transition in 
240Py has been observed. As source activity, the a parent ***Cm, 
with half-life of 18.1 yr, was used. For a CmO, source and a PuO, 
absorbed at 4.2 and 77 K, a single resonance line with a width of 
about 20% larger than the natural width of 40 mm/sec was ob- 
served. In the hexavalent plutonyl compound PuOQ2C,O,, a quadru- 
pole interaction of vertical-bar e*qQ vertical-bar = 95 mm/sec was 
found. No isomer shifts could be detected. 


16715 Oxidation and reduction of lithium-containing MgO at 
high temperatures. Lacy, J.B.; Abraham, M.M.; Boldu O., J.L.; Chen, 
Y.; Narayan, J.; Tohver, H.T. (Solid State Division, Oak Ridge 
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National Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev., B; 
18: No. 8, 4136-4142(15 Oct 1978). 

The effect of oxidation and reduction on Li-containing MgO 
crystals at temperatures up to 1600 K is reported. Heating in 
oxidizing atmospheres followed by fast cooling produces stable [Li]° 
defects, whereas similar treatment in a reducing atmosphere does 
not. Annealing rates of these defects also depend on whether the 
crystals are in an oxidizing or reducing atmosphere. A short-range 
diffusion mechanism is proposed to describe the atmospheric depen- 
dence of [Li]°-defect production. Heating to ~ 1500 °K, regardless 
of the ambient atmosphere, gives rise to a broad optical absorption 
band at ~ 5.3 eV, which we believe to be associated with lithium. 
Optical excitation of this band produces a luminescence which peaks 
near 2.7 eV. 


16716 Electrical conductivity in lead zirconate—titanate ceram- 
ics. Dih, J.J.; Fulrath, R.M. (University of California, Berkeley). J. 
Am. Ceram. Soc.; 61: No. 9-10, 448-451(Sep 1978). 

Electrical conductivity was investigated in polycrystalline 
lead zirconate—titanate ceramics, with and without various dopants 
and stoichiometry, fabricated from chemical solutions and mixed- 
oxide powders. A multiphase packing-powder technique was used to 
control the stoichiometry of the system during sintering. The dc 
resistivity was measured by using a guard-ring method. Electrical 
conduction follows typical semiconductor behavior. Thermoelectric 
power measurements showed that hole conduction was dominant. 
Impurity ions which can serve as acceptors or donors significantly 
affect the conduction process. For undoped PZT the activation 
energy was 3.6 eV from 650 to 800°C and 1.4 eV at <650°C. 


16717 Fluctuations of the current and switching time of vanadium 
dioxide single crystals. Alekseyunas, A.; Bareikis, V.; Bondarenko, 
V.; Liberis, Y. (Institute of Semiconductor Physics, Academy of 
Sciences of the Lithuanian SSR, Vilnius). Sov. Phys. - Solid State 
(Engl. Transl.); 20: No. 7, 1143-1145(Jul 1978). 

A study was made of the spectral density of the noise voltage 
developed in VOz single crystals in the semiconductor and metal 
phases and in the presence of a metal-phase channel. The noise 
spectra were used to determine the minimum possible switching time 
which was tau=x5.6 x 10~® sec. The temperature of the metal-phase 
channel was determined in the static regime and the time depen- 
dence of the temperature was found in the pulse regime. The 
temperature of the channel was a function of time and its maximum 
value in the pulse regime exceeded considerably the temperature in 
the static regime. 


16718 Electrical and magnetic properties of V/sub n/O/sub 
2n/—1 Magneli phases. Goryachev, E.G.; Ovchinnikov, S.G. (L. V. 
Kirenskii Institute of Physics, Siberian Branch of the Academy of 
Sciences of the USSR, Krasnoyarsk). Sov. Phys. - Solid State (Engl. 
Transl.); 20: No. 7, 1270-1275(Jul 1978). 

An energy band model of the V/sub n/O/sub 2n/—1 (3< or 
=n< or =9) Magneli phases is proposed. According to this model, 
the vanadium ions have a fractional valence and a fractional number 
of the d electrons per atom in a narrow conduction band. It is shown 
that the initial metal state is unstable and undergoes a metal— 
insulator transition with an n-fold increase in the lattice period. The 
question of instability of a paramagnetic insulator state, which can 
go over to an antiferromagnetic insulator state, is discussed. This 
instability is demonstrated for n=4 (V4O7). The expression for the 
free energy of an antiferromagnetic insulator is used to obtain the 
self-consistency equation for the sublattice magnetization, which 
describes the first-order transition to a paramagnetic state. The Neel 
temperature is calculated for the whole series of the Magneli phases 
and the dependence of this temperature on an external magnetic field 
is found. 


16719 Some thermodynamic, electrical and electrochemical prop- 
erties of silver vanadium bronzes. Scholtens, B.B.; Polder, R.; Broers, 
G.H.J. (State Univ., Utrecht, Netherlands). Electrochim. Acta; 23: 
No. 6, 483-488(Jun 1978). 

Silver vanadium bronzes (Ag/sub x/V2Os) were investigated 
for their electrical, electrochemical and thermodynamic properties. 
The specific conductivity of B-Ag/sub x/V2O; as a function of 
temperature and composition parameter x is measured. From emf 
measurements values are obtained for the partial thermodynamic 
functions AH/sub Ag/ and AS/sub Ag/ for Ag/sub x/V2O; as a 
function of x. By aid of these values an integral curve for AH/sub 
Ag/ and AG/sub Ag/(500 K) as a function of x is constructed. It 
follows that silver vanadium bronzes have remarkable thermody- 
namic properties. Finally some current density-voltage curves are 
given at different temperatures for galvanic cells with a a Ago 
30V2Os bronze as a cathode material. It can be concluded from this 
investigation that silver vanadium bronzes are not suitable as solid 
solution electrodes in all solid-state cells. 
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16720 Superionic conductors. Mahan, G.D.; Roth, W.L. (eds.). 
New York, NY; Plenum Press (1976). 45lp. (CONF-760552—). 
$39.50. 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Research results are presented on ion transport, physical 
properties of single crystals, phase transformations, electrical, optical 
and thermal properties of polycrystalline ceramic materials, and 
applications of superionic conductors in fuel cells, batteries, and 
other electrochemical devices. (GHT) 


16721 Electrochemical properties of some solid electrolytes. 
Armstrong, R.D.; Dickinson, T. (Electrochemistry Research Labo- 
ratories, Newcastle-upon-Tyne, England). pp 65-80 of Superionic 
conductors. Mahan, G.D.; Roth, W.L. (eds.). New York, NY 
Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Studies of solid electrolyte systems are reviewed. Emphasis is 
toward studying systems which can be used as power sources. Three 
main topics are covered. The first deals with the kinetics and 
mechanisms of metal/solid electrolyte systems, including Ag/ 
AgsRbIs, Ag/Age(WO,)Il,, Cu/complex cuprous bromides, and Na/ 
B-alumina. Studies of solid electrolyte/cathode systems have in- 
volved In/AgsRbIs and NaeS3/B-alumina. Finally, cell degradation 
processes are discussed including iodine diffusion through AgsRbIs, 
the anodic decomposition of a complex cuprous bromide and sodium 
penetration into B-alumina. (GHT) 


16722 Light scattering measurements in solid ionic conductors. 
Chase, L.L. (Clarendon Laboratory, Oxford, England). pp 299-315 
of Superionic conductors. Mahan, G.D.; Roth, W.L. (eds.). New 
York, NY; Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

The application of light scattering techniques to study factors 
affecting ionic conduction in solids is a recent development. As a 
result, many experimental results are not understood, and some 
theoretically predicted phenomena have not been observed. The 
current situation in both categories is reviewed. When possible, 
examples of experimental results are presented to illustrate the poten- 
tial of light scattering measurements for examining the mechanisms 
responsible for ionic conduction in solid electrolytes. Raman scatter- 


ing, Brillouin scattering, and photon-correlation spectroscopy are 
discussed, with emphasis on the former. Among the materials exam- 
ined are alkaline earth halides, AgI, 8—AlhOs, and PbF2. 7 figures, 1 
table. (RWR) 


16723 Additives and resistivity in beta-alumina. Kennedy, J.H. 
(Univ. of California, Santa Barbara). pp 335-350 of Superionic con- 
ductors. Mahan, G.D.; Roth, W.L. (eds.). New York, NY; Plenum 
Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

The resistivity of B-alumina is sensitive to composition. The 
situation is complicated by the fact that the constituents of the 
material being studied may play various roles in affecting the meas- 
ured resistivity. Five processes that affect the resistivity of B-alumina 
are discussed: replacement of sodium, change in concentration of 
conductive sodium ions, sintering to high density, change in struc- 
ture to 8”’-alumina, and replacement of aluminum. 6 figures, 8 tables. 
(RWR) 


16724 Inter- and intra-granular resistivity of beta-alumina. 
Powers, R.W. (General Electric Research and Development Center, 
Schenectady, NY). pp 351-368 of Superionic conductors. Mahan, 
G.D.; Roth, W.L. (eds.). New York, NY; Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

The electrical properties of polycrystalline B-alumina involve 
two features not encountered with single crystals—tortuosity and 
grain boundaries. The former is discussed only briefly. The emphasis 
is on a model for separating measured impedances into intergranular 
(grain boundary) and intragranular (crystal) components, with prac- 
tical methods for determining the parameters characterizing these 
components, and with variations in parameter values with composi- 
tion. 9 figures, 2 tables. (RWR) 


16725 Some super ionic conductors and their applications. Taka- 
hashi, T. (Nagoya Univ., Japan). pp 379-394 of Superionic conduc- 
tors. Mahan, G.D.; Roth, W.L. (eds.). New York, NY; Plenum Press 
(1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

A survey is presented of some special types of solid electro- 
lytes and their applications. (GHT) 
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16726 Fluorite-type oxygen conductors. Nowick, A.S.; Park, 
D.S. (Columbia Univ., New York, NY). pp 395-412 of Superionic 
conductors. Mahan, G.D.; Roth, W.L. (eds.). New York, NY; 
Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Solid electrolytes which conduct by oxygen-ion transport 
have been of great interest for use in high-temperature fuel cells, as 
well as for the measurement of thermodynamic and kinetic proper- 
ties of systems containing oxygen. Oxides which possess the fluorite 
structure, notably solid solutions of ZrO2, HfO2, ThO2 and CeOn, are 
emphasized in this review in which defect interactions in these 
oxides are studied. (GHT) 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 14975 


RADIATION EFFECTS 


16727 Effect of ion bombardment on the optical characteristics of 
the phase transition in VO. films. Abroyan, I.A.; Velichko, V.Y.; 
Gavrilyuk, A.I.; Zakharchenya, B.P.; Chudnovskii, F.A. (A. F. Ioffe 
Physicotechnical Institute, Academy of Sciences of the USSR, Len- 
ingrad and M. I. Kalinin Leningrad Polytechnical Institute). Sov. 
Tech. Phys. Lett. (Engl. Transl.); 4: No. 5, 225-227(May 1978). 

VO, films were bombarded with N and Ar ions. The color 
and reflection spectra in the visible region were studied to deduce 
the effects of the ion irradiation at the metal-semiconductor phase 
transition temperature.(AIP) 


COMPOSITE MATERIALS 
REFER ALSO TO CITATION(S) 16842 


PREPARATION AND FABRICATION 


16728 (N—78-17161) Warm and cold forming of boron fiber 
reinforced aluminum. Gruenthaler, K.H.; Neumann, K. (Battelle- 
Institut e.V., Frankfurt am Main (Germany, F.R.)). 1977. 80p. 
(BMVG-FBWT—77-10). NTIS PC A05/MF AO1. 

Possible ways of forming sheets and compressor blades made 
from boron fiber-reinforced aluminum alloys are described. The 
sheet radii depend on sheet thickness, fiber orientation, and the 
matrix/fiber system composition. In the case of longitudinal fiber 
orientation, bending radii of interest for technical applications can be 
obtained only through hot forming at temperatures above 500 C, 
which often involves damage to the sheets. With cross-ply fiber 
arrangement or when the fibers are oriented transversely or at an 
angle of 45 deg to the bending direction radii of about 100 mm and 
smaller can already be obtained at room temperature. The most 
favorable forming behavior is shown by metal sheets with boron ByC 
reinforcing fibers. For boron fiber reinforced aluminum alloy com- 
pressor blades, torsion angles up to 25° are possible without any 
significant damage to the material, whereas for bending up and down 
only small angle variations are feasible. This formability is sufficient 
for redressing compressor blades. Forming has only a minor effect 
on the strength of metal sheets or blades. 


16729 (N—78-20256) Effects of fabrication and joining processes 
on compressive strength of boron/aluminum and borsic/aluminum 
structural panels. Royster, D.M.; Wiant, H.R.; Mcwithey, R.R. (Na- 
tional Aeronautics and Space Administration, Langley AFB, VA 
(USA). Langley Research Center). Apr 1978. 55p. (NASA-TP— 
1121; L—11728). NTIS PC A04/MF AO1. 

Processes for forming and joining boron/aluminum and 
borsic/aluminum to themselves and to titanium alloys were studied. 
Composite skin and titanium skin panels were joined to composite 
stringers by high strength bolts, by spotwelding, by diffusion bond- 
ing, by adhesive bonding, or by brazing. The effects of the fabrica- 
tion and joining processes on panel compressive strengths were 
— Predicted buckling loads were compared with experimen- 
tal data. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 16729 


16730 (N—78-17162) Trends in the application of fiber-rein- 
forced material with plastic matrix. . Ketterl, H.; Sahm, K.F. (Dor- 
nier-System G.m.b.H., Friedrichshafen (Germany, F.R.)). 1977. Con- 
tract T/RF-52/RF-520/51066. 167p. (BMVG-FBWT—77-12). NTIS 
PC A08/MF AOl. 

New developments in composite materials with so-called 
advanced fibers such as boron, carbon, Kevlar 49 (aromatic polya- 
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mide), and asbestos fibers are expounded. The essential mechanical 
and physical om aggre of fiber-reinforced plastics were compiled; 
t and future applications of these materials are described. 
vestigations to improve the temperature resistance of the organic 
matrix are also reviewed. The result of this study is a summary and a 
discussion of essential futufe developments especially with a view to 
military applications including technological and economic aspects. 


16731 Chain-of-bundles probability model for the strength of 
fibrous materials I: analysis and conjectures. Harlow, D.G.; Phoenix, 
“= Univ., Ithaca, NY). J. Compos. Mater.; 12: 195-214(Apr 

Analytical results are discussed for the chain-of-bundles prob- 
ability model for the strength of fibrous materials. Two load sharing 
rules are considered for failed and nonfailed fibers in a bundle. The 
first is the equal load sharing rule of classical analysis, and the 
second is a local load sharing rule which is more realistic for 
composite materials. A detailed discussion of past statistical analysis 
is given. From a careful study of previous results, several conjec- 
tures and key questions about the behavior of the strength are 
generated. Also, an exact analysis of failure is performed so that the 
properties of the —~ distribution can be studied. Difficulties of a 
general analysis are discussed in detail. The sequel will contain a 
thorough numerical investigation of the model with emphasis on 
studying the convergence of certain transformed distributions and on 
answering key questions raised in this study. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 16730 


POLYMERS AND PLASTICS 


16732 (CONF-780643—) Polymer materials basic research needs 
for energy tions. Macknight, W.J.; Baer, E.; Nelson, R.D. 
(eds.). (Case Western Reserve Univ., Cleveland, OH (USA)). Aug 
1978. 204p. Dep. NTIS, PC A10/MF AOI1. 

From Conference on polymer materials basic research needs; 
Cleveland, OH, USA (27 Jun 1978). 

The larger field covered in the workshop consists of (1) 
synthesis and characterization, (2) physical chemistry, (3) physics, 
and (4) engineering. Polymeric materials are properly regarded as 
new materials in their own right, not as replacements for existing 
materials. As such they need to be studied to understand the proper- 
ties which are unique to them by virtue of their particular molecular 
structures. Technological applications will rationally follow from 
such studies. It is the objective of this report to point out basic 
research needs in polymer materials related to energy. The develop- 
ment of sophisticated instrumentation makes the task of molecular 
characterization possible on a level hitherto unattainable. Many of 
these instruments because of their size and complexity must of 
necessity be located at the DOE National Laboratories. The impor- 
tance of personnel trained in the polymer field located at these 
facilities is emphasized. In the past there has been relatively little 
concerted polymer research within the energy community. This 

rt attempts to describe the present situation and point out some 
needs and future research directions. (GHT) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 15020 


16733 (BDX—613-2075(Rev.)) Characteristics of laser cutting 
Kevlar laminates. T Van Cleave, R.A. (Bendix Corp., 
Kansas City, MO (USA)). Jan 1979. Contract EY-76-C-04-0613. 28p. 
Dep. NTIS, PC A03/MF AOl1. 

Comparison of laser-cut and machined samples of Kevlar/ 
epoxy laminates has shown that material properties are not degraded 
by use of the laser. With present techniques and a 1000-W CO. laser, 
the maximum laminate thickness that can be cut satisfactorily is 9.5 
mm. Power requirements, edge taper, and kerf width for various 
thicknesses have been established. Partial-depth cuts, controlled and 
repeatable to within 0.5 mm, have been produced in Kevlar/epoxy 
laminates by scanning the material under a pulsed beam. Fumes 
produced during cutting operations require proper exhaust methods 
to avoid long exposures to benzene, a potential carcinogen. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 15235, 16733 


16734 (BDX—613-2110) Shelf-life determination of epoxy pre- 
pregs and film adhesives. Parker, B.G.; Smith, C.H. (Bendix Corp., 
Kansas City, MO (USA)). 1978. Contract EY-76-C-04-0613. 34p. 
Dep. NTIS, PC A03/MF AO1. 


ERA VOL. 4, NO. 7 


Epoxy prepregs and film adhesives are composed of partially 

cured (B” staged) epoxy resins and, in the case of the prepregs, a 
fiber matrix. Purchased epoxy prepreg lots typically are accepted or 
rejected on the basis of resin content, gel time, and resin flow. The 
shelf-life storage conditions of both materials generally are based on 
vendor recommendation. At The Bendix Corporation, Kansas City 
Division, there has been concern recently with shelf-life aging of a 
Kevlar/epoxy prepreg. At present, lot acceptance of this prepreg is 

ially based on flow test data which was considered of question- 
able merit for shelf-life extension determinations. Film adhesive lots 
are generally accepted or rejected on the basis of lap shear strength 
data. When film adhesive is bought as a small preformed shape, 
whose size and configuration prevent lap-shear testing, it must be lot 
accepted by vendor certification only. Differential scanning calori- 
metry (DSC) is a method for performing thermochemical analysis. 
DSC can readily be applied to epoxy prepregs for acceptance testing 
and observing the kinetics of the curing reaction. In this study, the 
practical aspects of such methods were further investigated, and 
additional ways for determining the effects of ’'B” stage conditioning 
on the | ery = parameters of epoxy prepregs and predicting the 
shelf-life of these materials, as well as film adhesives, were devel- 
oped. 
DEGRADATION AND EROSION 
REFPQ:ALSO TO CITATION(S) 15779 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 15493, 15494, 15496, 15502, 
15528, 15529, 15530, 15531, 15533, 15535, 15570, 15572, 15573, 
15578, 15594, 15595, 15612, 15622, 15623, 15624, 15625, 15626, 
15634, 15636, 15638, 15641, 16066 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 15637, 16745 


16735 Phase transitions and translational freedom in solid elec- 
trolytes. O'Keeffe, M. (Arizona State Univ., Tempe). pp 101-114 of 
Superionic conductors. Mahan, G.D.; Roth, W.L. (eds.). New York, 
NY; Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

The evidence that there are liquid-like degrees of freedom in 
solid electrolytes, and the nature of the transitions from “‘solid-like” 
to “liquid-like” states are discussed. The transition in crystals like 
lead fluoride is discussed. Here the transition from solid to liquid-like 
behavior appears in every respect to be continuous and spread out 
over a temperature range of typically a hundred degrees or more. 
The discussion is limited mainly to binary salts. (GHT) 


16736 Vibration effect in the order—disorder transition theory of 
RbAgIs. Choi, S.; Lee, W.M. (Univ. of North Carolina, Chapel 
Hill). pp 157-165 of Superionic conductors. Mahan, G.D.; Roth, 
W.L. (eds.). New York, NY; Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Vibrational frequencies are expected to be quite different at 
different sites of the carrier ion in a superionic conductor. For a 
simple model of RbAgyls, the effect of vibrational frequency differ- 
ences on the equilibrium distribution of Ag* ions was examined. It 
was found that considerable error could result from neglect of this 
effect. (auth) 


PROPERTIES 


REFER ALSO TO CITATION(S) 15479, 15570, 15571, 15574, 
15578, 15599, 15602, 15624, 15625, 15635, 15636, 16153, 16636, 
16652, 16720, 16722, 16725, 16735 


16737 (LBL—8222) Light scattering studies of solids and atomic 
vapors. Chiang, T.C. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Sep 1978. Contract W-7405-ENG-48. 13lp. Dep. 
NTIS, PC A07/MF AO1. 

Thesis. 

The general technique of light scattering and luminescence 
was used to study the properties of a number of material systems. 
First, multi-phonon resonant Raman scattering up to four phonons in 
GaSe and one- and two-phonon resonant Raman scattering in the 
mixed GaS/sub x/Se/sub 1-x/ crystals with x < or = 0.23 were 
investigated. Second, the observation of one-phonon resonant 
Raman scattering in HfS2 is reported. The result is used to determine 





APRIL 15, 1979 


the position of the direct gap of HfSz. Third, the first observation of 
the 7-polarized one-magnon luminescence sideband of the *T/sub 
lg/ (*G) — *A/sub lg/(®S) excitonic transition in antiferromagnetic 
Mnf; is presented. An effective temperature of the crystal is de- 
duced from the simultaneously observed anti-Stokes sideband emis- 
sion. Multi-magnon (< or = 7) excitonic luminescence sidebands 
were also observed in MnF2, KMnF:2, and RbMnF; using pulsed 
excitation and detection. A simple model based on two-ion local 
exchange is proposed to explain the results qualitatively. Fourth, the 
first observation of two-magnon resonant Raman scattering in MnF2 
around the magnon sidebands is reported. A simple theoretical 
description explains the experimental observations. Fifth, a detailed 
theory of exciton-exciton interaction in MnF2 is developed to explain 
and to predict the experimental results on two-exciton absorption, 
high level excitation, and exciton—exciton scattering. Sixth, Bril- 
louin scattering was used to obtain the five independent elastic 
constants of the layered compound GaSe. The results show clear 
elastic anisotropy of the crystal. Resonant Brillouin scattering near 
the absorption edge was also studied, but no resonant enhancement 
was found. Seventh, two-photon parametric scattering in sodium 
vapor was studied. Phase matching — and scattering cross 
sections are calculated for a given set of experimental conditions. 


16738 Helium migration in alkali germanate — Shelby, J.E. 
(Sandia Laboratories, Livermore, California 94550). J. Appl. ye 
50: No. 1, 276-279(Jan 1979). 

Helium permeability, diffusivity, and solubility have been 
measured for sodium, potassium, rubidium, and cesium germanate 
glasses, and for one series of sodium-potassium germanate glasses. In 
each case, the helium permeability and diffusivity exhibit minima in 
the property-composition curves. These minima shift to greater 
alkali oxide content and increase in magnitude in the order Cs, Rb, 
K, Na-K, Na. These minima result from corresponding maxima in 
activation energy for helium migration. Helium solubilities do not 
exhibit similar minima, but rather decrease monotonically with in- 
creasing alkali oxide content. These results appear to be related to 
free-volume changes in the glasses as a function of composition. The 
inability of the current structural model for these glasses to explain 
the results of the present study raises questions regarding the validity 
of that model. 


16739 Relaxation of tunneling systems by conduction electrons in 
a metallic glass. Golding, B.; Graebner, J.E.; Kane, A.B.; Black, J.L. 
(Bell Laboratories, Murray Hill, New Jersey 07974). Phys. Rev. Lett.; 
41: No. 21, 1487-1491(20 Nov 1978). 

Acoustic experiments on the metallic glass Pd/sub 0.775/ Si/ 
sub 0.165/Cu/sub 0.06/ are presented which show a tunneling- 
system decay rate at 0.01 K enhanced by a factor of 10* over 
insulating glass. A theory is presented for decay based upon the 
coupling of tunneling systems to conduction electrons, and the 
parameters of the theory are obtained from experiment. Relaxational 
absorption and dispersion in this amorphous metal are interpreted in 
terms of a tunneling model with a broad spectrum of decay rates. 


16740 Field dependence of spin dynamics in the itinerant ferro- 
magnet MnSi. Tarvin, J.A.; Shirane, G.; Endoh, Y.; Ishikawa, Y. 
(Brookhaven National Laboratory, Upton, New York 11973). Phys. 
Rev., B; 18: No. 9, 4815-4820(1 Nov 1978). 

Inelastic neutron scattering has been used to study the field 
dependence of low-energy magnetic excitations of the weak itinerant 
ferromagnet MnSi. At 5 K, the gap in the spin-wave dispersion 
relation increases linearly with applied magnetic field, with a slope 
that is consistent with a g factor of 2, and the spin-wave stiffness is 
indepedent of field. At 45 K, which is 15 K above the zero-field T/ 
sub c/, a 70-kOe field restores spin-wave behavior with a gap that is 
nearly equal to that at 5 K and with a stiffness about half as great as 
that observed at low temperature. The Stoner boundary seems to be 
shifted by the field, especially above T/sub c/. 


16741 Quantum oscillations and the Fermi surface of 2H-TaS». 
Hillenius, S.J.; Coleman, R.V. (Department of Physics, University of 
Virginia, Charlottesville, Virginia 22901). Phys. Rev., B; 18: No. 8, 
3790-3798(15 Oct 1978). 

Quantum oscillations in the magnetoresistance and susceptibil- 
ity of 2H-TaS: have been used to determine Fermi-surface cross 
sections. Eleven frequencies in the range from 0.04 to 6.44 MG have 
been observed corresponding to sections arising from the charge- 
density-wave transition at 75 K. Comparison to the frequencies 
observed in 4Hb-TaS2 shows that the Fermi-surface cross sections 
are similar in both the 2H and 4Hb phases indicating relatively little 
charge transfer between octahedral and trigonal prismatic layers in 
4Hb-TaS2. The angular dependence observed for a number of sec- 
tions in 2H-TaS. shows a sec@ dependence characteristic of cylin- 
ders while others show a more three-dimensional behavior in con- 
trast to 4Hb-TaS2 where all of the lowest frequencies show a sec@ 
dependence. Comparison to results on 2H-TaSe2 and to band-struc- 
ture calculations and band-folding models will also be made. that the 
Fermi-surface cross sections are similar in both the 
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16742 Measurement of P, V, T, and sound v across the 
melting curve of n-H2 and n-D2 to 19 kbar. Liebenberg, D.H.; Mills, 
R.L.; Bronson, J.C. (Los Alamos Scientific Laboratory, University 
of California, Los Alamos, New Mexico 87545). Phys. Rev., B; 18: 
No. 8, 4526-4532(15 Oct 1978). 

We used a piston-cylinder apparatus for simultaneous mea- 
surement of P, V, T, and longitudinal sound velocity v/sub 1/ across 
the melting line of n-H2 and n-D2 at pressures from about 4 to 19 
kbar. An equation of the modified Simon type was found to fit the 
melting-line data satisfactorily. We measured the volume and sound- 
velocity changes at melting and used these data to infer the Debye 
temperature, transverse sound velocity, Poisson ratio, compressibi- 
lity, and entropy in the solid phases. Comparisons with recent 
theoretical calculations and low-pressure measurements show gener- 
ally good agreement. 


16743 Properties and applications of solid solution electrodes. 
Steele, B.C.H. (Imperial College, London, England). pp 47-64 of 
Superionic conductors. Mahan, G.D.; Roth, W.L. (eds.). New York, 
NY; Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Selected materials can function as a host lattice for the 
incorporation of elements such as hydrogen, oxygen, copper, lith- 
ium, sodium, which may be employed as the electroactive species in 
a variety of electrochemical devices. Provided the solubility of the 
relevant species is relatively large, and that the rate of dissolution is 
fast, then these materials can be used as solid solution electrodes in 
appropriate electrochemical cells. These properties and uses are 
reviewed. (GHT) 


16744 Theoretical issues in superionic conductors. Mahan, G.D. 

(Indiana Univ., Bloomington). pp 115-134 of Superionic conductors. 

(is76) G.D.; Roth, W.L. (eds.). New York, NY; Plenum Press 
1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

Theories of conductivity are discussed, including defect 
models, domain models, and ionic polaron theory. Ionic solids 
showing large ionic conductivity often have one or more phase 
transitions; dependence of transition temperature on concentration is 
discussed. Structures conducting Ag* and Cu* ions are considered, 
and the properties of B-alumina are examined. 7 figures. (RWR) 


16745 Crystal structure and conductivity of AgI-based solid elec- 
trolytes II. Geller, S. (Univ. of Colorado, Boulder). pp 171-182 of 
Superionic conductors. Mahan, G.D.; Roth, W.L. (eds.). New York, 
NY; Plenum Press (1976). 

From International conference on superionic conductors; 
Schenectady, NY, USA (10 May 1976). 

A brief review of the structure of PysAgisles is presented 
along with a general discussion of AgI-based solid electrolytes, and a 
brief report on the low temperature modifications of RbAggls. 
(GHT) 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 16064, 17047 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 16056 


16746 Influence of sputtering on the distribution profile of ion— 
implanted impurities. Bilyus, K.1.; Pranyavichyus, L.I. (A. Snechkus 
Polytechnic Institute, Kaunas). Sov. Phys. - Semicond. (Engl. Transl.); 
12: No. 7, 801-802(Jul 1978). 

An experimental investigation was made of the influence of 
sputtering on the distribution profile of ion-implanted impurities: this 
was done by the method of two ion beams. It was found that the use 
of one ion beam, which implanted the impurities, and the other, 
which produced controlled sputtering of the surface of the solid, 
made it possible to vary the distribution profile of the implanted 
atomic particles. 


16747 Change in the crystal lattice period of gallium arsenide due 
to irradiation with fast neutrons. Korshunov, F.P.; Kurilovich, N.F. 
(Institute of Solid-State and Semiconductor Physics, Academy of 
Sciences of the Belorussian SSR, Minsk). Sov. Phys. - Semicond. 
(Engl. Transl.); 12: No. 7, 850-851(Jul 1978). 

The lattice constant increased linearly on increase of the dose. 
This increase was 7.2 x 10° A when the fast-neutron dose ws 2 x 
10'? cm~*. The increase was due to a change in the energy of the 
interatomic interaction in gallium arsenide crystals: this energy was 
diminished by fast-neutron irradiation. 
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CHEMISTRY 


REFER ALSO TO CITATION(S) 17630, 17650 


16748 Novel pictorial approach to teaching MO concepts in 
polyatomic molecules. Hoffman, D.K.; Ruedenberg, K.; Verkade, 
J.G. (lowa State Univ., Ames). J. Chem. Educ.; 54: 590-595(Oct 
1977). 

A one-quarter lecture-problems course has been developed 
which employs a novel teaching method designed to equip the 
undergraduate with a working skill of both delocalized and localized 
MOs. The symmetry and directional characteristics of MOs are 
derived from those of AOs. In order to construct LCAO MOs, a 
new set of AOs (in addition to the valence AOs) is introduced which 
are called “generator orbitals”. XeF2, CsHs*, CHs, and CO: are used 
as examples. (DLC) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 17061 


16749 (UCID—15644-78-2) General Chemistry Division quarter- 
ly report, April—June 1978. Harrar, J.E. (ed.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 19 Sep 1978. Con- 
tract W-7405-ENG-48. 41p. Dep. NTIS, PC A03/MF AO1. 

The following items in analytical research and development 
for the nuclear explosive and energy programs are reported: applica- 
tions of a mode-locked krypton ion laser (fluorescence lifetimes of 
lasing dyes and chromomycin); survey of organic scavengers; proto- 
type atomic emission source for multielement analysis; role of 
Mg(*P) in Mg + N2O reaction; current status of ECLIPSE automa- 
tion system; gamma compensator for color display system for elec- 
tron ye pa chemical analysis of explosive composites; poten- 
tiometry of organic anions; nonaqueous titrations of hydrazine mon- 


onitrate and picric acid; testing of organic additives for controlling 
oO scale; and emission spectroscopy of geothermal brines. 
LC) 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 15429, 17051, 17092 


16750 (N—78-20659) Simultaneous multi-element analysis of 
aqueous solutions. (Water Research Centre, Stevenage (UK)). Feb 
1977. 4p. (WRC-RN—8). NTIS PC A02/MF AO1. 

Techniques are discussed for the simultaneous multi-element 
analysis of water samples, in order to determine trace metals. The 
four techniques surveyed meeting the requirements of multi-element 
analysis and using standard instrumentation are: spark-source mass 
spectroscopy, neutron activation analysis, X-ray fluorescence spec- 
trometry, and optical emission spectrometry. 


16751 (UCRL—81770) Automated facility for analysis of soil 
samples by neutron activation, counting, and data control. Voegele, 
A.L.; Jesse, R.H.; Russell, W.L.; Baker, J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 18 Sep 1978. Contract W- 
— 29p. (CONF-781105—85). Dep. NTIS, PC A03/MF 
AOl. 


From ANS meeting; Washington, DC, USA (12 Nov 1978). 

An automated facility remotely and automatically analyzes 
soil, water, and sediment samples for uranium. The samples travel 
through pneumatic tubes and switches to be first irradiated by 
neutrons and then counted for resulting neutron and gamma emis- 
sion. Samples are loaded into special carriers, or rabbits, which are 
then automatically loaded into the pneumatic transfer system. The 
sample carriers have been sadhned coded with an identification 
number, which can be automatically read in the system. This number 
is used for correlating and filing data about the samples. The transfer 
system, counters, and identification system are controlled by a 
network of microprocessors. A master microprocessor initiates rou- 
tines in other microprocessors assigned to specific tasks. The soft- 
ware in the microprocessors is unique for this type of application and 
lends flexibility to the system. . 


16752 Simultaneous determination of arsenic, antimony, cadmi- 
um, chromium, copper, and selenium in environmental material by 
radiochemical neutron activation analysis. Gallorini. M.; Greenberg, 
R.R.; Gills, T.E. (National Bureau of Standards, Washington, DC). 
Anal. Chem.; 50: No. 11, 1479-1481(Sep 1978). 

A multielement radioanalytical procedure for the simulta- 
neous determination of As, Cr, Se, Sb, Cd, and Cu has been 
developed. An inorganic ion exchanger coupled to a solvent extrac- 
tion system was used for the selective separation of these elements 
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from neutron activated matrices. The method has been used for 
centrification of environmentally related NBS SRMs. 2 tables. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 15208 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 16750, 16790 


16753 (AWRE-Trans—70(54/4252)) Determination of plutoni- 
um in nuclear fuels using the neutron coincidence method. Boehnel, K. 
Mar 1978. Translated from KFK—2203. 111p. Dep. NTIS (US Sales 
Only), PC A06/MF AO1. 

In assays for plutonium the neutron coincidence technique is 
often used. This method which is based on measuring spontaneous 
fission rates is examined both experimentally and theoretically. A 
novel coincidence unit is described which works in effect without 
deadtime and which therefore has advantages over the currently 
used design. For waste samples a principle for measurement is 
described which avoids space dependence effects by rotating the 
probe in an asymmetric detector. Formulae are developed for the 
statistical error and various effects of deadtimes are discussed. Fur- 
ther it is shown that neutron multiplication in the sample is an 
important source of errors, especially when the (a, n)-background is 
neglected. 


16754 (RFP—2769) Quality engineering and control semiannual 
progress report, November—December 1977 and January—April 
1978. Carpenter, R.L. (Atomics International Div., Golden, CO 
(USA). Rocky Flats Plant). 10 Oct 1978. Contract EY-76-C-04- 
03533. 29p. Dep. NTIS, PC A03/MF AO1. 

Determination of ppM concentrations of dibutyl phosphate in 
aqueous solutions of nitric acid or sodium carbonate is possible after 
an extraction step with carbon tetrachloride. Ester cleavage of the 
fatty triglyceride constituents is the principal radiolytic reaction in 
irradiation of a dolphin-head oil base precision watch oil. Use of a 
special container and a vacuum-brazing furnace permits the high- 
temperature dynamic determination of volatile surface contamina- 
tion from samples of large geometric surface areas. Status of the 
mass spectrometer development project is discussed. A mass spec- 
troscopy method provided rapid, specific, and quantitative results 
for environmental monitoring of polychlorinated biphenyl com- 
pounds. A sequential procedure for improved separation of actinides 
in soil samples was developed. Testing of packings in intimate 
contact with acid was accomplished by differential thermal analysis. 
Analysis results obtained on the XRD-6 x-ray unit are discussed for 
Nb in U-Nb alloys and for Cr and Ne in stainless steels. Correlation 
coefficients of 0.994 or better resulted for the determinations of Cr, 
Mn, and Ne in the stainless steel standards employed in the statistical 
evaluation of the Quanta Metrix x-ray unit. 


16755 Radiochemical determination of protactinium-231 in envi- 
ronmental and biological materials. Sill, C.W. (Radiological and 
Environmental Sciences Lab., Idaho Falls, ID). Anal. Chem.; 50: No. 
11, 1559-1571(Sep 1978). 

Procedures are presented for determination of protactinium- 
231 in uranium ores and mill tailings, water, air dusts, bone ash, and 
other similar types of samples. Except for bone ash, the samples are 
dissolved by fusion with anhydrous potassium fluoride in a platinum 
dish, assuring complete dissolution of the most refractory forms. The 
fluoride cake is then transposed with sulfuric acid to a pyrosulfate 
fusion, simultaneously eliminating all fluoride and silicon by volatil- 
ization. Protactinium is removed from a hydrochloric acid solution 
of the pyrosulfate cake either by direct extraction into diisobutylcar- 
binol or by precipitation with barium sulfate prior to the extraction, 
depending on the interferences present. Any insoluble sulfates or 
acids are removed by centrifugation and treated separately. The 
separated protactinium can then be electrodeposited and determined 
by either a spectrometry or gross a counting, or precipitated on 
barium sulfate for gross counting when equipment for either electro- 
deposition or a spectrometry is not available. The effect of interfer- 
ing elements is discussed. Directions are also given for purification 
and standardization of both protactinium-231 and -233 tracers for use 
in determination of counting efficiencies and chemical yields. 4 
tables, | figure. 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 15202, 16750, 16754, 16776 


16756 (ANL/CEN/FE—738-4, pp 47-76) Appendix C. Develop- 
ment and application of a laser spectroscopy system for FBC gas 
species measurement: system concepts evaluation. 1978. 

In Support studies in fluidized-bed combustion. Quarterly 
report, April—June 1978. 
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Some general phenomenology of the hot corrosion process 
caused by sulfate deposition is outlined and the measurement prob- 
lems defined. Various physical phenomena are considered for their 
potential in making the required measurements. Others are consid- 
ered, not for their usefulness, but for the degree to which they may 
obscure or render in error those in the former category. Many 
techniques which appear to be superficially attractive may be reject- 
ed for simple and unambiguous reasons—others merit further analy- 
sis and are shown here to be worthy of more detailed considerations. 
The following conclusions are summarized: (a) Most ways of detect- 
ing trace species concentration are not usable for this application 
because of the hostile conditions, the very low levels and the 
requirement not to extract a sample. (b) Three direct and indirect 
methods may offer a chance of successful application. These are 
resonant absorption near 9 zm, intense local heating to yield ionized 
sodium and photolytic dissociation of sodium chloride. (c) These 
potential methods require detailed theoretical analysis and some 
additional experimental data before a selection may be made be- 
tween them, or indeed in favor of any. 


16757 Fluorescence of potassium azide. Kemmey, P.J.; Bartram, 
R.H.; Rossi, A.R.; Levy, P.W. (Feltman Research Lab, Picatinny 
Arsenal, Dover, New Jersey 07801). J. Chem. Phys.; 70: No. 1, 538- 
540(1 Jan 1979). 

The fluorescence spectrum of KNs at 30 K consists of two 
components. One component, which consists of seven resolved 
vibrational lines separated by 720 cm™ with the O—0 transition at 22 
620 cm™! (2.8 eV), is identified with a °Ao—>* Be transition of bent 
Ns~, derived from *2~/sub u/—>+*=*/sub u/ in the linear configura- 
tion. Analysis of the relative intensities of vibrational components 
shows that the change in bending angle is 19° A second broad, 
featureless component with a maximum at 2.2 eV cannot be identi- 
fied with certainty. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 15202, 15224, 15293 


16758 Chromatography of metal ions with a thioglycolate chelat- 
ing resin. Phillips, R.J.; Fritz, J.S. (Ames Lab., IA). Anal. Chem.; 50 
No. 11, 1504-1508(Sep 1978). 

The synthesis and properties of a chelating resin containing a 
thioglycoloyloxymethyl functional group are described. This resin 
retains silver(I), bismuth(IID, tin(IV), antimony(III), mercury(ID, 
and gold(III) from 0.1 M acid and cadmium(II), lead(II), and 
uranium(VI) from pH 3.5 solution. On a column containing this 
resin, separations of several of these metal ions are obtained by 
elution with acetate and hydrochloric acid eluents. Application to 
real samples is demonstrated by the successful analysis of NBS 
samples for antimony, and of acidic brine solutions for traces of 
mercury(II). 5 figures, 2 tables. 


16759 Separation and analysis of arylsulfatase isoenzymes in 
body fluids of man. Bostick, W.D. (Oak Ridge National Lab., TN); 
Dinsmore, S.R.; Mrochek, J.E.; Waalkes, P. Clin. Chem.; 24: No. 8, 
1305-1316(Aug 1978). 

From Annual symposium on advanced analytical concepts for 
the clinical laboratory; Oak Ridge, TN, USA (16 Mar 1978). 

The isoenzymes were separated by anion exchange chromato- 
graphy using polystyrene mini-columns packed with swollen fibrous 
DEAE-cellulose. The B isoenzyme was eluted in the void volume, 
and the A isoenzyme and the anionic inhibitors were retarded. Silver 
appears to be a more selective inhibitor for discriminating between 
sulfatase isoenzymes in mixtures, and may be used in dialyzed urine 
samples. Optical measurements were used to determine arylsulfatase 
activity in the column eluate fractions by monitoring the p-nitrocate- 
chol reaction color at 510 nm. ASB isoenzyme activity has been 
found frequently to be above normal in the sera of patients with 
colorectal cancer and malignant melanoma. So the enzyme may be 
suitable as a biochemical marker used as a noninvasive measure of 
malignant activity. Although arylsulfatase activities were generally 
greater in urine samples than in serum samples, variable urinary 
excretion of enzyme and greatly increased concentration of endog- 
enous inhibitors were noted. 17 figures; 7 tables; 40 references. 


16760 Chromatographic separation and continuously referenced, 
on-line monitoring of creatine kinase isoenzymes by use of an immobi- 
lized-enzyme microreactor. Denton, M.S.; Bostick, W.D.; Dinsmore, 
S.R.; Mrochek, J.E. (Oak Ridge National Lab., TN). Clin. Chem.; 
24: No. 8, 1408-1413(Aug 1978). 

From Annual symposium on advanced analytical concepts for 
the clinical laboratory; Oak Ridge, TN, USA (16 Mar 1978). 

We describe a new concept in continuously referenced moni- 
toring of the isoenzyme activities of creatine kinase (EC 2.7.3.2) after 
liquid-chromatographic separation. After separation on a diethyla- 
minoethyl-Sephacel column, the three isoenzymes of creatine kinase 
undergo a series of upled enzyme reactions, ultimately resulting in 
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the formation of ultraviolet-detectable NADPH. A major advantage 
of this detection system is the immobilized-enzyme microreactor (2 x 
17 mm), which may be removed and stored refrigerated when not in 
use. A split-stream configuration allows self-blanking of end 
ultraviolet-absorbing constituents in authentic sera samples, which 
would otherwise make definitive diagnosis and quantitation difficult 
or impossible. This detection system is applicable to the automated 
analysis of creatine kinase isoenzymes in the clinica! laboratory. 5 
figures; 42 references. 


16761 Separation of uranium hexafluoride from plutonium hexa- 
fluoride by means of selective intercalation in graphite. Ebert, L.B.; 
DeLuca, J.P. (to Exxon Research and Engineering Co.). US Patent 
4,096,231. 20 Jun 1978. Filed date 18 Nov 1976. 4p. 

A method is disclosed for the selective separation and seques- 
tering of plutonium from uranium which comprises contacting a gas 
stream containing uranium hexafluoride [at a partial pressure of 26 
torr or less] and plutonium hexafluoride at any pressure with - 
ite. The PuFe is selectively intercalated into the graphite while 
is left unreacted in the gas stream. Preferably, the contacting of UF 
and PuF. with graphite is conducted in the presence of excess 
fluorine. In another embodiment the graphite is first reacted with a 
chemical oxidant. Such pretreatment of the graphite renders it inert 
to UF¢ intercalation at ~e pressures over 56 torr, the pressure 
above which UF¢ normally intercalates with graphite. Such pretreat- 
ment will have less effect on PuF intercalation into the prereacted 
graphite compound and therefore will permit the pe pone A of 
UF.—PuFs by differential intercalation into the prereacted Bi 
compound to be conducted at higher partial pressures of 


16762 Automatic analysis of liquid mixture. Wagner, H. (QVF 
Glastechnik G.m.b.H., Wiesbaden (Germany, F.R.). Abt. Verfahren- 
stechnik). Erdoel-Erdgas Z.; 94: No. 2, 52-53(Feb 1978). (In German). 
The TBP (true boiling point) unit described here has the 
following characteristics: - Pre-programmable mode of operation of 
the separating column - Automatic control and fully automatic 
operation - Automatic sampling - Minimum analysis time due to 
automatic runbach adjustment. This unit can carry out even difficult 
distillations without external control and manual operation. 


16763 (UCRL-Trans—1559) Linear in chromato- 
graphy. Kaiser, R.E. (Institut fuer Chromatographie, Bad Durkheim 
(Germany, F.R.)). [nd]. Translated from Institut fuer Chromatogra- 
phie, Bad Durkheim, DFR, unpublished program for TIS9. 12p. 
Dep. NTIS, PC A02/MF AOl1. 

The program processes a large number of data pairs of raw 
times and peak widths. A Texas Instruments TI 59 calculator with 
standard solid-state chip is used. The procedure for operating the 
calculator and printer is given. (DLC) 


INORGANIC AND PHYSICAL CHEMISTRY 


16764 Energetics of gas phase proton solvation by NHs. Ceyer, 
S.T.; Tiedemann, P.W.; Mahan, B.H.; Lee, Y.T. (Materials and 
Molecular Research Divison, Lawrence Berkeley Laboratory and 
Department of Chemistry, University of California, Berkeley, Cali- 
fornia 94720). J. Chem. Phys.; 70: No. 1, 14-17(1 Jan 1979). 

The absolute proton affinity of NHs (203.6 +- 1.3 kcal/mole 
at 298 K) and the proton solvation energies by more than one NHs 
have been determined by the molecular beam—photoionization 
method. In addition, the NH3*—NHs interaction energy (0.79 +- 
0.05 eV) has been measured by photoionization of the neutral van 
der Waals dimer. These experiments have shown that photoioniza- 
tion of van der Waals clusters is a very powerful method for 
determining the energetics of gas phase proton solvation. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 15314, 16787 


16765 (COO—1198-1234) Catalysis by transition metal com- 
pounds, Klein, D.L. (Illinois Univ., Urbana (USA)). 1978. Contract 
EY-76-C-02-1198. 153p. Dep. NTIS, PC A08/MF AO1. 

Thesis. 

The catalytic properties of cobalt oxide (CoO) were investi- 
gated theoretically. The interactions of atomic hydrogen with small 
clusters of atoms, representing cobalt oxide surfaces, were calculated 
using the ab initio Unrestricted Hartree-Fock (UHF) method. The 
electronic structure of the bulk solid was studied through band and 
cluster models. The bulk electronic structure computed predicts 
insulating behavior for cobalt oxide and agrees with experimental 
optical results. The “perfect” (100) cobalt oxide surface was deter- 
mined not to chemisorb atomic hydrogen. Singly-ionized oxy; 
ions located near cation vacancies were found to chemisorb hydro- 
gen, forming two-center covalent bonds. The effect of lattice defects 
on the creation of singly ionized oxygen ions was examined. A 
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systematic procedure for the study of surface and bulk electronic 
properties was discussed. 


16766 Monolayer films of surfactant ester derivatives of tris(2,2'- 
bipyridine)ruthenium(II)**. Gaines, G.L. Jr.; Behnken, P.E.; Valenty, 
S.J. (General Electric Co., Schenectady, NY). J. Am. Chem. Soc.; 
100: No. 21, 6549-6559(11 Oct 1978). 

Surfactant ruthenium complexes are attracting attention as 
potential photoinduced electron-transfer reagents, especially for pos- 
sible light energy storage schemes. The ester derivatives [(bpy)2Ru/ 
sup II/[bpy(COOR: (COOR2)]]** (where bpy = 2,2’-bipyridine, the 
carboxy substituents are in the 4,4’ positions, and Ri = Re = 
CisHs7(1); Ri = CisHs7, Re = H(II); and Ri = CisHs7, Re = 
C2Hs(IV) have been prepared and characterized. The alkaline hy- 
drolysis of I to octadecanol and II (Ri = Re = H), with III as an 
intermediate product, proceeds more rapidly in monolayers and in 
50% aqueous THF than does that of the water-soluble analogue V 
(Ri = Re = CoHs) in aqueous solution. Both the surface pressure- 
area characteristics and luminescence of monolayers of the surfac- 
tant compounds spread on aqueous subphases depends strongly on 
dissolved anions; even traces of strongly interacting anions such as 
perchlorate lead to condensation of the films, while luminescence is 
approximately 20-fold more intense in the presence of perchlorate as 
compared with chloride. When the monolayers are transferred to 
glass slides, the pretreatment of the glass affects the extent of dark 
ester hydrolysis. Prolonged photolysis of monolayer assemblies on 
glass in contact with water leads to a slow (quantum yield, approxi- 
mately 5 x 10°*) nonhydrolytic degradation of the complex, but to 
no detectable water dissociation (quantum yield for Hz production, 
< or = 1 x 10~*). 8 figures; 2 tables. 


16767 Polarized single-crystal electronic spectra for tripotassium 
tetrasulfatodimolybdate-3.5-water. Fanwick, P.E. (Iowa State Univ., 
Ames); Martin, D.S Jr.; Webb, T.R.; Robbins, G.A. Inorg. Chem.; 
17: No. 10, 2723-2727(Oct 1978). 

Low-temperature polarized spectra for the band of 
K3Mo2(SO,), 3.5H2O in the near-infrared region, between 5700 and 
9000 cm™', are reported. This band has rather remarkable vibrational 
structure which provides an exceptional picture of vibrations in the 
excited state. The data are consistent with an assignment of the band 
as the 5* reverse arrow 5, ?B/sub lu/ reverse arrow *B/sub 2g/, 
dipole-allowed transition. The information, including hot bands de- 
veloped in spectra above 80 K, indicates that the O—O lines of the 
two crystallographic sites are at 6311 and 6418 cm™*. However, 
there is no observed splitting of symmetry-related crystal (Davydov) 
states. Extended Franck—Condon progressions for each site based 
on a metal—metal stretching vibration of 350 cm™! are observed. In 
addition, Franck—Condon terms of three other vibrations are seen. 
There are also weak featureless bands in the visible region at 16800 
and 24000 cm™'. 


16768 Reactions of monomeric silicon difluoride and silylene with 
conjugated pentadienes. Siefert, E.E.; Ferrieri, R.A.; Zeck, O.F.; 
Tang, Y.N. (Texas A and M Univ., College Station). Inorg. Chem.; 
17: No. 10, 2802-2809(Oct 1978). 

Monomeric *'SiF2 formed in a nuclear recoil system reacts 
with 1,3-butadiene, trans-pentadiene, cis-pentadiene, and 2-methy]- 
1,3-butadiene to give equivalent amounts of difluorosilacyclopent-3- 
ene-*'Si and its methyl derivatives. The singlet to triplet *'SiF. 
ratios evaluated from these systems are all around 1:3. Similar 
equivalence in product yields is also observed for *!SiH2 reactions 
with 1,3-butadiene and the pentadienes, and the evaluated singlet to 
triplet ratio from the pentadienes is about 1:6. For each of these two 
silylenes, the relative reactivities of the various dienes toward them 
have been measured. Minor steric hindrance exists in most cases to 
account for the smaller reactivities of the pentadienes. However, a 
large steric effect has been observed between trans- and cis-penta- 
dienes for their reactivities toward a triplet *!SiF2-donor, indicating 
a possible direct 1,4-addition process for such *!SiF-donor complex- 
es. 


16769 Synthesis and chemistry of mercaptoundecahydro-closo- 
dodecaborate(2-). Tolpin, E.I. (Univ. of Louisville, KY); Wellum, 
G.R.; Berley, S.A. Jnorg. Chem.; 17: No. 10, 2867-2873(Oct 1978). 

In these studies, various synthetic routes toward the mercap- 
toborane Bi2Hi:SH? were investigated as was the chemistry of this 
anion. The most favorable synthesis involved nucleophilic attack of 
N-methylbenzothiazole-2-thione on Bi2H:2? followed by basic hy- 
drolysis. Other routes invariably resulted in considerable by-prod- 
ucts, some of which were B:2Hio(SH)2”", Bi2H11:OH*, and polymer- 
ic boranes. Various oxidative reactions of Bi2Hi:SH* were ob- 
served, and new products isolated include the mixed disulfides 
Bi2Hi:SSR* (R is an organic function) and the disulfide monoxide 
Bi2H:;:SOSB;2H:; *. 


16770 Structures and energetics of planar and tetrahedral dilith- 
iomethane. A near degeneracy of singlet and triplet electronic states. 
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Laidig, W.D.; Schaefer, H.F. III. (Lawrence Berkeley Lab., CA). J. 
Am. Chem. Soc.; 100: No. 18, 5972-5973(30 Aug 1978). 

Self-consistent field theory was used to provide state-of-the- 
art theoretical predictions, including the effects of electronic correla- 
tion, of the relative energies of planar and tetrahedral dilithiometh- 
ane in its lowest singlet and triplet electronic states. The basis set 
used in the approach was of double zeta plus polarization (DZ+ P) 
quality and may be precisely designated C(9s Sp 1d/4s 2p 1d), Li(9s 
4p/4s 2p), H(4s 1p/2s 1p). The predicted structures are in qualitative 
agreement with previous work. The C-Li distances are all longer, 
from 0.058 to 0.100 A, and the LiCLi bond angles are from 0.2 to 
4.7° (planar triplet) larger. There is tentative agreement that the 
singlet LiCLi bond angles are much greater than the comparable 
triplet angles. 


16771 (NP-tr—2019) Water regime for supercritical units. Chap- 
ter 8. Chemical treatments used in supercritical units during oper- 
ations. Akolzin, P.A. [nd]. Translated from Vodny rezhim parotur- 
binnikh blokov sverkhriticheskikh parametrov, Energiya, Moscow, 
1972. 14p. British Library Lending Div., Wetherby, Yorkshire, UK. 

Compounds based on chelating agents convert all the deposits 
into solutions which means that they can be used in any type of 
boiler, including undrained boilers. The advantages of chelating 
agents, as compared with hydrochloric acid, are, above all, the fact 
that it is not necessary to eliminate carbon dioxide and that the 
corrosion rate is considerably less intense and may be rendered even 
less intense by preparing the solution from completely de-aerated 
water or by introducing hydrazine into the water, to combine with 
the oxygen. The main drawback to using chelating agents for 
cleaning condensers is the high cost of this cleaning method as 
compared with that of hydrochloric acid washing. It is therefore 
advisable to try and find some way of re-cycling the reagent. One of 
the methods for re-generating the chelating agent consists of acidifi- 
cation of the washing solution to pH = 3 to 4 with hydrochloric 
acid. The solution then includes: the diderivative sodium salt of 
EDTA, the monoderivative sodium salt of EDTA and calcium 
chloride. When this solution is passed through the sodium cation 
exchange filter, the calcium ions are absorbed and a solution of tri- 
and tetraderivative sodium salts of EDTA, suitable for re-using for 
washing purposes is obtained. This method makes the cleaning 
process less costly but more complex. Therefore, this method is only 
temporary, until the cost of chelating agent is reduced. 


ISOTOPE EFFECTS 


16772 Isotope effects in molecular multiquantum amplitudes. 
Rhodes, C.K. (Stanford Research Inst., Menlo Park, CA); Cantrell, 
C.D. pp 293-325 of Significance of nonlinearity in the natural sci- 
ences. Perlmutter, A.; Scott, L.F. (eds.). New York, NY; Plenum 
Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The full isotopic character of multiquantum amplitudes is 
discussed. Of particular importance are the roles of enhanced isoto- 
pic effects generally characteristic of molecular perturbed spectra 
and the complete utilization of all the available optical field varia- 
bles. Examples involving NHs, CHsBr, and SF¢ are examined. Multi- 
quantum excitation of molecules leading to dissociation and excita- 
tion of highly excited vibrational states is now a commonly observed 
phenomenon. These processes have been observed under both colli- 
sion-free conditions, as well as those involving considerable colli- 
sional interaction. It is also clear that multi-quantum amplitudes can 
be applied generally to nearly all classes of molecular systems. This 
generality has been explicitly demonstrated in experiments on ammo- 
nia, formaldehyde, sulfur hexafluoride, boron trichloride, and 
Osmium tetraoxide, to mention a few of the molecules with which 
direct experimental results have been obtained. Strong isotopic sig- 
natures in these excitation mechanisms have also been observed, 
with results reported on sulfur hexafluoride, osmium tetraoxide, 
formaldehyde, boron trichloride, and molybdenum hexafluoride. In 
this analysis we will examine the ways in which multiquantum 
amplitudes exhibit their isotopic character. We will emphasize the 
manner in which the various optical degrees of freedom under our 
control can be utilized to optimize the isotopic differentialsexpressed 
by the molecular system. These considerations involve a mapping of 
the optical degrees of freedom onto the relevant motions of the 
molecular species. As a prelude to this discussion, however, we will 
begin with a review of some simple properties of electromagnetic 
fields and molecular systems. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 17151 
16773 Process for isotope separation employing cataphoresis. 


Rogoff, G.L. (to Westinghouse Electric Corp.). US Patent 4,090,856. 
23 May 1978. Filed date 25 Jul 1975. 10p. 
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A method is described for separating isotopes in which a 
selected isotope is first ionized in a partially bounded region and then 
driven toward the boundary by space charge electric fields. Radial 
electric fields, which accelerate movement of the charged particles 
towards the walls of the boundary, are generated by charge separa- 
tion associated with ambipolar diffusion of the particles in the plasma 
column. Selective photoexcitation leads to the preferential ionization 
of the isotopic component to be separated from the gas mixture. The 
resulting altered gas mixture component concentrations in the cen- 
tral region and periphery of the bounded area flow from the system 
through different output channels. 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 15453, 16768, 16770 


16774 (CONF-780309—, pp 13-17) Vapor-liquid equilibrium of 
the methane--toluene system at low temperatures. Lin, Y.N.; Hwang, 
S.C.; Kobayashi, R. (Rice Univ., Houston, TX). 1978. 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 


Measurements of the bubble-point compositions are reported 
at 40, 0, -40 and -120°F. The pressure ranges from 50.0 psia to 7,070 
psia. K-values were evaluated by combining with earlier dew-point 
data from this laboratory at 40 and 0°F and from BWRS predictions 
at -40 and -120°F. Limited liquid-liquid miscibility at temperatures 
below the critical temperature of methane was observed. The P-x 
plot shows reverse solubility of methane in the liquid at high 
pressures resulting in K-values of methane at lower temperatures 
crossing over the ones at higher temperatures. 


16775 Poitediol, a new nonisoprenoid sesquiterpene diol from the 

— alga Laurencial poitei. Fenical, W. (Scripps Inst. of Oceanog- 
aphy, LaJolla, CA); Schulte, G.R.; Finer, J.; Clardy, J. J. Org. 
Chem.; 43: No. 18, 3628-3630(1 Sep 1978). 

The compound was isolated from ethanol extracts of the red 
seaweed Laurencia poitei(Lamouroux) Howe by extensive liquid 
chromatography on p-Porasil. The structure of the compound, es- 
tablished by x-ray crystallography, belongs to the chiral, monoclinic 

ace group P2 with a = 9.412(6), b = 17.489(8), c = 9.721(3)A, and 
A~ = 114.69(4)°. A calculated and observed density of 1.09 g/cm*(Z 
= 4) indicated that two molecules of CisH2sO2 form the asymmetric 
unit. Poitediol is an unusual sesquiterpene with a trans-fused 
bicyclo(6.30)undecane. The five-membered ring is in the envelope 
conformation with C(8) as the flap(0.615A) removed from the plane 
of atoms C{1), C(11), C(10), and C(9). The eight-membered ring does 
not assume any simple conformation. Molecular distances and angles 
are generally in agreement with accepted values. A computer- 
generated perspective drawing is also included. 


16776 Photoelectron spectroscopy of carbonyls. Lone-pair inter- 
actions in a-, B-, y-, and 5-dicarbonyls. Dougherty, D.; Brint, P.; 
McGlynn, S.P. (Louisiana State Univ., Baton Rouge). J. Am. Chem. 
Soc.; 100: No. 18, 5597-5603(30 Aug 1978). 

The ionization of the nonbonding electrons, n/sub +/, and n/ 
sub -/, of 73 dicarbonyls (38 a-, 24 B~, 8 y-, and 3 delta-) has been 
surveyed experimentally (ultraviolet photoelectron spectroscopy) 
and computationally (CNDO/s and CNDO/2). Apart from certain 
readily rationalized exceptions, it is shown that the energy split of 
the n/sub +//n/sub -/ ionization events is primarily determined by 
the separation of the two carbonyl groups; that the splitting mecha- 
nism involves through-bond interaction with skeletal sigma orbitals; 
and that the Franck-Condon band shapes of I(n/sub +/) and I(n/sub 
-/) are determined by the nature of the intermixed skeletal sigma 
orbitals. A simple algorithm for I(n/sub +/)/I(n/sub -/) splittings 
and band shapes is presented. 9 figures, 1 tables. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 16772 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


16777 Convenient preparation of deuterated aromatic compounds. 
Larsen, J.W.; Chang, L.W. (Univ. of Tennessee, Knoxville). J. Org 
Chem.; 43: No. 18, 3602(1 Sep 1978). 

The compounds can be prepared by stirring the neat aromat- 
ics with a 1:1 molar strong acid system of boron trifluoride: deuter- 
ium oxide. Reaction proceeds with polycyclic aromatics and others 
whose electrophilic reactivity is as great or greater than that of 
benzene. Compounds deuterated include benzene, toluene, chloro- 
benzene, toluene, cumene, o-xylene, m-xylene, p-xylene, tertiary- 
butyl benzene, n-butylbenzene, phenanthrene, naphthalene, and te- 
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tralin. The possibility of deuterium incorporation into the aliphatic 
groups was examined by looking aliphatic C D stretching bands in 
the ir spectrum. Mass spectra indicated that a mixture of deuterated 
compounds was present in each reaction product. Extent of deuter- 
ium incorporation was measured by comparing the areas of the 
aromatic and aliphatic NMR peaks in the deuterated products. 


ELECTROCHEMISTRY 


16778 (IS-M—154) Electrodissolution. Bautista, R.G. (Ames 
Lab., IA (USA)). 1978. Contract W-7405-ENG-82. 8p. (CONF- 
780760—2; CONF-780761—2). Dep. NTIS, PC A02/MF AO1. 

From Hydrometallurgy meeting; Bandung, Indonesia (23 Jul 
1978). 

The feasibility of increasing the application of electrochemi- 
cal dissolution technique to the recovery of metals from mineral 
sulfide concentrates, ores, metal sulfide matter, alloys and scrap 
metals are critically reviewed. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 15313, 16766, 17061 


16779 (LBL—8256) Infrared laser induced chemical reactions: 
calculations for X + He — HX + H. Orel, A.E.; Miller, W.H. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
1978. Contract W-7405-ENG-48. 10p. (CONF.780728—4). Dep. 
NTIS, PC A02/MF AO1. 

From 11. symposium on rarefied gas dynamics; Cannes, 
France (3 Jul 1978). 

The collision dynamics in collision induced chemical reac- 
tions were studied. It was found that reactive systems exhibit a 
collision induced absorption which enhances the rate of reaction by 
effectively lowering the activation energy. A classical model was 
developed that describes the phenomenon correctly which can be 
used to investigate its various aspects theoretically. 


16780 Photophysical processes in fluorenone. Andrews, L.J.; 
Deroulede, A.; Linschitz, H. (Brandeis Univ., Waltham, MA). J. 
Phys. Chem.; 82: No. 21, 2304-2309(19 Oct 1978). 

Flash-photolytic measurements of photophysical parameters 
of fluorenone are presented. The flash transient spectrum is given 
over a wide spectral range in acetonitrile and hydrocarbon solvents, 
and is assigned to the triplet on the basis of both its decay kinetics 
and accompanying delayed emission. This corresponds spectrally to 
prompt fluorescence and is accurately second order in transient 
concentration. Relative triplet qu uantum yields (phi/sub T/) are 
obtained from the dependence of the transient absorption on flash 
energy. Measurements of florescence lifetimes, quantum yields, and 
phi/sub T/’s give rate constants for all degradative processes of the 
lowest excited singlet. In acetonitrile the rates of intersystem cross- 
ing and internal conversion to the ground state from the lowest 
excited singlet are comparable. The absence of phosphorescence and 
the measured triplet lifetime (approximately 2 ms) in rigid media at 
77K give a lower limit for the radiative lifetime (tau/sub 0/ > 0.2s) 
which is compatible with a 7-7* assignment for the lowest triplet. 


16781 Photochemical generation of superoxide radicals in aque- 
ous solutions. Holroyd, R.A.; Bielski, B.H.J. (Brookhaven National 
Lab., Upton, NY). J. Am. Chem. Soc.; 100: No. 18, 5796-5800(30 Aug 
1978). 


Superoxide (O27 ) is shown to be readily generated in aqueous 
solutions with vacuum-uv lamps of simple design. The lamps are 
microwave-powered rare gas lamps emitting in the wavelength 
region from 165 to 185 nm. An internal Suprasil coil contains the 
aqueous solution. Photolysis of an oxygen-saturated formate solution 
yields O2~ at an initial rate of 5 to 20 wM/s depending on lamp 
design. The O2~ is identified by its ESR and ultraviolet absorption 
spectrum and also by its rate of decay in acid and base. The yield of 
OQ.” is dependent on photolysis time, microwave power, and oxygen 
concentration, but is independent of formate concentration. Hydro- 
gen peroxide is formed as a secondary product. A mechanism is 
proposed and shown to account for the results by comparison to 
computer calculations. Superoxide can also be formed in good yield 
by photolysis of hydrogen peroxide solutions. The photolysis of air- 
saturated water at pH 2 results in hydrogen sesquioxide. These lam 
provide a convenient source of superoxide radicals which will 
facilitate studies of the reactions of this biologically important spe- 
cies. 6 figures, 2 tables. 


16782 Mechanisms of non-photochemical hole-burning in organic 
glasses. Hayes, J.M.; Small, G.J. (Ames Lab., IA). Chem. Phys. Lett.; 
54: No. 3, 435-438(15 Mar 1978). 
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From observation of the temperature dependence of hole 
formation and disappearance and of an anomalous temperature vari- 
ation in zero-phonon fluorescence of tetracene in alcoholic glasses, 
conclusions regarding hole-burning mechanisms are made. At tem- 
peratures above = 10 K the homogeneous hole width allows deter- 
mination of the rate of site interconversion. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 15403, 16754 


16783 (COO—3221-49) Quaternary states of methemoglobin and 
of its valence-hybrid: a pulse radiolysis study. Progress report, Sep- 
tember 1, 1977—November 30, 1978. Ilan, Y.A.; Samuni, A.; Che- 
vion, M.; Czapski, G. (Hebrew Univ., Jerusalem (Israel)). 1978. 
Contract EY-76-C-02-3221. 23p. Dep. NTIS, PC A02/MF AOI. 

Using the pulse radiolysis technique on solutions of stripped 
methemoglobin, the heme-iron within a single subunit in the tetramer 
was reduced to iron(II). The valence-hybrid thus formed was react- 
ed with oxygen and with carbon monoxide. Kinetics of the reactions 
have been studied. The effects of pH, inositol hexaphosphate and 
temperature on these reactions were examined. The kinetics of the 
ligation of O2 and CO were used to characterize the affinity states of 
the valence-hybrid and its parent methemoglobin. The results sup- 
port the description of stripped methemoglobin as residing in R-like 
state. IHP-bound methemoglobin is stabilized in a T-like state, but it 
switches into a high affinity state when the pH is raised beyond 8.2. 
This structural transition was not found to coincide with the switch 
of spin state of the heme-iron that accompanies the ionization of 
aquamethemoglobin. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 


16784 Reactions of recoiling silicon atoms with phosphine-diene 
mixtures and the question of silylene intermediates. Hwang, R.J.; 
Gaspar, P.P. (Washington Univ., St. Louis, MO). J. Am. Chem. Soc.; 
100: No. 21, 6626-6635(11 Oct 1978). 

Reactions of silicon atoms recoiling from the *'P(n,p)*'Si 
nuclear transformation in phosphine—butadiene mixtures yield 
[**Si]-1-silacyclopent-3-ene, also obtained in 46% yield from reac- 
tion of thermally generated SiH: with butadiene, and a product 
believed to be [*'Si]-1-silacyclopenta-2,4-diene. The variation of 
product yields with the composition of PH;s—SiH;—C,Hg recoil 
reaction mixtures casts doubt on the participation of ground-state 
singlet silylene **SiH2 as a reactive intermediate, as does the failure 
to detect any of the thermal adduct of silylene to cyclopentadiene 1- 
silacyclohexa-2,4-diene from the reactions of *'Si in PH;—SiH,-c- 
CsHe mixtures. Alternative mechanisms are considered. Thermally 
generated Mc2Si does not abstract hydrogen atoms from Me;SiH, 
but inserts into the Si—H bond. 6 figures; 3 tables. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 15294, 15315, 15316, 15370, 17145 


16785 (CONF-780304—, pp V.29-V.31) Properties of concen- 
trated plutonium nitrate solutions. Gray, J.H.; Swanson, J.L. (Allied- 
General Nuclear Services, Barnwell, SC). 19 Mar 1978. 

From ANS) Back end of the LWR fuel cycle; Savannah, GA, 
USA (19 Mar 1978). 


Selected properties were measured for solutions containing 
about 500 and 700 g/I plutonium (IV) in 4—5M nitric acid: density, 
viscosity, vapor pressure, boiling point, radiolytic gas (H:) evolution 
rates, and corrosion rate on Ti and 304L stainless steel. Pu solubility 
was determined to be 550 to 800 g/I in 2.5 to 7M HNO; at ambient 
temperature and 820 to 860 g/l in 3M HNOs at 50°C. (DLC) 


16786 (CONF-780823—11) Molecular cluster theory of chemical 
bonding in actinide oxide. Ellis, D.E.; Gubanov, V.A.; Rosen, A. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 5p. Dep. NTIS, PC A02/MF AOI1. 

From Conference on the electronic structure of the actinides; 
Grenoble, France (30 Aug 1978). 

Portions of document are illegible. 

The electronic structure of actinide monoxides AcO and 
dioxides AcO2, where Ac = Th, U, Np, Pu, Am, Cm and Bk has 
been studied by molecular cluster methods based on the first-princi- 
ples one-electron local density theory. Molecular orbitals for nearest 
neighbor clusters AcO'* « and AcO'*, representative of monoxide 
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and dioxide lattices were obtained using non-relativistic spin-restrict- 
ed and spin-polarized Hartree-Fock-Slater models for the entire 
series. Fully relativistic Dirac-Slater calculations were performed for 
ThO, UO and NpO in order to explore magnitude of spin-orbit 
splittings and level shifts in valence structure. Self-consistent iter- 
ations were carried out for NpO, in which the NpOs cluster was 
embedded in the molecular field of the solid. Finally, a “moment 
polarized” model which combines both spin-polarization and relativ- 
istic effects in a consistent fashion was applied to the NpO system. 
Covalent mixing of oxygen 2p and Ac Sf orbitals was found to 
increase rapidly across the actinide series; metal s,p,d covalency was 
found to be nearly constant. Mulliken atomic population analysis of 
cluster eigenvectors shows that free-ion crystal field models are 
unreliable, except for the light actinides. X-ray photoelectron line 
shapes have been calculated and are found to compare rather well 
with experimental data on the dioxides. 


16787 (ORO— 1797-86) Research in nuclear chemistry. Progress 
report, March 1, 1978—February 28, 1979. (Florida State Univ., 
Tallahassee (USA). Dept. of Chemistry). 1979. Contract EY-76-S-05- 
1797. 35p. Dep. NTIS, PC A03/MF AO1. 

Status of studies in the following areas is reported: thermody- 
namics; solvent extraction; nuclear magnetic resonance; and kinetics. 


(LK) 


16788 Convenient multigram syntheses of uranium pentafluoride 
and uranium pentaethoxide. Halstead, G.W.; Eller, P.G.; Asprey, 
L.B.; Salazar, K.V. (Los Alamos Scientific Lab., NM). Jnorg. Chem.; 
17: No. 10, 2967-2970(Oct 1978). 

High-purity B-UF; was formed in good yield by the uv 
photolysis of UFe in the presence of the fluorine scavenger CO at 
room temperature. SO. used as fluorine scavenger yielded a product 
of lesser purity than when CO was used. B-UF; was found to react 
cleanly with 5 equiv of NaOC,Hs to give high purity U(OC,Hs) in 
good yield. (BLM) 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 15326, 17150, 17151 


16789 (CONF-780943—1) Preparation and characterization of 
radioactive samples for various areas of research. Adair, H.L. (Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
26p. Dep. NTIS, PC A03/MF AOl1. 

From Conference of the International Nuclear Target Devel- 
opment Society; Munchen-Garching, F.R. Germany (11 Sep 1978). 

Portions of document are illegible. 

Over the past few years, many techniques have been applied 
by IRML to prepare radioisotope targets and related research mate- 
rials from actinide and other radioisotopes. Many of these samples 
were prepared by ceramic technology--an R and D program extend- 
ing over the past three years. Standard vapor deposition methods 
have been used to prepare hundreds of fission chamber and other 
planar samples used in determining cross sections. Refined methods 
of characterization of all samples have been applied to assure defini- 
tion of contents to as low as +-0.5% in some cases. Tritium- 
containing target preparation in support of high yield neutron gener- 
ators (10'? to 10’* n/s) has been a continuing development effort 
both in manufacturing technology and in measurement of tritium 
content. Of all, however, the largest effort has been development 
and characterization of neutron dosimetry materials and samples 
useful for measurement of energy and fluence in reactor core and 
reflector regions. These dosimeter samples are available for monitor- 
ing LWR, CTR, and fast reactor systems. 


16790 (LBL—7714) Radiochemical studies of neutron deficient 
actinide isotopes. Williams, K.E. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Apr 1978. Contract W-7405-ENG-48. 
99p. Dep. NTIS, PC A0S/MF AO1. 

The production of neutron deficient actinide isotopes in 
heavy ion reactions was studied using alpha, gamma, x-ray, and 
spontaneous fission detection systems. A new isotope of berkelium, 
*42Bk, was produced with a cross-section of approximately 10 yb in 
reactions of boron on uranium and nitrogen on thorium. It decays by 
electron capture with a half-life of 7.0 +- 1.3 minutes. The alpha- 
branching ratio for this isotope is less than 1% and the spontaneous 
fission ratio is less than 0.03%. Studies of (Heavy Ion, pxn) and 
(Heavy Ion, axn) transfer reactions in comparison with (Heavy ion, 
xn) compound nucleus reactions revealed transfer reaction cross- 
sections equal to or greater than the compound nucleus yields. The 
data show that in some cases the yield of an isotope produced via a 
(H.1.,pxn) or (H.1.,axn) reaction may be higher than its production 
via an xn compound nucleus reaction. These results have dire 
consequences for proponents of the "Z; + Z2 = Z/sub 1+2/” 
philosophy. It is no longer acceptable to assume that (H.I.,pxn) and 
(H.1.,axn) product yields are of no consequence when studying 
compound nucleus reactions. No evidence for spontaneous fission 
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decay of ?**Pu, °Pu, *°*Cm, or *°*Cf was observed indicating that 
strictly empirical extrapolations of spontaneous fission half-life data 
is inadequate for predictions of half-lives for unknown neutron 
deficient actinide isotopes. 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


16791 (PB—279196) Technical manual for the analysis of fuels. 
Final report December 1976—December 1977. Davidson, L.N.; 
Lyman, W.J.; Shooter, D.; Valentine, J.R. (Little (Arthur D.), Inc., 
Cambridge, MA (USA)). Dec 1977. Contract EPA-68-02-2150. 140p. 
NTIS PC A07/MF AOl1. 

The manual is for use as a guide in research projects con- 
cerned with fuel combustion. Basically, it describes and discusses 
standard methods of sampling and analysis for a variety of hydrocar- 
bon fuels. The analyses covered are those of prime concern to the 
combustion engineer; no attempt is made to cover all analyses that 
may be required in a complete environmental assessment of any fuel 
combustion process. For each fuel covered, the manual indicates the 
analyses that are likely to be required, the preferred method of 
analysis, and available sampling procedures. For each method of 
analysis listed {preferred plus alternates, in many cases), the manual 
summarizes the method, discusses its applicability, and describes its 
precision. The manual covers gaseous fuels, liquid petroleum fuels, 
waste lubricating oil, shale oil, coal liquids, methyl fuel, coal, coke, 
refuse-derived solid fuels, and peat. The appendices give: the avail- 
ability of Standard Reference Materials for fuel-related analyses; 
laboratory directories; typical values (or ranges) of parameters speci- 
fied for each fuel; and results of fuel analyses conducted by the 
contractor. 


ENGINEERING 


GENERAL ENGINEERING 


REFER ALSO TO CITATION(S) 17318 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 15929, 16896 


16792 (CONF-780549—7) Characteristics of tapered fluidized 
reactors: two phase systems. Hsu, H.W. (Tennessee Univ., Knoxville 
(USA). Dept. of Chemical, Metallurgical and Polymer Engineering; 
Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 22p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on biotechnology in energy production; 
Gatlinburg, TN, USA (10 May 1978). 

A steady-state, one-dimensional, plug-flow model was used to 
obtain analytical exact expressions of the void volume-fraction and 
particle size distributions for spherical particles in cylindrical and 
tapered reactor geometries. Characteristic curves developed from 
analytical solutions are presented to aid in understanding reactor 
characteristics. The results for the tapered reactor are compared 
with those of a cylindrical reactor; quantitative evaluations of the 
effect of reactor taper on void fraction and particle size distributions 
in the reactor are presented. 


16793 (K/D—3959) Failure mode and effects analysis in electri- 
cal systems design. Janney, D.B. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). 30 Sep 1978. Contract W-7405-ENG-26. 23p. 
(CONF-781036—1). Dep. NTIS, PC A02/MF AO1. 

From Electrical engineering seminar; Clear Lake, TX, USA 
(10 Oct 1978). 

An introduction to Failure Mode and Effects Analysis and 
Fault Tree Analysis as recommended tools for the designer in 
making an organized assessment of the reliability of design concepts 
is presented. The basic principles in the two reliability analysis 
procedures are discussed with examples given to illustrate their 
application. 


16794 (LA—7413-MS) Ventilation system pressure transients, 
Proposed experiments and shock tube conceptual design. Gregory, 
W.S.; Smith, P.R. (Los Alamos Scientific Lab., NM (USA)). Sep 
1978. Contract W-7405-ENG-36. llp. Dep. NTIS, PC A02/MF 
AOl. 

A proposed experimental program to evaluate ventilation 
system component responses to natural and man-caused pressure 
transients is described. Initial program emphasis is on tornado- and 
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explosive-generated pressure loadings on filtration devices. A review 
of other investigations revealed that only standard high-efficiency 
particulate air (HEPA) filters have been considered for experimental 
analysis. The testing of new types of HEPA filters that will be 
capable of handling larger flow rates is proposed. Larger flow rates 
mean increased filter life with a subsequent reduction in the quantity 
of contaminated filters. Following these experiments it is proposed 
that shock pressure loadings on other ventilation system components 
such as duct work, blowers, and dampers be performed. Also, the 
effect of these components on shock wave c teristics will be 
determined. A conceptual shock tube design shows how the current 
tornado simulation apparatus can be modified to generate shock 
pressure pulses. Equipment to vary the magnitude and shape of the 
shock transient is also described. 


16795 (NUREG—0319) Final environmental statement concern- 
ing rule making. Exemption from licensing requirements for spark-gap 
irradiators that contain cobalt-60. Docket No. PRM 30-54, (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Stand- 
ards Development). Dec 1977. 132p. NTIS $7.25. 

The potential environmental impacts and adverse environ- 
mental effects from distribution, use only in commercial-sized oil 
burners, and disposal of 6000 spark-gap irradiators per year that 
contain ®°Co are summarized. On the basis of the analysis and 
evaluation set forth in this statement and after weighing the environ- 
mental, economic, technical, and other benefits against environmen- 
tal costs and after considering available alternatives, it is concluded 
that the action called for under the National Environmental Policy 
Act of 1969 (NEPA) and 10 CFR Part 51 is the issuance of an 
exemption from licensing requirements for spark-gap irradiators that 
contain ®Co, subject to the following conditions for the protection 
of the environment: persons who apply “Co to, or persons who 
incorporate ®Co into, spark-gap irradiators or persons who import 
for sale or distribution spark-gap irradiators containing ©Co are not 
exempt from the requirements for a license; each spark-ga irradiator 
shall contain no more than 1 pCi of Co; and the shall be 
applied to the spark-gap irradiators for use in electrically ignited 
fuel-oil burners having a firing rate of at least 3 gal/h (11.4 I/h). 


16796 (SAND—77-1663C) Viscoplastic finite element analysis 
of steady-state forming processes incl strain history and stress 
flux dependence. Dawson, P.R. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract EY-76-C-04-0789. 26p. (CONF-781202—14). 
Dep. NTIS, MF A01. 


From ASME meeting; San Francisco, CA, USA (10 Dec 


1978) 

Portions of document are illegible. 

A method to determine the strain history throughout a body 
by integration of the deformation rates or deformation gradients in 
an Eulerian reference frame is presented. With knowledge of the 
strain history, a viscoplastic formulation is extended to include strain 
history dependence. The extended viscoplastic formulation and 
strain history integration are applied to the thermomechanical analy- 
ses of slab rolling and axisymmetric extrusion. 


16797 (SAND—78-1929C) Structural response of earth penetra- 
tors with angle of attack impact. Stirbis, P.P. (Sandia Labs., Albu- 
querque, NM (USA)). 1978. Contract EY-76-C-04-0789. 32p. 
(CONF-781024—4). Dep. NTIS, PC A03/MF AO1. 

From CUBE symposium abstracts; Los Alamos, NM, USA (4 
Oct 1978). 

The Pershing II earth penetrator program has utilized sub- 
scale and full-scale penetrators impacting various targets at high 
velocity. Testing has included reverse ballistic techniques in which 
the target is propelled into a stationary instrumented penetrator. 
Full-scale penetrators have been launched from a 30-ft long, 12-in. 
bore, Davis gun. Analytical predictions for the structural responses 
have been made for various penetrators and test conditions. The 
predictions are for angles of attack of 2 and 3 degrees into various 
targets. The SHELL SHOCK structural code was used for the 
analysis. The code is intended for analyzing three-dimensional axi- 
symmetric structures. The modeling of the penetrator requires that 
the axial response of the components are uncoupled from the pene- 
trator case, but lateral coupling is required between the components 
and case for the angle of attack loading. Comparisons are made 
between the analytical predictions and the experimental results. 


16798 (SAND—78-8273) APT part program verification with 
CLPLOT. Quock, H. (Sandia Labs., Livermore, CA (USA)). Dec 
1978. Contract EY-76-C-04-0789. 4lp. Dep. NTIS, PC A03/MF 
AOl. 

CLPLOT (Cutter Location PLOT) is an APT (Automatically 
Programed Tools) postprocessor which will plot the APT CL 
— Location) file on the Tektronix 4014 display terminal. 14 
igures. 


16799 (TAC-HP—78-002) Heat pipe technology: a bibliography 
with abstracts. Quarterly update, April—June 1978. (New Mexico 
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Univ., Albuquerque (USA). Technology Application Center). Jul 
1978. 6lp. Univ. of New Mexco, Albuquerque. 

This is the second quarterly update for 1978 in the Heat Pipe 
Technology Bibliographic series. The major portion of this quarter's 
activity has been in the area of heat pipe applications for heat 
recovery and solar energy related systems. There also continues to 
be considerable activity in heat pipe applications for the aerospace 
industry. An increased number of publications in the area of heat 
pipe testing and operation are also cited in this update. Each biblio- 
graphic contains the title, author, source, abstract (when available) 
and descriptors. Author and permuted title/keyword indexes are 
included. Patents related to heat pipes are listed with separate 
indexes of patent numbers, authors, and permuted titles. 


16800 (UCID—17943) Electric gun: a new method for generating 
shock pressures in excess of 1 TPa. Steinberg, D.; Chau, H.; Dittben- 
ner, G.; Weingart, R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 25 Sep 1978. Contract W-7405-ENG-48. 
10p. Dep. NTIS, PC A02/MF AOl1. 

By combining the electrically-driven, flying-plate, high-explo- 
sive initiator with well-known gas-gun technology, a novel method 
of generating and measuring shock pressures greater than 1 TPa has 
been developed. Called the electric gun, this system is competitive 
with laser or nuclear-driven, shock-wave, equation-of-state experi- 
ments in the 1 to 5 TPa range. Compared to those other methods, it 
has the advantage of simplicity, high precision, and low cost. In 
addition, its small size and low total energy allow it to be easily 
contained for experiments with toxic materials. 


16801 (UCRL—81289) Propellant driven turbulent interior bal- 
listics and wall erosion, Buckingham, A.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Nov 1978. Contract W- 
7405-ENG-48. 3lp. (CONF-790102—3). Dep. NTIS, PC A02/MF 
AOl. 

From 17. AIAA aerospace sciences meeting; New Orleans, 
LA, USA (15 Jan 1979). 

Numerical simulations of the multi-dimensional, unsteady, 
erosive hot flow environment in a gun barrel are discussed. Turbu- 
lence, gas phase and gas surface thermochemistry, radial flow non- 
uniformities, and gas-borne particulates are considered in the compu- 
tational models. Initial conditions include finite turbulence distribu- 
tions inferred from direct turbulence computations and experiments. 
The turbulence modeling discussed is, however, restricted to two- 
equation closure in conjunction with the time-averaged Navier- 
Stokes equations. Finite rate and equilibrium gas phase and gas 
surface chemical kinetics are included in the modeling of the erosion 
mechanisms active near bare and protectively coated gun tube walls. 
Particular features suggested by the simulations, including the effects 
of radial non-uniformities and the coupling of core flow and bound- 
ary layer turbulence are summarized. 


16802 Mechanisms of film flow during steam condensation in 
horizontal tube bundles. Shklover, G.G.; Buevich, A.V. Teploenerge- 
tika (Moscow); No. 4, 62-65(Apr 1978). (In Russian). 

The character of formation, flow, and separation of a film 
from the surface of multiple-row tube bundles during condensation is 
considered. Data on the distribution of the condensate both along 
and across the depth of the bundle are presented. An experimental 
dependence is presented for the calculation of the mean heat transfer 
coefficient across the depth of the bundle. 


16803 Investigation of the partial load behavior of a high-capacity 
steam turbine. Dudzisz, J.; Krzyzanowski, J.; Krupa, A.; Marcin- 
owski, S.; Weigle, B. (Inst fuer Stroemungsmasch der Pol, Akad). 
Energietechnik; 28: No. 4, 131-136(Apr 1978). (In German). 

Investigations of the flow in the end stage of a 200 MW 
condensing steam turbine under partial and full loads are reported. 
Strong break-away flows in the exhaust steam pipe may be explained 
by the low-volume flow-through rate Gv2 caused by the high 
condenser pressure. A declining turbine output causes a shift in 
spontaneous condensation towards the stage outlet and a reduction 
in the erosion damage of the rotor blades. 


16804 Investigation of the liquid phase structure in nozzle cas- 
cades of wet steam stages. Deich, M.E.; Abramov, Yu.I. (MEI-UDN 
Im. P. Lumumby, Moscow, USSR). Teploenergetika (Moscow); No. 3, 
12-18(Mar 1978). (In Russian). 

Methods of increasing the dispersion of droplet moisture in 
the through part of the stage are considered and recommendations 
on designing wet steam stages are given. It is concluded that the 
fraction composition of the liquid phase before the rotor depends on 
the conditions of operation of the nozzles, geometric parameters of 
the nozzle cascade and conditions of its operation in the through part 
of a multistage turbine. Selection of the nozzle blade profile and 
internal nozzle blade heating by steam should contribute to greater 
moisture dispersion and minimization of erosign. 9 refs. 
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16805 Numerical solution of the problem of determination of 
three-dimensional flow in last stages of high-capacity steam turbines. 
Zhukovskii, M.I.; Novikiva, O.I.; Popov, F.D.; Kremenetskii, M.D.; 
Leont’eva, N.V. (Cent Boiler and Turbine Inst, USSR). Teploenerge- 
tika (Moscow); No. 3, 18-22(Mar 1978). (In Russian). 

A numerical method of solving the problem of calculation of 
transonic flow in a turbine stage in an axisymmetrical formulation is 
presented. An example of calculation for a stage with D$sub av$/ 
1=3 is presented. 


16806 Experimental investigation of the effect of some factors on 
heat removal of longitudinally ribbed tubes. Morozov, V.G.; Okunev, 
B.F.; Rodnikov, V.P.; Moskvichev, V.F.; Krivonosov, V.A.; Sviri- 
dova, N.M. (Cent Boiler and Turbine Inst, USSR). Teploenergetika 
(Moscow); No. 3, 32-36(Mar 1978). (In Russian). 

Superheater-separator tubes with welded ribs and pressed ribs 
were tested. Welded rib tubes had six grooved ribs. Some ribs were 
welded intermittently to tubes. The pressed tubes had 12 longitudinal 
ribs. Experimental data show satisfactory agreement with a formula 
proposed earlier. 12 refs. 


16807 Selection of the type of independent heating in theoretical 
and experimental modeling of heat exchanger dynamics. Korol’kov, 
B.P.; Pupin, A.A.; Shrager, G.R. (SEI, Acad of Sci of the USSR). 
Teploenergetika (Moscow); No. 3, 47-50(Mar 1978). (In Russian). 

The effect of the method of heat transfer on the dynamics of 
the temperature of the flowing medium and of the channel wall is 
analyzed and the validity of the replacement of the real type of heat 
transfer by Joule’s heating for analytical and experimental investiga- 
tions is clarified. It is concluded that the kind of acceleration 
characteristics of heat carrier temperature and of the internal surface 
of the channel does not depend on the type of heat transfer. This 
permits modeling dynamic processes by using Joule’s heat as the 
energy source. When investigating temperature fields in the channel 
wall, the real character of the heat source must be taken into 
account. 


16808 Investigation of the heat exchange crisis in a steam gener- 
ating tube with a cosinusoidal law of heat emission. Doroshchuk, 
V.E.; Nigmatulin, R.I. (All-Union Heat Eng Inst, USSR). Teploener- 
getika (Moscow); No. 3, 80-82(Mar 1978). (In Russian). 

The effect of nonuniformity along the length of the steam 
generating tube on heat exchange crisis at the pressure of p=4.9-- 
16.7 MPa and mass velocity of pw=750--3000 kg/(m$sup 2$*s) is 
investigated. It is shown that two kinds of heat exchange crises may 
take place. 


16809 Burst protection device for high-speed rotors. Lechner, K. 
(to Motoren- und Turbinen-Union G.m.b.H., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,502,613/C/. 23 Feb 1978. 2p. (In 
German). 

Burst protection device for high-speed rotors, consisting of an 
outer protection ring with a lining of aluminium oxide ceramics; the 
protection ring consists of relatively thin sheet steel. 


16810 Protection of open-loop heat supply systems from internal 
corrosion and improvement of the quality of water used for hot water 
supply systems. Lanin, I.S. Teploenergetika (Moscow); No. 2, 62- 
66(Feb 1978). (In Russian). 

Data on the development of open-loop heat supply systems 
and the quality of water used for hot water supply systems are given. 
Based on the results of an investigation, a set of measures is recom- 
mended to eliminate corrosion processes, accumulation of iron 
oxides in radiator heating systems, and their carryoff into the system. 
A method of evaluation of the intensity of internal corrosion of the 
heating system pipelines (following prolonged infringement of the 
makeup water deaeration conditions) is presented. 


16811 Compressors. Kammerer, H. (GHH Gutehoffnungshuette 
Sterkrade A.G., Oberhausen (Germany, F.R.)). CZ-Chem.-Tech.; 7: 
No. 1, 29-38(Jan 1978). (In German). 

Compressed air is the best-known medium for whose genera- 
tion a compressor is needed. Furthermore, modern industry knows 
many other gases used in a compressed state: process air, process 
gas, natural gas, refrigerants, etc. Many modifications of volumetric 
and dynamic compressor machines were invented for the extraction 
and compression of gaseous media. The paper reviews individual 
types of compressors pointing out their common and divergent 
characteristics. 


16812 General aspects of air-cooled heat exchangers. Galvan, 
J.A.; Revilla B, L.; Chewtat, Ma.E. (Inst Mex del Pet, Mexico City). 
Rev. Inst. Mex. Pet.; 10: No. 1, 59-73(Jan 1978). (In Spanish). 

A general description is given of the design and operation of 
air-cooled heat exchangers. Particular attention is given to the 
prediction of the coefficient of heat transfer and the pressure drop at 
the outside heat exchanger surface. A flow diagram for preliminary 
sizing is presented. 
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16813 Experimental investigation of double-flow radial-axial 
stages. Kirillov, 1.1. Energomashinostroenie; No. 4, 14-16(1978). (In 
Russian). 

One of the promising lines of improvement of low-pressure 
cylinders of high-capacity steam turbines is the application of a 
double-flow radial-axial stage (DFRAS) at the inlet to the low- 
pressure cylinder and the axial stages following it. The problem of 
selection of an optimal design and of an experimental determination 
of DFRAS characteristics under specific conditions of its operation 
in the cylinder is considered. These specific conditions are: large 
asymmetrically varying gaps between the rotor and the housing and 
the effect of the successive axial stages on the operation of the 
DFRAS. Models of a DFRAS have been tested. It is found that 
DFRAS with a closed-type rotor possesses high efficiency. 


16814 Determination of dynamic characteristics of counterflow 
heat exchanger. Arutyunyan, L.P.; Kozlov, V.N.; Chebyshev, E.V. 
Izv. Vyssh. Uchebn. Zaved., Mashinostr.; No. 4, 91-94(1978). (In Rus- 
sian). 

An approximate method of determination of dynamic charac- 
teristics of a counterflow heat exchanger with distributed parameters 
is presented. It permits calculation of the temperature fields of both 
flows under unsteady conditions. Application to the calculation of 
cryogenic heat exchangeos and their control is mentioned. The 
transient process calculated in accordance with the proposed method 
shows a fairly good agreement with the exact solution and experi- 
mental data. 


16815 External tube artery flexible heat pipe. Pogson, J.T.; 
Streck, D.A. (to Boeing Co.). US Patent 4,040,478. 9 Aug 1977. 
Filed date 11 Jun 1975. 6p. 

A flexible heat pipe employing external tube arteries in the 
adiabatic region to transfer the heat pipe working fluid from the 
wick contained in the condenser portion of the wick contained in the 
evaporator section is described. 


16816 Pressure vessel. Bayless, J.R.; Bertsch, O.L. (to Westing- 
house Electric Corp., Pittsburgh, Pa. (USA)). German(FRG) Patent 
2,221,934/B/. 29 Jul 1976. 4p. (In German). 

The invention allows a secure lifting of mechanically solid 
vessels designed for considerable internal pressure by means of a 
heaver lifted by a crane without the necessity to weld on the 
container except for two aperture flanges (pipe sockets for the vessel 
apertures). The solution consists in the arrangement of two vessel 
apertures with a horizontal axis and in the formation of both vessel 
covers as supporting pegs. In its upper part, the cylindrical vessel 
vertically arranged has, on the same level, two opposite apertures of 
any shape and size. Two pipe sockets with horizontal axes are 
welded into these apertures. These pipe sockets are closed by 
overlapping covers whose outer cases are designed for containing a 
support rope placed between two radial bars. The covers are 
screwed with the pipe sockets by means of horizontal screws. The 
wall thickness of the pipe sockets are dimensioned accordingly. 


16817 Flat plate heat exchanger. Tasker, R.V.; Holmes, R.L. (to 
Clarke Chapman - John Thompson Ltd., Gateshead (UK)). 
German(FRG) Patent 1,601,177/C/. 6 May 1976. 4p. (In German). 

This construction allows particularly easy and economic pro- 
duction and mounting and avoids mounting breakages due to the 
sturdiness of all parts. A heat exchanger of this sort contains only 
three individual, interwelded components: (parts) flat plates, finned 
plates and spacer frames. The plates, alternatingly succeeding each 
other are spaced by means of one resp. frame and are externally 
sealed. The frames are inserted alternatingly and laterally reversed. 
Together with the flat plates enclosing them, the fins of a finned 
plate form ducts. The plates are shaped as oblongs to the short sides 
of which equilateral triangles are joined. The heat is exchanged 
within the rectangular area. The four outer sides of the triangles of 
both plates are equipped with a number of rectangular bars connect- 
ed by similar bars. The two other sides of the frame serve for feeding 
and removing a first and a second fluid. Bars arranged within the 
frame and within the triangle area serve for a regular distribution of 
fluids. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 16005, 16620, 16908 


16818 (AD-A—052750) Inductor network development for air- 
craft high power supplies. Final report, January 1974—February 1977. 
Teno, J.; Bryan, R.L.; Ghoshroy, S.; Lontai, L.M.; Sonju, O.K. 
(Maxwell Labs., Inc., Woburn, MA (USA). Utility Products Div.). 
Apr 1977. Contract F33615-74-C-2018. 250p. NTIS PC All/MF 
AOl. 


This report presents the results of a study program undertak- 
en to perform a comparative analysis of several approaches to the 
generation of high electrical power by storing tens to hundreds of 
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kilojoules of energy in a compact, superconducting inductive system 
with efficient extraction in short bursts at high repetition rates. The 
critical factors for the comparison were the weight, volume, dissipa- 
tion and reliability of the system and components for various operat- 
ing regimes characterized by pulse power, repetition rate and pulse 
shape. Research and development work hitherto undertaken in the 
U.S. and abroad indicate the engineering ae opioe § of operating 
inductive storage systems storing ten to per! —_ one hundred kilo- 
joules of energy with extraction rates of tens of pulses per second at 
pulse durations of the order of a few hundred microseconds with 
state-of-the-art technology. The major effort of this study was di- 
rected towards developing analytical tools to predict the perform- 
ance of superconducting coils at repetition rates of 100 to 1000 pps 
with pulse discharge times of 20 to 40 microseconds and to evaluate 
the relative merits of different circuit configurations for storage and 
extraction of energy at high average power (3 to 10 MW). At 
frequencies of a few hundred pulses per second, it appears that 
inductive storage has a distinct advantage over capacitive storage at 
power levels of the order 1 to 10 MW. 


16819 (LA—7395) Low flow velocity, fine-screen heat exchang- 
ers and vapor-cooled cryogenic current leads. Steyert, W.A.; Stone, 
N.J. (Los Alamos Scientific Lab., NM (USA)). Sep 1978. Contract 
W-7405-ENG-36. 46p. Dep. NTIS, PC A03/MF AOl1. 

The design, construction, and testing of three compact, low 
temperature heat exchangers are reported. A method is given for the 
construction of a small (approximately = 20-cm* volume) exchanger 
that can handle 6 g/s helium flow with low pressure drops (AP/P = 
10 percent) and adequate heat transfer (N/sub tu/ = 3). The use of 
screen for simple, vapor-cooled current leads into cryogenic systems 
is also discussed. 


16820 (N—78-20257) Thermal performance of a customized mul- 
tilayer insulation (MLI. Design and fabrication of test facility hard- 
ware. Final report. Leonhard, K.E. (General Dynamics/Convair, San 
Diego, CA (USA)). 15 Aug 1975. Contract NAS3-17756. 67p. 
(NASA-CR—135051; CASD-NAS—75-006). NTIS PC A04 
AOl. 

The design, fabrication, and assembly of hardware for testing 
the performance of a customized multilayer insulation are discussed. 
System components described include the thermal payload simula- 
tor, the modified cryoshroud, and a tank back pressure control 
device designed to maintain a constant liquid boiling — Bsa. 
the thermal evaluation of the multilayer insulation. 
payload simulator will provide a constant temperature surface in the 
range of 20.5 to 417°K for the insulated tank to view. The cryosh- 
roud was modified to establish a low temperature black body cavity 
while limiting liquid hydrogen usage to a minimum feasible rate. 


16821 (NBS—78-03) Superconducting devices and materials. A 
literature survey issued quarterly, July—September, 1978. Edelsack, 
E.A.; Olien, N.A.; Schiffmacher, S.A.; Nisenoff, M.; Wolf, S.A.; 
Clark, A.F.; Ekin, J.W.; Fickett, F.R. (National Bureau of Stand- 
ards, Boulder, CO (USA). Cryogenic Data Center). 1978. EL 
Cryogenic Data Center, Nat. Bureau of Standards, Boulder, 

Highlights of the literature on superconducting devices and 
materials are presented. The highlights are followed by a bibliogra- 
phy of approximately 1100 references. (TFD) 


16822 Investigation of a new superconducting weak link. Golo- 
vashkin, A.I.; Lykov, A.N.; Makhashvili, L.I.; Pechen’, E.V. (P. N. 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. Phys. - Solid State (Engl. Transl.); 20: No. 7, 1247- 
1249(Jul 1978). 

An investigation was made of the properties of a new weak 
link, representing a complex structure composed of two supercon- 
ducting films separated by a fairly narrow normal region produced 
by scribing. Films of Nb and Ta were evaporated in vacuum on 
heated quartz substrates. The current-voltage characteristics of such 
a link could vary, depending on the depth of the scribing cut, from 
that typical of a tunnel contact to one exhibited by a superconduct- 
ing bridge. The current-voltage characteristics of the investigated 
contacts revealed gap singularities, including harmonics and subhar- 
monics of the gap. The temperature dependences of the positions of 
all the singularities were determined. 


16823 Josephson effect in superconductive bridges: microscopic 
theory. Kulik, I1.0.; Omel’yanchuk, A.N. (Physicotechnical Institute 
of Low Temperatures, Academy of Sciences of the Ukrainian SSR). 
Sov. J. Low Temp. Phys. (Engl. Transl.); 4: No. 3, 142-149(Mar 1978). 

A theory is developed for the stationary Josephson effect in 
superconductive constrictions (microbridges). The theory is based 
on the microscopic Eilenberger equations and is valid for arbitrary 
temperatures 0<T<T/sub c/. The current-phase relationships I (Q) 
and critical current I/sub c/(T) obtained differ from the correspond- 
ing expressions for a tunnel junction. The difference is greatest at 
low temperatures and for limitingly pure bridges. In the pure limit 
1>>a (where | is the free path length; a is the orifice radius) the 
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current is expressed by the formula The critical current of a pure 
microbridge at t=0 is twice the critical current of a tunnel junction 
with the same normal resistance R/sub N/, and the phase-current 
relationship at the points Q= +- 7 is discontinuous. The properties 
of microbridges in the pure (1>>a) and dirty (Ivery-much-less- 
thana) limits are compared. 


16824 Quantum interference and the Josephson effect in Nb; Al. 
Tsoi, G.M.; Chetayev, M.P.; Shnyrkov, B.I.; Dmitrenko, I.M. (Phy- 
sicotechnical Institute of Low Temperatures, Academy of Sciences 
of the Ukrainian SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 4: No. 
3, 194-195(Mar 1978). 

The paper reports the experimental observation of an ac 
Josephson effect in NbsAl as well as superconducting quantum 
interference in the temperature range 14—17 °K. 


16825 Superconducting powder junctions in microwave fields. 
Solov’ev, A.L.; Khristenko, E.V.; Dmitriev, V.M. (Physicotechnical 
Institute of Low Temperatures, Academy of Sciences of the Ukraini- 
an SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 4: No. 2, 74-80(Feb 
1978). 

An if signal is analyzed which appears at an intermediate 
ay per at a granular superconducting junction when two waves 
in the millimeter range have been applied to it. The if power is found 
to be very distinctly a periodic function of the bias voltage and a 
Bessel function of the heterodyning power, at small input signals, 
which indicates a Josephson character of the mixing process. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


16826 (AD-A—051569) Effects of terrain on blast prediction 
methods and predictions. Final report. Kaplan, K. (Scientific Service, 
Inc., Redwood City, CA (USA)). Jan 1978. Contract DAADO0S-77- 
C-0721. 93p. (SSI—7636-1). NTIS PC A05/MF AO1. 

The design of a small charge experiment based on real terrain 
is given. The model simulates a 125 kt weapon burst at a height of 
300m over the prototype terrain. Predictions are shown for the 
effects of the terrain on the blast wave profile as a function of rising 
and falling slopes. (Author) 


16827 (SAND—78-0773) Design and evolution of the EEU-2/P 
PLZT/TFPD goggles to meet USAF life support requirements. Cut- 
chen, J.T.; Harris, J.O. Jr. (Sandia Labs., Albuquerque, NM (USA)). 
Sep 1978. Contract EY-76-C-04-0789. 24p. Dep. NTIS, PC A02/MF 
AOl. 

A group of seven papers were presented by different authors 
during a panel on Life Support Equipment, utilizing the EEU-2/P 
thermal-flash protective goggles as the example, and covering the 
topics of life support requirements, material discovery, device con- 

ts, design, development, testing, operational utilization, and spin- 
off applications. This paper was fourth in the group. It discusses the 
PLZTI/TFPD EEU-2/P goggles development, beginning with earli- 
est device concepts and ending with production design. It includes 
descriptions of early prototypes and the evolution of the helmet- 
mounted design. The environmental and operational constraints are 
reviewed, beginning with the state-of-the art goals established in the 
oy Scope of Work between the USAF and DOE (then the 
AEC). Particular emphasis is given to those developments which 
were technology-limited, including PLZT processing, electroding 
a bonding of the lens assembly, polarizer development, and 
electronics. 


HANDLING EQUIPMENT AND PROCEDURES 


16828 (NUREG-PNL—2615) Critical separation between sub- 
critical clusters of 4.29 wt % **°U enriched UO; rods in water with 
fixed neutron poisons, Bierman, S.R.; Durst, B.M.; Clayton, E.D. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). Mar 1978. 
Contract EY-76-C-06-1830. 32p. Dep. NTIS, PC A03/MF AOI. 

Measurement data are presented from a series of criticality 
experiments on systems simulating fuel element shipping containers 
and fuel storage basins. The conditions investigated involve clusters 
of 4.29 wt % ™*U enriched UO; fuel rods immersed in water. The 
number of rods required for criticality in a square lattice spacing 
(25.4 mm) near optimum neutron moderation and the critical separa- 
tion between three subcritical clusters aligned in a row was deter- 
mined. The effect that the following fixed neutron absorbers had on 
this critical separation was also measured: (1) 304L steel with 0, 1.1, 
and 1.6 wt % boron; (2) Boral; (3) copper with 0 and 1 wt % 
cadmium; (4) cadmium; (5) aluminum; and (6) Zircaloy-4. The fuel 
rods are 12.649 mm in diameter, clad in 0.660 mm thick, 12.827 mm 
ID aluminum tubing and varied in length from 914 mm to 927 mm. 
The neutron absorbers are in the form of plates and are positioned 
between the fuel clusters such that no line of sight existed between 
the clusters. Measurements were made with each absorber plate 
located approximately midway between the fuel clusters and with 
the plates near the respective cell boundary of the center fuel cluster. 
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16829 (PB—279585) Summary report of the state surveillance 

on the transportation of radioactive materials. Report for 
1973-76. (Los Alamos Scientific Lab., NM (USA)). Mar 1978. Con- 
tract W-7405-ENG-36. 48p. NTIS PC A03/MF AOl1. 

The results the results of ten three-month surveys of the 
transportation of radioactive materials conducted by nine States 
(Illinois, Louisiana, Minnesota, Missouri, New Jersey, New York, 
Oregon, South Carolina, Texas) and New York City between 1973 
and 1976 are presented.. The Nuclear Regulatory Commission and 
the Department of Transportation, along with the participating 
States, developed the surveillance program. The primary objectives 
of the program were: (1) to obtain data on the physical condition of 
packages containing radioactive material and the degree of compli- 
ance with existing regulations, (2) to gather information and data 
concerning radiation levels in the transportation systems work 
places, (3) to determine radiation doses received by personnel in 
such work places, and (4) to obtain data on the extent personnel 
comply with instructions and regulations for handling radioactive 
material packages. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 16828 


16830 (SAND—78-1050) Container module tester. Konkel, 
M.A.; Watterberg, J.P. (Sandia Labs., Albuquerque, NM (USA)). 
Sep 1978. Contract EY-76-C-04-0789. 29p. Dep. NTIS, PC A03/MF 
AOl. 


This report describes the design, operation, and calibration of 
the container module tester. This tester was developed to test the 
container module of the plutonium protection system. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 15069 


16831 (PB—277348) Capital and operating cost estimating 
system handbook. Mining and beneficiation of metallic and nonmetal- 
lic minerals except fossil fuels in the United States and Canada. Final 
handbook. Clement, G.K. Jr; Avery, L.; Seibert, P.A. (Mathews 
(A.A.), Inc., Arcadia, CA (USA). Mining Div.). Oct 1977. Contract 
J0255026. 369p. (AAMI—1953-03). NTIS PC A17/MF AOI1. 

Manual estimating method through use of equations, factors, 
and curves for preparation of feasibility type estimates for capital 
and operating cost of mining and primary benefication in the United 
States and Canada of various types of minerals occurrences, except 
fossil fuels, using state-of-the-art technology. User should have basic 
estimating experience in the mining industry and/or related fields. 
Primary usage of this handbook will be for the preparation of 
preliminary estimate within a reasonable degree of accuracy with 
relative small amounts of hard input data. Output may be used to 
determine if a more finite type of estimate should be produced. 


16832 (PB—279003) Brake evaluations and recommendations. 
evaluation and development of performance requirements of braking 
systems for rubber-tired mining equipment in underground non-coal 
mines. Final report. Kaufman, W.W.; Bielicki, R.J.; Shrader, W.D. 
(Skelly and Loy, Harrisburg, PA (USA)). Nov 1977. Contract 
J0166051. 211p. NTIS PC A10/MF AO1. 

The braking performance of underground, rubber-tired, non- 
coal mining vehicles is evaluated. Surveys of mining equipment and 
braking manufacturers and underground stopping tests are discussed 
as they relate to this evaluation. Stopping performance recommenda- 
tions are included as well as related aspects of roadway construction 
and runaway vehicle protective devices. 


16833 (PB—279004) Brake evaluations and recommendations. 
evaluation and development of performance requirements of braking 
systems for rubber-tired mining equipment in underground non-coal 
mines, User's manual. Kaufman, W.W.; Bielicki, R.J.; Shrader, W.D. 
(Skelly and Loy, Harrisburg, PA (USA)). Nov 1977. Contract 
J0166051. 76p. NTIS PC A0S/MF AOI. 

This user’s manual, extracted from information contained in 
the final report for the referenced project, outlines test procedures to 
measure the braking capabilities of underground noncoal, rubber- 
tired mining equipment. Methods to interpret test results, recommen- 
dations for safe braking capabilities, and basic techniques to improve 
braking systems and road surfaces are also discussed. Possible appli- 
cations for runaway vehicle protective devices other than braking 
systems are reviewed. Also included is a listing of mining equipment 
and brake component manufacturers who supply the majority of 
equipment to the U.S. noncoal mining industry. In conjunction with 
this list of manufacturers, a general tabulation of brake related 
specifications appears for vehicles observed during stopping tests 
conducted underground. 
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16834 No-shock pressure plug apparatus. Dinning, R.W. (to 
Brown Oil Tools, Inc.). US Patent 4,114,694. 19 Sep 1978. Filed date 
16 May 1977. 18p. 

Disclosed is releasable plugging apparatus for selectively clos- 
ing a tubular member to permit fluid pressure buildup therein. When 
the fluid pressure is then decreased, a sealing device of the apparatus 
may be released, and the tubular member subsequently opened. 
Holding apparatus secures the sealing device in place until a com- 
pressed spring is permitted to move a piston so as to permit the 
holding apparatus to release the sealing device. A locking device 
prevents such movement by the piston until the pressure buildup first 
moves the piston in the opposite direction to release the locking 
device and to further compress the spring. The tubular member is 
thus not unplugged until the fluid pressure is decreased, thereby 
avoiding a large pressure pulse which might result if the sealing 
device were released with the fluid pressure at a high value. The 
embodiments described are particularly applicable for use with hy- 
draulically-operated well tools, such as well packers. The present 
invention plugs the tubing string supporting the tool to allow hy- 
draulic pressure application to operate the tool, and then unplugs the 
tubing string upon decrease of such hydraulic pressure rather than 
requiring a further increase of hydraulic pressure to force the 
plugging apparatus open. 


16835 Well treatment fluid diversion with low density ball 
sealers. Erbstoesser, S.R. (to Exxon Production Research Co.). US 
Patent 4,102,401. 25 Jul 1978. Filed date 6 Sep 1977. 14p 

A ball sealer is described for use as a diverting agent when 
treating a well having a perforated casing. The ball sealer is sized to 
plug a perforation and has a density less than the treating fluid. The 
ball sealer is made of a core material, such as syntactic foam or 
polymethylpentene, and a covering of a thin layer of an elastomeric 
material. After some of the treating fluid has been injected into the 
well, the ball sealers are injected and carried by the fluid flow down 
to the perforations where they seat and divert the further injection 
of treating fluid through the remaining open perforations. 


16836 Jarring method and apparatus for well bore drilling. Per- 
kins, L.E. (to Kajan Specialty Co., Inc.). US Patent 4,098,338. 4 Jul 
1978. Filed date 27 Dec 1976. 18p. 

Well bore pressure is utilized to develop an activating pres- 
sure during telescoping movement between an outer drill string and 
an inner mandrel for momentarily locking the mandrel to the drill 
string. Locking is effected through laterally displaceable mechanical 
elements carried by the mandrel and held engaged for a predeter- 
mined period of time during which an axial tension is applied to the 
mandrel. A control circuit independent of the amount of axial 
tension load provides for sudden release of the locking elements at 
the end of said predetermined period which results in free travel of 
the mandrel to an impact position to deliver a jarring blow to the 
drill string for dislodging stuck elements or junk in the well bore. 


16837 Control line tubing hanger. McGee, J.K. (to Gray Tool 
Co.). US Patent 4,090,565. 23 May 1978. Filed date 13 Sep 1976. 12p. 

A wellhead assembly is provided comprising an upper well- 
head assembly, a lower wellhead assembly, a sleeve, and a seal 
between the sleeve and the lower wellhead assembly. The upper 
wellhead assembly includes a tubing string section, and a control 
line, and the control line mounted exterior of the tubing string 
section. The lower wellhead assembly includes a bore therethrough, 
through which the tubing string section and the control line pass into 
the well. The sleeve is operatively connected to the upper wellhead 
assembly and extends into the bore, surrounding the control line and 
the tubing string section, the seal being formed between the exterior 
of the sleeve and the lower wellhead assembly bore. A prefabricated 
article of manufacture is utilized in the wellhead assembly for 
facilitating the ease of assembly, the prefabricated article of manufac- 
ture including a tubing hanger mandrel, a tubing hanger body 
operatively connected to the tubing hanger mandrel, a control line 
receiving port in the tubing hanger body, the tubing string section, 
and the sleeve. During assembly of the wellhead assembly, a split 
coupling support assembly is utilized to space the tubing hanger 
body from the lower wellhead assembly until the entire upper 
wellhead assembly is connected together (including a tubing bonnet 
10) at which time, the split coupling support assembly is removed 
and the upper wellhead assembly lowered into operative association 
with the lower wellhead assembly. 


16838 Could hydraulics help your drilling. Mine Quarry; 7: No. 
7/8, 31, 34, 36, 39(1978). 

Although the drilling of rocks by hydraulics has been consid- 
ered for a long time, only during the last five years or so has there 
been anything like a breakthrough. Even now certain perceptive 
mining men question whether hydraulics can supplant compressed 
air in rock drilling. In this article, Peter L. Edmunds, Mining 
Equipment Division Manager, Atlas Copco (GB) Limited, examines 
the technology of hydraulic rock drilling and discusses whether it 
can assist in improving production and economy in tunnelling and 


ENGINEERING 1775 


rock excavation. The fundamental differences between hydraulic 
and pneumatic rock drilling are considered together with the quali- 
ties which can be built into a rock drill and its hydraulic system. The 
initial investment is related to production rate and a cost comparison 
is achieved. Existing procedures and systems are all affected by the 
introduction of hydraulics and so the phasing out and in, the conver- 
sion of jumbos and the new training needed, are all discussed; and 
the article concludes with an appraisal of possible future develop- 
ments in tunnelling and rock breaking. 


16839 Well control valve apparatus. Crowe, T.L. (to Baker 
International Corp.). US Patent 4,059,157. 22 Nov 1977. Filed date 
23 Aug 1976. 12p. 

A well control valve is disclosed which is installed in a tubing 
string for use in killing a well through use of fluid under pressure 
pumped down through the annulus surrounding the turing string. 
When the ammulus pressure exceeds a predetermined value, the 
valve is opened to permit the kill fluid to flow into and though the 
tubing string into the producing formation. The valve contains 
spaced upper and lower closure members or rupturable discs defin- 
ing an atmospheric chamber therebetween. The upstream side of the 
upper disc is subject to the normal hydrostatic pressure of the fluid 
in the annulus, and also to an increase in the pressure of the annulus 
fluid above normal hydrostatic pressure, but its downstream side is 
subjected initially to the atmospyheric pressure in the chamber. 
Accordingly, the upper closure member or disc can be placed in its 
opened condition, as by rupturing it, when subjected to a predeter- 
mined increase in annulus pressure above the normal hydrostatic 
pressure, allowing the annulus kill fluid to flow into the atmospheric 
chamber to open the lower closure or disc and then flow thro 
the tubing string to the producing formation. A check valve in 
control valve permits fluid to flow from the annulus to the tubing 
string after the discs are ruptured, but prevents flow of fluid from 
the tubing string to the annulus. 


16840 Effect of individual factors of drilling technology on 
chanical velocity. Zheleznyakov, F.I. Neft. Kho; No. 1, 13-18Gan 
1977). (In Russian). 

A relationship is suggested between mechanical speed of 
drilling, differential pressure, axial load and velocity of drill bit 
rotation, on the basis of data from the drilling of test boreholes in 
Tatariya, Mangyshlak, and the Kuibyshevskaya Oblast. Maximum 
limits are established for mechanical drilling velocity during hydrau- 
lic monitor face sweeping. 


LASERS 
REFER ALSO TO CITATION(S) 16145, 17294, 17620 


16841 (AD-A—052410) Developmental studies of potential 
chemically pumped electronic transition lasers: combustion of alkaline 
earths in nitrous oxide-carbon monoxide and reactions of metastable 
alkaline earth atoms. Final scientific report 15 Oct 75-14 oct 77. 
Benard, D.J.; Slafer, W.D.; Lee, P.H. (California Univ., Santa Bar- 
bara (USA). Quantum Inst.). 10 Mar 1978. 18p. NTIS PC A02/MF 
AOl. 

Alkaline earth catalyzed N?O-CO flames have been studied as 
potential electronic transition chemical lasers. The addition of CO to 
the M+N?O flames, where M= Mg, Ca, and Sr, has been shown to 
efficiently produce the respective metastable alkaline earth (3P) 
atoms. These flames have been further shown to exhibit 
MO(A yields X) photon yields as well as new MO band systems in 
the chemiluminescence spectra. The mechanism of these reactions 
has been elucidated and information has been gained regarding the 
identity of the reservoir state. Results of ype gs assignments 
and gain measurements on the alkaline earth oxide bands are report- 
ed as are results of transfer and excimer formation studies. 


16842 (AD-A—052448) Report of the Materials 
cil (1977), Sinnot, M.J. (Michigan Univ., Ann Arbor 


Research Coun- 
(USA). Coll. of 
lyre 3 Aug 1977, Contract MDA903-76-C-0250,. 115p. NTIS 


PC A06/MF AOl. 

This report is a summary of the activities of the Materials 
Research Council during its annual Summer Conference held in La 
Jolla, California, during the period July 5-29, 1977. Currently work 
is going on in large space optics, non-destructive inspection, laser 
materials, non-equilibrium alloy structures, strong optical fibers, 
composite material penetrators and structural ceramics. 


16843 (LA-UR—78-3017) Expansion cooled CO nuclear pumped 
laser, Davis, J.F.; Bird, P.F.; Mansfield, C.R.; Helmick, H.H. (Los 
Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG- 
36. 14p. (CONF-780537—5). Dep. NTIS, PC A02/MF AO1. 

From 1. symposium on fission induced plasmas and nuclear- 
pumped lasers meeting; Orsay, France (23 May 1978). 
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A series of experiments are proposed to investigate the per- 
formance of a fission fragment excited CO laser which utilizes gas 
dynamic cooling. These experiments will utilize a wall source of 
fission fragments to provide excitation of CO or CO gas mixtures. A 
separate investigation will study the effects on the vibrational excita- 
tion distribution of CO or CO on gas mixtures with the addition of 
UF. 


16844 (N—78-17382) Parametric investigations of large area 
electron beam sources itersuch’ 
gen elek 


un’ ungen an grossflaechi. 
lien. Hugenschmidt, M.; Vollrath, K.; Baca, 


tronenstrahique' 
W. (Institut Franco-Allemand de Recherches de Saint-Louis, 68 
(France)). 13 Sep 1976. 26p. (ISL-R—127/76). NTIS PC A03/MF 
AOl. 


The construction and investigations of high power pulsed 
field emission electron sources to be used for gas laser injection are 
described. Parameters are current density and pulse shape as a 
function of the electrode configurations as well as of window 
thickness (in Al, Ti). Results obtained with a small model led to the 
construction of a large area radiation source (300 cm”). The homo- 
geneity of the electron current density distribution was determined 
with electric sondes and by photographic recording of the intensity 
distribution in the visible range on a fluorescent screen. 


16845 (N—78-19480) Excimer lasers. Final report, 30 May 
1975—10 June 1976. Palmer, A.J.; Hess, L.D.; Stephens, R.R.; 
™ t, D.M. (Hughes Research Labs., Malibu, CA (USA)). Nov 
1977. Contract NAS3-19707. 129p. (NASA-CR—155949). NTIS PC 
A07/MF AOl1. 

The results of a two-year investigation into the possibility of 
developing continuous wave excimer lasers are reported. The pro- 
gram included the evaluation and selection of candidate molecular 
systems and discharge pumping techniques. The K Ar/K? excimer 
dimer molecules and the xenon fluoride excimer molecule were 
selected for study; each used a transverse and capillary discharges 
pumping technique. Experimental and theoretical studies of each of 
the two discharge techniques applied to each of the two molecular 
systems are reported. Discharge stability and fluorine consumption 
were found to be the principle impediments to extending the XeF 
excimer laser into the continuous wave regime. Potassium vapor 
handling problems were the principal difficulty in achieving laser 
action on the K Ar/K? system. Of the four molecular systems and 
pumping techniques explored, the capillary discharge pumped K 
Ar/K? system appears to be the most likely candidate for demon- 
strating continuous wave excimer laser action primarily because of 
its predicted lower pumping threshold and a demonstrated discharge 
stability advantage. 


16846 (N—78-19482) Temperature dependence of far-infrared 

(FIR) laser output power. Lawandy, N.M. (National Aeronautics and 

Space Administration, Greenbelt, MD (USA). Goddard Space 

Ms Center). Feb 1978. 19p. (NASA-TM—78080). NTIS PC A02/ 
AOl. 


The temperature dependence of the small signal gain and 
saturation power were derived using temperature dependent rates in 
a four level model. With this approach, an expression was developed 
for the output power of a far infrared oscillator as a function of 
temperature. The results are valid for constant pressure and volume 
in the regime of homogeneous broadening of the laser transition. It is 
shown that the small signal gain increases with temperature, whereas 
the saturation power decreases with temperature. This has the over- 
all effect of enhancing laser output power for moderate temperature 
increases. It is also shown that the output should drop as the 
temperature is lowered. 


16847 (N—78-19688) Atmospheric lidar research applying to 
H?O, O? and aerosols. Final report. Mcilrath, T.J.; Wilkerson, T.D. 
(Maryland Univ., College Park (USA). Inst. for Physical Science 
and Technology). Dec 1977. 316p. (NASA-CR—155798; BN—871). 
NTIS PC A14/MF AOl1. 

Experimental research on a near infrared tunable dye laser is 
reported. Theoretical simulations are presented for various lidar 
configurations. The visible and near infrared wavelengths considered 
are suitable for observations of aerosols, water vapor, molecular 
Oxygen pressure and temperature in the troposphere and above. The 
first phase of development work is described on a ruby pumped, 
tunable dye laser for the wavelength region 715 to 740 nanometers. 
Lidar simulations are summarized for measurements of H?O and for 
two color lidar observations of aerosols in the atmosphere. 


16848 Phase-locking of independent laser oscillators. Hayes, 
C.L. (to Rockwell International Corp.). US Patent 4,096,448. 20 Jun 
1978. Filed date 12 Jan 1977. 6p. 

The invention discloses an apparatus for phase and frequency 
locking a multi-element array of laser oscillators, each having a 
control input for adjusting the output laser light frequency thereof. 
An opti ps shifter cooperates with the reference laser oscilla- 
tor and with a radio frequency source to provide a local oscillator 
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energy source. Mixing of the local oscillator energy with that of a 

ive one of the array oscillators by photodetector and then 
phase detection of the mixed or down-converted signals, relative to 
the radio frequency source, provides a control signal for phase and 
frequency control of the array oscillator. 


16849 (UCRL—80971) aperture components for solid 
state laser fusion systems. Simmons, W.W. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 13 Sep 1978. Contract W- 
7405-ENG-48. 9p. (CONF-780958—1). Dep. NTIS, PC A02/MF 
AOl. 


From 10. electro optics laser conference; Boston, MA, USA 
(19 Sep 1978). 

Solid state lasers for fusion experiments must reliably deliver 
maximum power to small (approximately .5 mm) targets from stand- 
off focal distances of 1 m or more. This requirement places stringent 
limits upon the optical quality, resistance to damage, and overall 

formance of the several major components—amplifiers, Faraday 
isolators, spatial filters—in each amplifier train. Component develop- 
ment centers about achieving (1) highest functional material figure of 
merit, (2) best optical quality, and (3) maximum resistance to optical 
damage. Specific examples of the performance of large aperture 
components will be presented within the context of the Argus and 
Shiva laser systems, which are presently operational at Lawrence 
Livermore Laboratory. Shiva comprises twenty amplifiers, each of 
20 cm output clear aperture. Terawatt beams from these amplifiers 
are focused through two opposed, nested clusters of f/6 lenses onto 
such targets. Design requirements upon the larger aperture Nova 
laser components, up to 35 cm in clear aperture, will also be 
discussed; these pose a significant challenge to the optical industry. 


16850 (UCRL—81365) Development of an actively modelocked 
and Q-switched oscillator for laser fusion program at LLL. Kuizenga, 
D.J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 19 Jul 1978. Contract W-7405-ENG-48. 8p. (CONF-780579— 
7). Dep. NTIS, PC A02/MF AO1. 

From Meeting on picosecond phenomena; Hilton Head, SC, 
USA (24 May 1978). 

A method was developed that allows the mode-locking proc- 
ess to go to its steady state condition before the laser is Q-switched. 
This is done by pumping the laser quasi-cw for about 5 ms. During 
this time, the loss in the Q-switch is such that the laser will just 
slightly go above threshold. The active modulator is on during this 
time, and the laser oscillates quasi-cw for a period long enough to 
obtain stable transform-limited short pulses. At the end of this 
prelase period, the laser is Q-switched, and a train of stable, short 
pulses is obtained. 


16851 Real-time spectral analysis of far-infrared laser pulses 
using an SAW dispersive delay line. Fetterman, H.R.; Tannenwald, 
P.E.; Parker, C.D.; Melngailis, J.; Williamson, R.C.; Woskoboini- 
kow, P.; Praddaude, H.C.; Mulligan, W.J. (Lincoln Laboratory, 
Massachusetts Insitute of Technology, Lexington, Massachusetts 
02173). Appl. Phys. Lett.; 34: No. 2, 123-125(15 Jan 1979). 

tral analysis of high-power pulsed D2O lasers has been 
accomplished using SAW dispersive delay lines. Both the contribu- 
tions of longitudinal modes and the tuning of the stimulated Raman 
line at 385 zm have been observed. 


16852 Direct measurement of the accuracy of CO. laser align- 
ment on Benjamin, R.F.; Goldstone, P.D.; Carpenter, J.P. 
(University of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Appl. Opt.; 17: No. 23, 3809-3811(1 
Dec 1978). 

The accuracy of target Soon using the Hartmann test 
was measured by the glass microballoon perforation (Snout) test. We 
find a 45-4m rms pointing error, most of which is random. 


16853 Lensless method of measuring gaussian laser beam diver- 
gence. Sollid, J.E.; Phipps, C.R. Jr.; Thomas, S.J.; McLellan, E.J. 
(University of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Appl. Opt.; 17: No. 22, 3527-3529(15 
Nov 1978). 

The radii of a Gaussian laser beam was measured using a 
technique employing a CaF, attenuator and polaroid film. (AIP). 


16854 Shield for high power infrared laser beam. Friedman, J.D. 
US Patent 4,114,985. 19 Sep 1978. Filed date 28 Mar 1974. 2p. 

Shielding from and the termination of high power infrared 
laser beams is accomplished by interception of the beam by one of 
two spaced, juxtaposed, ceramic sheet members. The beam inter- 
<< member has a thickness to beam power density relationship 
that allows opaque to translucent conversion of the portion thereof 
illuminated by the beam. The translucent portion subsequently dif- 
fuses the beam. The diffused beam is then absorbed by the second 
ceramic sheet member. 


16855 High power, compact waveguide gas laser. Schlossberg, 
H.R. US Patent 4,103,255. 25 Jul 1978. Filed date 10 Mar 1977. 6p. 
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The invention discloses a high power, compact waveguide 
gas laser having a housing located within a resonant cavity. The 
housing has a longitudinal chamber situated therein, the chamber 
being divided into a plurality of waveguides by a plurality of 
infrared transmitting partitions. During operation of the laser, the 
leakage of laser radiation between adjacent waveguides through the 
partitions causes the coupling of the phases of the waveguide modes 
thereby producing a laser output of high power. 


16856 Metal vapor laser generating apparatus. Tokudome, K.; 
Ishikawa, M.; Kamide, N. (to Kimmon Electric Co., Ltd.). US 
Patent 4,103,253. 25 Jul 1978. Priority date 24 Dec 1975, Japan. 6p. 

A metal vapor laser generating apparatus is described that is 
comprised of a laser fine tube having Brewster windows at the ends 
and containing rare gas, an anode provided near one end of the fine 
tube, a vessel housing metal which is to be forwarded into the fine 
tube as vapor and ionized there by discharge, and a branch tube 
having its one end connected to the fine tube at a point adjacent to 
the other end of the fine tube. A cathode is provided at the other end 
of the branch tube and a large number of fine slits are bored through 
the wall of the branch tube at the central portion thereof, the slitted 
portion being surrounded by a sealed outer tube loaded with an 
adsorbent for adsorbing the ionized metal. The size of the slit is 
adjusted to permit passage of the ionized metal, but not to cause a 
discharge leakage. 


16857 Azacoumarin dye lasers. Hammond, P.R.; Atkins, R.L.; 
Henry, R.A.; Fletcher, A.N. (to Dept. of Energy). US Patent 
4,103,256. 25 Jul 1978. Filed date 25 May 1976. 8p. 

PAT-APPL-689,889. 

The invention provides a dye laser comprising a lasing solu- 
tion of a 7-substituted azacoumarin in which the aza nitrogen occu- 
pies at least one of the 5, 6 and 8 ring positions. The 7-substituent is 
hydroxy, alkoxy, amino, or substituted amino. Substituents may be 
attached to other ring positions. The dye lasers lase in the blue-green 
to near ultraviolet region. 


16858 Azaquinolone dye lasers. Hammond, P.R.; Atkins, R.L.; 
Henry, R.A.; Fletcher, A.N. (to Dept. of Energy). US Patent 
4,103,257. 25 Jul 1978. Filed date 25 May 1976. 14p. 
PAT-APPL-689,764. 
The invention provides a dye laser comprising a lasing solu- 


tion of a 7-substituted azaquinolone-2 in which the aza nitrogen 
occupies at least one of the 5, 6 and 8 ring positions. The 7- 
substituent is hydroxy, alkoxy, amino or substituted amino. Substi- 
tuents may be attached to other ring positions. The present lasing 
compounds are aza analogs of corresponding quinolone compounds 
and, hence, are named “azaquinolone” compounds. The dye lasers 
lase in the blue to near ultraviolet region. 


16859 Tunable frequency laser. Chikami, L.F. US Patent 
4,103,254. 25 Jul 1978. Filed date 10 Nov 1976. 6p. 

An apparatus for stabilizing the frequency of a laser beam is 
provided wherein the laser beam from a laser cavity is sampled and 
dispersed. A pair of detectors detect any energy sharing of the laser 
beam at the desired output frequency with laser beams at a frequen- 
cy above and below the desired frequency to produce an error 
signal. The error signal is fed back to the laser cavity to correct the 
distance between opposite ends of the cavity to adjust the wave 
length of the laser beam to emit amplified light at the desired 
frequency. 


16860 Semiconductor laser having fundamental lateral mode se- 
lectivity. Wittke, J.P. (to RCA Corp.). US Patent 4,100,508. 11 Jul 
1978. Filed date 22 Feb 1977. 8p. 

A semiconductor laser is described that has opposed end 
surfaces with an optical reflective means on the surface of at least 
one end surface that has a fundamental lateral mode selectivity. The 
laser has an optical waveguide that extends from one end surface to 
the other. The optical reflective means may be an electrical insula- 
tion layer on the end surface with a reflective stripe on the insulation 
layer and having a width in the lateral direction less than that of the 
spatial width of the fundamental lateral mode in the absence of the 
reflective stripe. Alternatively, the selectivity means can be an 
antireflection layer on the end surface with a stripe opening in the 
antireflection layer having a width in the lateral direction less than 
that of the spatial width of the fundamental lateral mode in the 
absence of the antireflection layer. The opening in the antireflection 
layer is formed by placing a wire close to the end surface and 
evaporating the antireflection material onto the end surface. The 
wire prevents the material from being deposited onto the end surface 
under the wire thereby forming the opening. Both the reflection 
stripe and stripe opening are positioned on that portion of the optical 
waveguide at the end surface having s@bstantially the highest optical 
radiation intensity. 
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16861 Q-switched neodymium glass laser emitting polarized radi- 
ation. Vitrishchak, 1.B.; Sidorenko, Y.K.; Soms, L.N. Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 7, 818-820(Jul 1978). 

An analysis is made of the possibiliy of Q switching of a laser 
resonator by thermally induced anisotropy in an active element of a 
solid-state laser operated in the periodic regime. A calculation is 
made of the range of pumping rates in which such switching is 
possible. It is reported that the experimental results of a test of this 
switching method are in good agreement with the calculations. 


16862 Electro-optically Q-switched pulse-periodic YAG:Nd** 
laser. Kamach, Y.E.; Kozlovskii, E.N.; Ovchinnikov, V.M.; Sidor- 
enko, Y.K.; Soms, L.N. Sov. J. Quant. Electron. (Engl. Transl.); 8 
No. 7, 821-825(Jul 1978). 

A theoretical analysis is made of the operation of an electro- 
optic switch for unpolarized light and the results are checked 
experimentally. It is shown that this electro-optic device provides 
efficient Q switching of a laser whose active element is characterized 
by a strong initial or induced birefringence. The minimum theoreti- 
cal transmission coefficient of the switch is ~5%. 


16863 Kinetics of physical processes in a supersonically driven 
chemical CO laser. Biryukov, A.S.; K in, Y.A.; Shelepin, L.A. (P. 
N. Lebedev . Physics Institute, USSR Academy of Sciences, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 7, 825- 
831(Jul 1978). 

The utilization of a CS,.—CS—O.—O mixture in chemical 
gasdynamic lasers is shown to be highly efficient, giving appreciable 
gains and inversions due to vibrational—rotational transitions in CO 
molecules. It is postulated that increasing the CS and O content in 
the mixture, choosing an optimal injection point, and using large 
nozzle expansion angles can yield a gain of ~0.1 cm™ and total 
inversions greater than 10'*cm~* 


16864 Study of a photochemical laser utilizing the XeO molecule. 
Os7pBr=*s=Y n= JSe— 2D=EY Sng aeny v*B=n=Y 6=0=— 
= AsAany’ pBttY «e+ Sx = 005 == "sp 
KOQur*rimyY <f sf} =s367A@ As Ts* 7s72Y vApsA'==— J AE= 
A= {;Q7— ~ysToAQ— =~hy= pt Mo Sys = cA= 
Ty 831> 836=)ALy 1978> — 

An experimental 1 investigation was made of the performance 
of an XeO photochemical laser (stimulated emission wavelength 0.54 
4) operated at 160 °K. The observed dependence of the stimulated 
emission energy on the partial pressure of the Ns—Xe—Ar active 
medium components is discussed. A combination of components is 
found which gives a specific energy output of ~8 mJ/cm® and a 
total output energy of 0.6 J. 


16865 Semiconductor laser with '**Cs vapor external selective 
mirror. Velichanskii, V.L.; Zibrov, A.S.; Nikitin, V.V.; Sautenkov, 
V.A.; Malyshev, V.K.; Kharisov, G.G. (P. N. Lebedev Physics 
Institute, USSR Academy of Sciences, Moscow). Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 7, 836-839(Jul 1978). 

Pulsed stimulated emission near the D2 line of ™°Cs (852.1 
nm) was obtained from a semiconductor laser with an external 
selective element utilizing specular reflection from a cesium vapor 
cell. The power and spectral width of the stimulated emission at a 
vapor pressure of 2 Torr were 1 mW and 5 x 107° nm, respectively. 
Investigations were made of the spectral and temporal characteris- 
tics of the laser radiation at different cesium vapor pressures. An 
analysis was made of the conditions needed to enhance substantially 
the average stimulated emission power. The pape? of using a 
laser with an external selectively reflecting cell for optical Bows, be 
of alkali metal vapors is discussed. The resonance absorption lines of 
rubidium and potassium were recorded using a pulsed injection laser. 


16866 Long-term instability and irreproducibility of a gas laser 
frequency and requirements to be satisfied by automatic 

control systems. Vlasov, A.N. Sov. J. Quant. Electron. (Engl. Transl.); 
8: No. 7, 866-869(Jul 1978). 

An analysis is made of monotonic frequency drifts exhibited 
by gas lasers with automatic frequency control (AFC) systems. The 
long-term instability and irreproducibility of the emission frequency 
are found as a function of the long-term instability and irreproducibi- 
lity of the reference point and errors of the AFC system. Ways of 
reducing these errors are considered and the experimental results of 
the error determination are given. Practical recommendations are 
made for increasing the long-term stability and reproducibility of the 
laser frequency by a suitable choice of elements of the AFC systems 
and of their operating conditions. 


16867 High-power pulsed CO, laser continuously tunable over a 
wide frequency range. Bychkov, Y.I.; Mesyats, G.A.; Orlovskii, 
V.M.; Osipov, V.V.; Savin, V.V. (Institute of Atmospheric Optics, 
Siberian Branch of the Academy of Sciences of the USSR, Tomsk). 
Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 7, 870-872(Jul 1978). 

An experimental and theoretical study was made of the 
operating features of a high-pressure tunable CO: laser. Excitation of 
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a CO2:N2=1:1 gas mixture at 4 atm pressure by an externally 
maintained discharge, initiated by an electron beam, provided con- 
tinuous tuning of the emission frequency in the P and R branches of 
the 00°1—10°0 and 00°1—02°0 bands of the CO: molecule. An 
overall tuning range of 102 cm~! was achieved with output energies 
up to 5.8 J and an efficiency of 2.2%. 


16868 Stimulated undulator radiation from relativistic electrons 
and the physical processes in an ‘electron laser”. Kolomenskii, A.A.; 
Lebedev, A.N. (P. N. Lebedev Physics Institute, USSR Academy of 
Sciences, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 7, 
879-884(Jul 1978). 

A theoretical study is made of the amplification and genera- 
tion of coherent radiation in the optical range based on the undulator 
mechanism of stimulated magnetic bremsstrahlung from relativistic 
electrons. Expressions are obtained for the gain and the efficiency. It 
is shown that the reaction of the radiation plays an important part in 
the nonlinear saturation regime and in the mode of operation in 
which the beam is used repeatedly. Physically possible versions of 
the parameters of an electron laser are given for different spectral 
regions. 


16869 Correlation between the degree of spatial coherence of the 
field and the variance of the wave vectors of laser radiation. Nosach, 
O.Y.; Orlov, E.P. (P. N. Lebedev Physics Institute, USSR Academy 
of Sciences, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 
7, 887-891(Jul 1978). 

It is shown that in lasers with an active medium optically 
inhomogeneous over the transverse cross section and an absorbing 
lateral boundary, amplitude fluctuations make a negligible contribu- 
tion compared with phase fluctuations to the deterioration of the 
spatial coherence of the field. The correlation between the degree of 
spatial coherence of the field and the variance of the wave vectors of 
the radiation is obtained for such lasers. The conditions are found 
under which the main contribution to the variance of the wave 
vectors is made by the variance of their directions but the variance 
of the different mode frequencies can be neglected. Measurements of 
the degree of spatial coherence of the field may yield information on 
the width of the angular spectrum of the laser radiation in the near 
field. 


16870 Chemically pumped Br.—CO, laser. Gordon, E.B.; Sizov, 
V.D.; Sotnichenko, S.A. (Institute of Chemical Physics, USSR 
Academy of Sciences, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 7, 899-900(Jul 1978). 

The output energy of a Bra—CO, photodissociation laser 
(operating at 0.5 atm) was doubled by the addition of WFe, which 
was photolyzed to give fluorine atoms. It was concluded that the 
F+Br2—BrF + Br exchange reaction resulted in a strongly nonequi- 
librium population of the fine-structure levels of the bromine atom. 
This reaction was the first example of the use of the spin—orbit 
excitation, produced by a chemical process, in laser pumping. 


16871 Nitrogen laser emitting ultraviolet radiation of high specif- 
ic power at a high pulse repetition frequency. Papakin, V.F.; Sonin, 
A.Y. (State University, Rostov-on-Don). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 7, 901-902(Jul 1978). 

A study was made of the characteristics of a transverse- 
discharge molecular nitrogen laser (A=337.1 nm). When the length 
of the discharge chamber was 190 mm, the average output power 
was 210 mW. The specific average and pulse powers exceeded 40 
mW/cm® and 40 kW/cm, respectively. Stimulated emission was 
observed at pulse repetition frequencies in excess of 2 kHz. The high 
specific power and high pulse repetition frequency were achieved in 
a laser discharge chamber whose walls were made of a ceramic 
characterized by a high thermal conductivity and were in contact 
with a relaxing plasma. 


16872 Ultraviolet-emitting gold vapor laser. Markova, S.V.; Pe- 
trash, G.G.; Cherezov, V.M. (P. N. Lebedev Physics Institute, 
USSR Academy of Sciences Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 7, 904-906(Jul 1978). 

An investigation was made of pulsed stimulated emission of 
ultraviolet radiation from gold vapor in discharge mixtures with 
helium, neon, and argon. In a discharge with neon, the average 
output power at the 312.2 nm wavelength was 1.2 W and the 
efficiency was 0.03%. At 627.8 nm, under similar excitation condi- 
_— the average output power was 6 W and the efficiency was 

‘0. 


16873 Influence of external optical feedback on transient process- 
es in semiconductor lasers. Mironov, Y.M.; Morozov, V.N.; Se- 
menov, A.S.; Sergveev, A.B. (P. N. Lebedev Physics Institute, 
USSR Academy of Sciences, Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 7, 914-916(Jul 1978). 

An analysis is made of the influence of an external delaying 
feedback on transient processes in injection lasers. It is shown that, 
depending on the feedback delay time, the relaxational oscillations of 
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the intensity of the laser radiation can either be quenched or built up. 
The most effective quenching of these oscillations occurs when the 
delay is equal to half the period of relaxational oscillations and the 
most effective buildup corresponds to a feedback delay time equal to 
the oscillation period. A numerical solution of the rate equations 
describing processes in lasers allowing for the delay are in good 
agreement with the experimental results. 


16874 Locking of the longitudinal modes of an He—Ne laser 
using a Fabry—Perot etalon. Krindach, D.P.; Kuznetsov, A.P.; Sali- 
mov, V.M. (M. V. Lomonosov State University, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 8: No. 7, 916-918(Jul 1978). 

The example of an He—Ne laser is used to consider the 
influence of the dispersion of the active medium on mode locking. 
The calculations and experimental data show that an inclined 
Fabry—Perot etalon, placed inside the laser resonator, may increase 
considerably the maximum permissible : for self-mode-locking : 
excess over the threshold. 


16875 Bipolar He—Cd hollow-cathode laser. Subotinov, N.V.; 
Konieczka, J.; Mizeraczyk, J.; Vuchkov, N.K. (Institute of Solid 
State Physics, Bulgarian Academy of Sciences, Sofia, Bulgaria). Sov. 
J. Quant. Electron. (Engl. Transl.); 8: No. 7, 918-919(Jul 1978). 

An He—Cd laser with two hollow cathodes was constructed. 
The power supply was in the form of an alternating voltage of 220 
V. The laser emitted the cadmium ion lines 441.6, 533.7, and 537.8 
nm along two optics axes. The optimal operation conditions were 
investigated. 


16876 Efficient electron-beam-pumped HF chemical laser with a 
high output. Bashkin, A.S.; Konoshenko, A.F.; 
Oraevskii, A.N.; Tomashov, V.N.; Yuryshev, N.N. (P. N. Lebedev 
Physics Institute, USSR Academy of Sciences, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 8: No. 7, 922-924(Jul 1978). 

An investigation was made of the possibility of achieving a 
high specific energy output in combination with a high electrical 
efficiency from an electron-beam-pumped HF chemical laser. The 
electron beam energy absorbed in the active volume of the laser was 
determined experimentally. A reduction in the concentration of O2 
from 35 to 8% (relative to F2) increased the output energy of the 
laser by a factor of 1.4. An F2:H2:O2:He=75:30:6:250 mixture at a 
pressure of 722 Torr was characterized by a specific energy output 
of 91 J/liter and the efficiency relative to the input energy was 
936%, whereas the chemical efficiency was 4.7%. 


16877 Gas lasers with wide-band optical pumping (review). Mik- 
heev, L.D. (P. N. Lebedev Physics Institute, Academy of Sciences 
of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: 
No. 6, 677-695(Jun 1978). 

An analysis is made of methods of exciting laser action in 
gases due to electronic transitions in atoms and molecules subjected 
to wide-band pumping by thermal light sources. These include a 
photodissociation excitation method with the establishment of an 
inversion in primary photoprocesses and secondary reactions, and a 
method of excitation due to allowed molecular electronic transitions. 
In addition to existing excitation mechanisms, the possibility of 
implementing new optical pumping principles is discussed. 


16878 Spectral characteristics of vacuum ultraviolet preionization 
sources for CO, lasers. Zaroslov, D.Y.; Karlov, N.V.; Kuz’min, G.P.; 
Nikiforov, S.M. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 6, 695-700(Jun 1978). 

Results are presented of a comparative study of the radiation 
spectra of spark and surface discharges in the 114—200 nm range. It 
is shown that both complete and incomplete surface discharges are a 
more efficient source of ultraviolet radiation for preionization of the 
active volume of CO, lasers than spark discharges. This is attributed 
to the possibility of concentrating the radiation energy in the re- 
quired spectral range and of locating the discharge plasma in the 
—— position with respect to the laser active volume. An analysis 
of the time behavior of the radiation intensity of the most character- 
istic spectral lines showed that the changes in the spectrum of an 
incomplete surface discharge with polarity reversal of the supply 
pulse were associated with the surface-discharge-formation mecha- 
nism. 


16879 Frequency degeneracy of modes in a cw solid-state laser 
with a planospherical resonator. Kushnir, V.R.; Shokin, A.A. Sov. J. 
Quant. Electron. (Engl. Transl.); 8: No. 6, 709-711(Jun 1978). 

An investigation was made of the influence of the resonator 
configuration and of distortions of a thermally induced lens in an 
active element on the output radiation power in the case of degener- 
acy of he frequencies of transverse modes of different orders. Two 
types of resonator were investigated in which the competition be- 
tween the transverse modes, resulting in a considerable reduction in 
the output power, was manifésted most clearly. This should make it 
possible to avoid such configurations in those cases when a high 
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output multimode radiation power is required and to use these 
configurations when the low-order transverse modes have to be 
separated. 


16880 Stability of the caustic in planospherical resonators with 
an internal lens. Kushnir, V.R. Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 6, 711-716(Jun 1978). 

A theoretical analysis is made of planospherical resonators 
with an internal lens. A proposal is made to use dimensionless 
parameters which make it possible to represent the stability diagram 
of the investigated resonators in a generalized form. A derivation is 
given of the equation for an ellipse in the stability diagram defining 
resonators with a stable caustic. It is shown that the range of 
permissible changes in the optical power of a thermal lens is inverse- 
ly proportional to the square of the fundamental-mode radius in the 
internal lens plane. The analysis made makes it possible to design 
solid-state laser resonators insensitive to changes in the optical 
power of a lens induced thermally in the active element. 


16881 Open resonators with apertures in reflectors. Epishin, 
V.A. (A. M. Gorki State University, Kharkov). Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 6, 720-724(Jun 1978). 

A theoretical analysis is made of resonators with two mirrors 
having apertures of different dimensions and shape. The problem is 
reduced to integral equations of quasioptics. The solution of these 
equations, including two-dimensional systems (when the shape of the 
aperture differs from the reflector shape), is obtained applying the 
perturbation theory. The resultant simple expressions for the princi- 
pal characteristics of the oscillation modes are sufficiently accurate 
in a wide range of resonator geometries of practical interest. Further 
progress is reported of the application of the perturbation method to 
open resonators. 


16882 Spatial distribution and mode structure of laser emission 
from Zn/sub x/Cd/sub 1-x/S single-crystal platelets subjected to one- 
photon optical excitation. Brodin, M.S.; Vitrikhovskii, N.I.; Kipen, 
A.A.; Shevel’, S.G.; Yanushevskii, N.I. (Institute of Physics, Acade- 
my of Sciences of the Ukrainian SSR, Kiev). Sov. J. Quant. Electron. 
(Engl. Transi.); 8: No. 6, 725-728(Jun 1978). 

An investigation was made of the spatial distribution of the 
laser emission from Zn/sub x/Cd/sub 1-x/S (O< or =x< or ~0.5) 
platelet single crystals at various temperatures including the range 
T< or =300 °K when excited with a nitrogen laser. The widely 
used Fabry—Perot resonator model failed to explain the main fea- 
tures of the spatial distribution. The experimental results were inter- 
preted on the basis of a model of a rectangular dielectric ‘’box’’ 
resonator. 


16883 Population inversion of the vibrational levels of N2O 
behind a shock wave front. Biryukov, A.S.; Serikov, R.1.; Starik, A.I. 
(P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 6, 
736-739(Jun 1978). 

Calculations have demonstrated the possible establishment of 
a population inversion due to the 040—00°1 and 050—00°1 vibra- 
tional transitions in the N2zO molecule behind a shock wavefront 
propagating through a mixture of N2O, Ne, and He gases. The 
absolute values of the inversion attain ~ 10'* cm~$ although its zone 
of existence is generally narrower than one centimeter. A rough 
estimate of the gain due to these transitions yields (1—4) x 10°? m™4. 


16884 Raman laser with optical-fiber resonator. Dianov, E.M.; 
Isaev, S.K.; Kornienko, L.S.; Kravtsov, N.V.; Firsov, V.V. (P. N. 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 6, 744- 
746(Jun 1978). 

A report is given of an experimental investigation of a garnet 
laser with an optical-fiber resonator. It was established that intense 
Raman emission appears at wavelengths of 1.12 and 1.18 p in a laser 
of this type, in addition to emission at the wavelength 1.06 yp. The 
energy characteristics and dynamics of the radiation at the funda- 
mental and Raman frequencies were investigated. 


16885 Variable-gap structures in electron-beam-pumped semicon- 
ductor lasers. Bogdankevich, O.V.; Borisov, N.A.; Bryunetkin, B.A.; 
Darznek, S.A.; Pevtsov, V.F. (All-Union Scientific-Research Insti- 
tute of the Metrological Service, Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 6, 747-751(Jun 1978). 

A theoretical analysis is made of the active carrier distribution 
and carrier collection efficiency in three-layer and variable-gap 
structures in electron-beam-pumped semiconductors. It is shown that 
these structures make it possible to lower the laser stimulated emis- 
sion threshold by more than an order of magnitude with a carrier 
collection efficiency of up to 100%. 


16886 Infrared Raman laser with an unstable resonator. Greben- 
yuk, V.N.; Izgorodin, V.M.; Kormer, S.B.; Yushko, K.B. Sov. J. 
Quant. Electron. (Engl. Transl.); 8: No. 6, 779-781(Jun 1978). 
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An experimental investigation was made of the characteristics 
of the output radiation of an infrared Raman laser with an unstable 
resonator emitting pulses of ~5 sec duration. A comparison of the 
results obtained with the parameters of a similar laser with a plane- 
parallel resonator showed that the efficiency of conversion of the 
pump radiation into the first Stokes component was practically the 
same in both cases. The divergence of the radiation emitted from the 
unstable resonator was 7—10 times less than in the plane-parallel 
case when measured at midamplitude of the distribution of the 
energy density in the far-field zone and 3—4 times less when 
measured at midamplitude of the output energy. Wide wings were 
observed in the angular distribution of the radiation and possible 
reasons for their existence were considered. 


16887 Some characteristics of stimulated emission of coherent 
radiation from narrow-gap semiconductors. Karavaev, S.M.; Kurba- 
tov, L.N.; Britov, A.D. Sov. J. Quant. Electron. (Engl. Transl.); 8: 
No. 6, 782-783(Jun 1978). 

An analysis is made of those characteristics of narrow- 
crystal lasers which are associated with free-carrier absorption. It is 
shown that allowance for the free-carrier losses demonstrates that 
stimulated emission at a given wavelength is possible up to a certain 
temperature whose value rises on reduction in A. The d 
of the threshold pumping intensity on the hole density at 77 °K are 
calculated and the optimal densities, corresponding to the threshold 
minimum, are found. 


16888 Influence of uncorrelated inhomogeneous broadening of the 
1,06 . band of the Nd* ions on laser properties of neodymium glasses. 
Nikitin, V.I.; Soskin, M.S.; Khizhnyak, A.I. (Institute of Physics, 
Academy of Sciences of the Ukrainian SSR, Kiev). Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 6, 788-790(Jun 1978). 

A method of induced luminescence quenching by a single- 
frequency giant pulse with a tunable wavelength was used to deter- 
mine the homogeneous broadening and its temperature (95—300 °K) 
and wavelength (1.05—1.08 4) dependences for a number of com- 
mercial glasses. The influence of uncorrelated inhomogeneous 
broadening on the spectral and energy characteristics of laser radi- 
ation was analyzed. 


16889 Photoionization CO, laser with an output energy of 300 J. 
Anan’ev, Y.A.; Goryachkin, D.A.; Irtuganov, V.M.; Kalinin, V.P.; 
Pashkov, O.1.; Solov’ev, V.A. Sov. J. Quant. Electron. (Engl. Transl.); 
8: No. 6, 792-794(Jun 1978). 

A specific energy ouput of up to 60 Jxliter~'xatm™' was 
achieved for a photoionization atmospheric-pressure CO, laser with 
a total working volume of 5 liters. The composition of the working 
mixture was optimized and stimulated emission was obtained in the 
absence of helium (but with addition of dimethylaniline). One of the 
possible reasons of the discharge instability under weak preionization 
conditions was analyzed. 


16890 Coherence of the radiation emitted from frequency 
injection lasers. Annenkov, V.I.; Mironov, Y.M.; Molochev, V.L; 
Semenov, A.S. (P. N. Lebedev Physics Institute, Academy of Sci- 
ences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 6, 795-796(Jun 1978). 

An experimental investigation was made of the dependence of 
the coherence length of the radiation emitted from single-frequency 
GaAs injection lasers on the radiation power and intensity. For 
intensities of ~0.5 x 10° W/cm? the emission line became consider- 
ably broader. The dependence of the coherence length on the 
radiation power in the weak-field regime, i.e., for intensities Ivery- 
much-less-thanl10° W/cm?, was used to estimate the upper value of 
the saturation parameter. The results were in good agreement with 
the corresponding theoretical predictions. 


16891 Effect of interference of atomic states on the polarization 
characteristics of multifrequency gas laser emission. Voitovich, A.P.; 
Dubovets, V.G.; Shkadarevich, A.P. Opt. Spectrosc. (USSR) (Engl. 
Transl.); 44: No. 5, 575-578(May 1978). 

The effect of interference of atomic states on the polarization 
characteristics of a multifrequency gas laser is considered theoreti- 
cally and experimentally. It is shown that minima appear in the 
relation between the degree of polarization of the emission and the 
longitudinal magnetic field applied to the active medium, for field 
strengths at which coherent superposition of atomic states occurs. 


16892 Second-harmonic generation in an external optical resona- 
tor. Dencheva, M.G.; Zanadvorov, P.N. Opt. Spectrosc. (USSR) 
(Engl. Transl.); 44: No. 5, 582-584(May 1978). 

An experiment involving second-harmonic generation of the 
radiation of He—Ne laser operating at a wavelength of 1.152 pm 
with a lithium niobate crystal placed in a matched optical resonator 
is described. The use of the resonator produces a gain in the second- 
harmonic power of 2 orders of magnitude. 


16893 Effect of tri-n-propylamine on a CQ, laser. Apollonov, 
V.V.; Derzhavin, S.I.; Kononov, 1.G.; Firsov, K.N.; Shakir, Y.A.; 
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Yamshchikov, V.A. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 4: No. 4, 172-173(Apr 1978). 

The ratio of electric field to pressure was measured for a CO, 
discharge laser as a function of TPA concentration.(AIP) 


16894 Continuously tunable picosecond neodymium-glass laser. 
Korobkin, Y.V.; Markin, A.S.; Studenov, V.B. (Moscow Institute of 
Radio Engineering, Electronics, and Automation). Sov. Tech. Phys. 
Lett. (Engl. Transl.); 4: No. 4, 187-188(Apr 1978). 

A polarization filter is discussed which can be used as a 
frequency selector in a laser resonator.(AIP) 


16895 Display and recording of spatially and spectrally resolved 
near-field patterns of laser diodes. Wolf, H.D.; Westermeier, H.; 
Lengyel, G. (Siemens A.G., Erlangen (Germany, F.R.). 
oat Siemens Forsch.- Entwicklungsber.; 7: No. 
1, 40-43(1 
The described experimental setup provides the experimenter 
me spatially and spectrally resolved near-field emission patterns of 
laser diodes. For the detailed investigation of laser modes, high 
— and spatial resolution are required. Some applications are 
ribed. A significant difference was observed for instance in the 
lateral modal patterns of mesa and stripe-geometry diodes; a relation 
was noted between changes in modal patterns and the appearance of 
kinks in the Psub(L)-I characteristic. Aging usually caused a signifi- 
cant spectral broadening and changes in the modal pattern. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 16059, 16113, 16144, 16232, 
16253, 16792, 16806, 16807, 16808, 16812, 16814 


16896 (AD-A—052638) First-quadrant two-phase flow in centri- 
fugal pumps. Master's thesis. Zegley, R.D. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Electrical Engineering). Jan 
1977. 109p. NTIS PC A06/MF AO1. 

A pump system was built and instrumented on which tests 
were performed yielding single- and two-phase actual pump charac- 
teristics for first-quadrant operation (forward flow and forward 
rotation) of two different centrifugal impellers mounted in a simple 
two-dimensional volute. Theoretical single- and two-phase pump 
characteristics were determined from the impeller geometry, the 
Euler equation, and the use of the two-phase flow function. The 
head-loss ratio, the loss of head in two-phase flow dividied by the 
loss of head in single-phase flow, was then plotted versus void 
fraction. The results were compared to an earlier theory proposed 
which predicted the head-loss ratio to be primarily a function of 
void fraction. These results indicate that the head-loss ratio is a 
function of flow coefficient as well as void fraction. Flow-visualiza- 
tion studies were also conducted and revealed that flow regime 
inside the blade passages can be different from either the inlet or 
outlet flow regimes, and greatly affects pump performance. Further 
experimentation, on a more efficient system employing higher-specif- 
ic-s; impellers, is recommended to study more closely the effect 
of flow coefficient, flow regime and void fraction upon two-phase 
pump performance. 


16897 (DP-MS—78-14) Numerical solution of three-dimensional 
natural convection by the strongly implicit procedure. Pepper, D.W.,; 
Harris, S.D. (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Lab.). [nd]. Contract EY-76-C-09-0001. 13p. 
(CONF-781202—3). Dep. NTIS, PC A02/MF AO1. 
1978) From ASME meeting; San Francisco, CA, USA (10 Dec 
A numerical model has been developed to solve three-dimen- 
sional laminar flow in enclosures. The model is based on a three- 
dimensional strongly implicit procedure (SIP). In simple cases of 
natural convection due to differential side heating, numerical results 
at low and moderate Rayleigh numbers agree with results appearing 
in the literature. Although the model requires a moderate amount of 
computer storage, computation times are relatively fast. The simple 
case of heating a cubical room by a uniform floor or ceiling heat 
system with a vertical wall exposed to a uniformly cooled surface is 
also investigated. 


16898 (LA—7326) VNAP: a computer program for computation 
of two-dimensional, time-dependent compressible, viscous, internal 
flow. Cline, M.C. (Los Alamos Scientific Lab., NM (USA)). Nov 
tg Contract W-7405-ENG-36. 177p. Dep. NTIS, PC A09/MF 
AOl. 

A computer program, VNAP, for calculating viscous, as well 
as inviscid, steady and unsteady, internal flow is presented. The 
Navier—Stokes equations for two-dimensional, time-dependent, 
compressible flow are solved using the second-order accurate, Mac- 
Cormack finite-difference scheme. The boundary mesh points, 
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except no-slip wall points, are calculated using a characteristic 
scheme with the viscous terms treated as source functions. The no- 
slip wall points are computed using the MacCormack scheme with 
the derivatives normal to the wall approximated by one-sided differ- 
ences. An explicit artificial viscosity is included for shock calcula- 
tions, and a mixing-length model is included for turbulent flows. The 
fluid is assumed to be a perfect gas. The steady-state solution is 
obtained as the asymptotic solution for large time. The flow bound- 
aries may be arbitrary curved solid walls or free jet envelopes. 
Typical problems that can be solved are flow in pipes and ducts; 
converging, converging-diverging, and plug nozzles; subsonic and 
supersonic inlets; and free jet expansions. The accuracy and efficien- 
cy of the program are shown by calculations of several inviscid, 
viscous, and turbulent flows. The program and its use are described 
completely, and five sample cases and a code listing are included. 


16899 (SAND—78-1942) Heat transfer into the infinite region 
external to a cylinder. Amos, D.E. (Sandia Labs., Albuquerque, NM 
(USA)). Nov 1978. Contract EX-76-C-04-0789. 17p. Dep. NTIS, PC 
A02/MF AOl. 

Numerical procedures for evaluation of the transient heat flux 
from a cylinder, across a barrier, into the exterior region are de- 
scribed for the case of zero initial temperature with constant physical 
properties. These include the evaluation of an integral representation 
and an asymptotic expansion in time for to, uniform in the dimen- 
sionless heat transfer coefficient. The analysis is implemented in a 
computer subroutine HFLUX. 


16900 (UCID—18016) Introduction to hydrodynamics. Wilkins, 
M.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 9 Jan 1979. Contract W-7405-ENG-48. 43p. Dep. NTIS, PC 
A03/MF AOl. 

Various aspects of hydrodynamics and elastic—plastic flow 
are introduced for the purpose of defining hydrodynamic terms and 
explaining what some of the important hydrodynamic concepts are. 
The first part covers hydrodynamic theory; and discussed fundamen- 
tal hydrodynamic equations, discontinuities, and shock, detonation, 
and elastic—plastic waves. The second part deals with applications 
of hydrodynamic theory to material equations of state, spall, Taylor 
instabilities, and detonation pressure measurements. 


16901 Heat transfer with free convection of air in heated vertical 
channels and radiators. Kast, W.; Klan, H. (Technische Hochschule 
Darmstadt (Germany, F.R.). Inst. fuer Thermische Verfahrenstech- 
nik und Heizungstechnik). Gesund.-Ing.; 99: No. 7, 185-220(Jul 1978). 
(In German). 

Thesis. 

Heat transfer through free convection in heated vertical ducts 
is investigated experimentally and theoretically on four panel heating 
configurations of simple geometry. The results reveal the influence 
of duct dimensions and temperature differences between heating 
surface and surroundings on account of stack effect on the convec- 
tive heat and volume flow. In the cases under investigation, a 
maximum value for the convective heat transfer coefficient of verti- 
cal ducts can be indicated, the coefficient being more pronounced in 
some configurations than in others. Peak values are calculated for 
panel-specific heat and volume flows referring to the duct depth. 


16902 Heat exchange between a fluidized bed and a fine filament 
moving in the layer. Gel'perin, N.I1.; Kvasha, V.B.; Pinskii, V.L. 
(Moscow State Univ., USSR). Teor. Osn. Khim. Tekhnol.; 12: No. 3, 
376-383(May 1978). (In Russian). 

A model is proposed for the heat transfer between a fluidized 
bed and a mobile fine fiber, and the intensity of heat yield is 
measured. The results of the theoretical computation and the experi- 
mental data agree satisfactorily. A process for the thermal processing 
of synthetic fiber threads was worked out on the basis of the 
obtained results. 15 references, 5 diagrams. 


16903 Pressure drop pulsations in a fluidized bed. Shakhova, 
N.A.; Shapovalova, O.G. (Moscow State Univ., USSR). Teor. Osn. 
Khim. Tekhnol.; 12: No. 3, 456-460(May 1978). (In Russian). 

A study was made of pressure pulsations in monodispersed 
particle layers of polystyrene. A quantitative analysis of recorded 
oscillograms indicated that the pressure drop pulsations in a non- 
uniform fluidized bed can be mathematically represented. Various 
pulsation areas were established in the fluidized bed range. 10 
references, 4 diagrams. 


16904 Method of heat exchange and heat exchanger. Klaren, 
D.G. German(FRG) Patent 2,456,321/A/. 12 Jun 1975. 19p. (In 
German). 

The efficiency of a normal vertical tube heat exchanger is 
improved by fluidising solid particles in the tubes. This helps to 
achieve a better heat transfer, especially at low flow velocities and 
flow rates of the secondary medium in the tubes. This effect is 
considered to be very important. 
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MATERIALS TESTING 
REFER ALSO TO CITATION(S) 16617 


16905 (UCID—18015) Algorithm for enhancing low-contrast de- 
tails in digital images. Myers, G.K.; Twogood, R.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 10 Nov 1978. 
Contract W-7405-ENG-48. 6p. Dep. NTIS, PC A02/MF AOl1. 

An algorithm for improving the contrast in digital images, 
called “contrast stretching,” was implemented on the CDC 7600 
computer. The applicability of this algorithm to radiographic image 
enhancement was investigated. Excellent contrast improvements 
were observed for several example images. 6 figures. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 16809, 17206 


VACUUM ENGINEERING 


REFER ALSO TO CITATION(S) 16530 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 16827, 16976 


16906 (BDX—613-1857(Rev.)) Characterization of thin film mi- 
crostrip attenuators at microwave frequencies. Smith, F.R. (Bendix 
Corp., Kansas City, MO (USA)). Nov 1978. Contract EY-76-C-04- 
0613. 20p. Dep. NTIS, PC A02/MF AOl. 

An investigation of thin film microstrip attenuators resulted in 
the development of characteristics for attenuator fabrication and 
defined the criteria for microwave performance. The study im- 
proved the understanding of microstrip resistive attenuator charac- 
teristics at microwave frequencies, defined the process of modeling 
and fabricating the thin film networks, and developed an attenuator 
configuration which approaches ideal microwave operation. 


16907 (BDX—613-1988(Rev.)) Resin process controls. Final 
report. Shepherd, D.E. (Bendix Corp., Kansas City, MO (USA)). 
Oct 1978. Contract EY-76-C-04-0613. 16p. Dep. NTIS, PC A02/MF 
AOl. 

An automated encapsulation system is used for potting trans- 
formers with mica-filled epoxy. Process controls on the system 
would assure the material is dispensed accurately. Three methods for 
monitoring the mixed material were investigated, but none of them 
were suitable for use on the automated encapsulation system. This 
study did show that a successful measurement can be made in the 
laboratory under a static condition; however, different techniques 
are needed for production environments. 


16908 (CONF-780952—19) Thin film superconducting switches. 
Gray, K.E.; Lenihan, T.; Tarczon, J. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 5p. Dep. NTIS, PC 
A02/MF AOl. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Although thin superconducting films have been suggested for 
use in switching electrical power, virtually no experimental work 
has been reported. The research investigated thin films switched by 
applying a fast pulse of magnetic field perpendicular to the plane of 

film. Short sections of niobium films, carrying approximately half 
of their critical current, were switched completely into the normal 
state upon application of pulsed fields as low as 0.02 T (200 gauss). 
The field pulse has a rise time and length of order 10 psec, but 
switching was more rapid. It is shown that the magnitude of the 
field, and not its rise time, causes the switching. Recovery times, 
upon removing the current source, were also of order 10 psec. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 16565, 16571, 16573 


16909 (CONF-7511145—, pp 243-252) Design factors for trans- 
fer stations/resource recovery systems, Hendrickson, B. 1976. 

From 4. congress on waste management technology and 
resource and energy recovery; Atlanta, GA, USA (12 Nov 1975). 
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The most important factors that determine the successful 
operation of solid waste transfer stations and resource recovery 
systems are discussed — the — -i —— and actual 
plant operation. It is concluded that technology engineering 
skills presently exist to recover most of the valuable materials from 
our waste stream, but the markets to reuse these recovered materials 
must be thoroughly developed before resource recovery will be a 
truly practical solution to some of our long range raw material and 
disposal problems. The shortage of basic raw materials and the rising 
cost of conventional disposal are both contributing to the develop- 
ment of these market conditions and will help make resource recov- 
ery economically competitive. 


16910 Process for separating and converting waste into useable 
products. Fisk, P. US Patent 4, 4, 053, 394. 11 "Oct 1977. Filed date 2 A.pr 
1976. 14p. 

A process is described for recycling raw sewage and unsorted 
solid waste by adding the solids removed from — ground 
unsorted waste forming a slud, de , treating the sludge i- 
cally, sterilizing the anaerobically treated sludge, forming the sh 
into a slurry, separating the biodegradable from the non-bi 
ble material in the slurry by aerobic fermentation, composting the 
biodegradable material in batches, curing the compost under — 
conditions to stabilize its fertilizing properties and classifying the 
biodegradable and nonbiodegradable material to provide useable 
products. The colloidal raw sewage liquor remaining after separation 
of the sewage solids is converted into pure water. 


16911 System for pollution suppression. Armstrong, E.T. (to Tii 
Corp.). US Patent 4,045,347. 30 Aug 1977. Filed date 4 May 1976. 
S8p. 

A surge suppression system is described for dampening surge 
pressures or pipe hammer by introducing a gas into a flow conduit in 
such an amount that the introduced gas is in excess of that i 
to saturate the liquid. Preferably, the gases are those which are 
relatively inert or not unduly reactive and which possess relatively 
low saturation levels with respect to the liquid. Desirably, the is 
added through a member to the flow conduit in a vicinity i 
turbulence. The surge suppression system can be utilized in ly 
any liquid system and particularly in a liquid transmission system. 
Another embodiment pertains to a scrubber or washer for ly 
purifying gases and may contain one or two stages to ly 
remove impurities as through the use of high solubility fluids, finde 
which decompose contaminants or which contain or provide (i.e., 
heating stage) catalysts to decompose contaminants, ©: 
agents, or reducing agents. The scrubber contains a bed 
the packing may be characterized as one where the inside hydraulic 
radius equals the hydraulic radius of the external flow channels. The 
washer or scrubber type apparatus is particularly suitable for hrm) 
(purifying) materials such as ozone utilized in a 
disinfecting system. Another embodiment pertains to the purificstion 
of a gas by treatment with a fluid in a flow conduit having a plug 
flow at its entrance containing an injection-mixing device coacting 
with a first high turbulence causing device and a downstream or 
second high turbulence causing device. The treating fluid is prefer- 
ably added at the vena contracta of the first high turbulence causing 
device. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 15114, 15176, 16546, 16756, 
16771, 16795 


16912 (ANL/EES-TM—19) Performance characteristics of a 
pulse combustion water heater. Vogt, S.T.; Yen, M.S.; Sc’ 

R.J.; Soedel, W.; Herrick, R.W. (Argonne National Lab., IL (USA)). 
Aug 1978. Contract W-31-109-ENG-38. 97p. Dep. NTIS, PC A05/ 
MF AOl. 

Work performed on an experimental pulse combustion water 
heater, as well as results obtained with the experimental system, are 
reported. Thermal, pressure, acoustical, and flow measurements 
were made during each test run. Data obtained from the thermal 
measurements were used to calculate the efficiency of the experi- 
mental system. The highest calculated efficiency value was 88 per- 
cent. The acoustical measurements indicated that the average A- 
weighted sound pressure level in the vicinity of the unit was approxi- 
mately 77 dBA. A number of improvements to be made in the 
measurement techniques are discussed, as well as plans for future 
work associated with this research. 


16913 System for dispensing and continuously measuring the flow 
of solid particles into a hot high pressure gas flow. Goin, K.L.; 
McClure, J.G. (Sandia Laboratories, Albuquerque, New Mexico 
87115). Rev. Sci. Instrum.; 50: No. 2, 236-2: ‘eb 1979). 

the flow 


A system for os and continuously measuring 
of solid particles into a hot high-pressure gas flow for times up to 1 h 
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is described. A differential pressure across an orifice is used to force 
the particle flow. A strain gauge load cell is used to continuously 
sense the weight of the container from which the particles are being 
dispensed. Calibration results are included for flows of 100-4m-diam 
glass spheres through several orifices at rates from 1 to 15 g/s. 


16914 Starting procedure for internal combustion vessels. Harris, 
H.A. (to Paraho Corp.). US Patent 4,116,779. 26 Sep 1978. Filed 
date 23 Mar 1977. 12p. 

A vertical vessel, having a low bed of broken material, having 
included combustible material, is initially ignited by a plurality of 
ignitors spaced over the surface of the bed, by adding fresh, broken 
material onto the bed to buildup the bed to its operating depth and 
then passing a combustible mixture of gas upwardly through the 
material, at a rate to prevent back-firing of the gas, while air and 
recycled gas is passed through the bed to thereby heat the material 
and commence the desired laterally uniform combustion in the bed. 
The procedure permits precise control of the air and gaseous fuel 
mixtures and material rates, and permits the use of the process 
equipment designed for continuous operation of the vessel. 


16915 Modeling and simulation of a multicell fluidized-bed steam 
generator. Ray, A.; Berkowitz, D.A.; Sumaria, V.H. (MITRE Corp., 
Bedford, MA). J. Energy; 2: No. 5, 269-278(Sep 1978). 

A nonlinear dynamic model of a multicell, atmospheric-pres- 
sure, fluidized-bed combustion steam generator is developed in state- 
space form. All model parameters are physical quantities derived 
from design data, and the model can be readily adapted to other 
fluidized-bed combustion steam generators. Steady-state perform- 
ance of the nonlinear model is predicted at 100, 87.5, and 13% load 
levels, and local stability is examined in this range. Frequency 
response characteristics of several system variables and transient 
response of the system following a coal feed rate disturbance are 
presented to illustrate use of the model. 


16916 Fluidized-bed combustion - a solution to our energy and 
environmental problems. Energie; 30: No. 6, 202-204(Jun 1978). (In 
German). 

The contribution contains general thoughts by the boiler- 
producing Babcock company on fluidized-bed firing. 


16917 Calculation of the coefficient of resistance of single-cham- 
ber cyclone furnaces. Golubtsov, V.M. (Voronezh Polytech Inst, 
USSR). Teploenergetika (Moscow); No. 4, 78-80(Apr 1978). (In Rus- 
sian). 

Based on solution of hydrodynamics equations, an analytical 
relation describing the dependence of the aerodynamic resistance of 
a cyclone furnace, with an isothermal flow, on its structural dimen- 
sions is determined. The effect of the degree of radiality of the 
twisting damper, and of the mass sucked into the furnace through 
the knuckle, is demonstrated. A comparison between the experimen- 
tal and calculated data is presented. 


. ting Redistribution of fuel minerals in pulverized coal firing. 
a S.A.; Maarand, Ja.A. (Akad der Wissen der USSR, Inst fuer 
e Temp). Energietechnik; 28: No. 4, 157-159Apr 1978). (In 
onde 
The composition and properties of fly ash and slags formed 
during the combustion of solid fuels are closely connected with the 
chemical composition and structure of the fuel. The effect of these 
factors is investigated on steam generators with parallel flow burners 
as well as on cyclone fire chambers with liquid ash removal. 


16919 Development of large burners for liquid and gaseous fuels 
installed in steam generators of a steam power of over 1000 t/h. 
Niepenberg, H.P. (Deutsche Babcock und Wilcox A.G., Oberhausen 
(Germany, F.R.). Hauptabteilung Industrie-Oel-/Gasfeuerungen und 
Inertgassysteme). Waerme; 84: No. 1, 32-38(Mar 1978). (In German). 

Also published in if-Industriefeuerung no. 8. 

Steam generators with powers of 1200 to 2000 t/h are stand- 
ard size today. Power ratings of 335/419 GJ/h with heating oil 
through-put per burner of about 10 000 kg/h and natural gas 
through-puts of about 12 500 m*/h were tested for the new burner 
generation. Problems had to besolved here such as the combustion 
air flow or its uniformity at the burner outlet, as well as the mixing 
of fuel and combustion air, fuel ignition stability and combustion 
reaction. Particular importance was attracted to the shape of the 
flame. The construction of fuel elements has been determined by 
tests. Those components, which uniformly distribute the combustion 
air on the burner valley cross-section, were exactly determined by 
profile measurement. 


16920 Reduction of the emission of the pollutants during the 
combustion of coal in fluidized beds. Janssen, K. Glueckauf-Fors- 
chungsh.; 39: No. 1, 42-44(Feb 1978). (In German). 

Firing tests in a semi-technical fluidized bed are presented. 
The possibility of binding SO. by means of limestone additions 
should be investigated. The design of the pilot plant and the oper- 
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ation of the furnace are described and the experimental findings 
given. 


16921 Process and apparatus for incinerating substances in a 
fluidized thermal reaction furnace. Baeing, H.; Oberschachtsiek, G.; 
Grenzing, H.; Meurer, P. (to Friedrich Uhde GmbH). US Patent 
4,058,069. 15 Nov 1977. Priority date 3 Dec 1974, German, Federal 
Republic of (F.R. Germany). 4p. 
A process and apparatus are disclosed for controlling the 
temperature of the fluidized bed in a thermal reaction furnace. An 
niting flame is directed horizontally and radially at the fuel within 
- bed in the lower third of the bed above the grate. The ignition 
burner and fuel pipeline are arranged closely together and enter the 
furnace through a common fitting or flange. In operation, the 
ignition flame is ignited before fuel is fed to the fluidized bed. 


16922 Gas turbine combustion chambers. Caruel, J.E.J.; Quille- 
vere, H.A.; Gastebois, P.M.D. (to Societe Nationale d'Etude et de 
Construction de Moteurs d’Aviation). US Patent 4,052,844. 11 Oct 
1977. Filed date 2 Jun 1975. 10p. 

A combustion chamber is described which comprises combus- 
tion zone opening into a wider second combustion zone into which 
the combustion air is admitted through a practically frontal air entry 
comprising obstacles which impart a coefficient of blocking of about 
60% to 80% to it. The first zone is supplied with air and fuel in 
substantially stoichiometric proportion in idling. At the other run- 
ning rates, a supplementary fuel flow is injected into the chamber 
and burns in the second zone in the wake of the obstacles. 


16923 Wood burning furnace. Daniel, W.L. US Patent 4,047,515. 
13 Sep 1977. Filed date 16 Jan 1976. 10p. 

A unitary firebox is enclosed by a cabinet through which air 
is circulated for heating purposes. A blower forces air into the 
interior of the firebox through louvers located on the opposite side 
walls at a level adjacent the fire. Secondary air is drawn into a 
secondary combustion chamber to assist in complete combustion of 
the gases. A hinged door for the firedoor is held closed by a toggle 
latching arrangement, and the door is adjustable in order to assure a 
tight seal even if warpage should occur. A bypass damper may be 
opened to assure that smoke and ash are drawn into the flue instead 
of drifting out through the firebox door during the loading of fuel. 


16924 What are gas burners with blowers. Marx, E. Gasverwen- 
dung; 28: No. 4, 136-140(1977). (In German). 

The operating principles of gas burners - gas-air mixture, 
ignition, flame formation, combustion process - are briefly descri 
and some possibilities of controlling the optimum gas-air mixture 
required for complete combustion of the combustion gas and of 
flame monitoring are explained. 


16925 Combustion product distributions in the primary zone of a 
gas turbine combustor. Vranos, A.; Taback, E.D. Combust. Flame; 
26: 129-131(Feb 1976). 

To better understand the causes of low combustion efficiency 
at low power, United Technologies Corp. experimentally deter- 
mined combustion-product distributions in the primary zone of a 
Pratt and Whitney Aircraft JT8D gas turbine combustor operating 
at simulated idle and approach conditions. At two azimuthal posi- 
tions located 1.5, 2.7, and 5.7 in. downstream of the nozzle face and 
at the center of the exit transition duct, radial composition profiles 
were made for carbon dioxide, carbon monoxide, hydrogen, oxygen, 
nitrogen, and total hydrocarbons. The resulting data show CO 
concentration to be a function of the fuel/air ratio for all measure- 
ments made at the idle power condition. However, measurements 
taken within 0.75 in. of the wall exhibited greater CO concentrations 
than those existing in the burner core at the same fuel/air ratios. 
UTC attributes this increase to the quenching of CO oxidation b 
the cooling air used in gas turbine combustors. At the sppronch 
condition, profile shapes were similar to those at idle; but quenching 
near the wall was not evident, probably because of the higher gas 
temperature occurring at that condition. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 15055, 15059, 15064, 15065 


16926 Trench shoring assembly with corner guard accessory 
Griswold, J.L. US Patent 4,044,564. 30 Aug 1977. Filed date 9 Feb 
1976. 8p. 

This invention relates to a trench shoring assembly which 
includes a pair of spaced-apart side walls for vertical disposition 
within a trench. Spreader pipes and spreader collars interconnect the 
side walls and allow limited pivotal movement between the side 
walls. Each side wall includes outer and inner metal plates connect- 
ed to a horizontally extending hollow top beam which extends 
longitudinally along the top of the side wall, two intermediate beams 
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lel the hollow metal beam and a bottom beam. A hardwood 
insert is disposed within the top beam to prevent the collapse of the 
hollow metal beam. A number of hollow beams extend perpendicu- 
larly to the horizontal beams and ribbed members extend perpen- 
dicularly to the horizontal beams. The side walls of the assembly 
have a tapered bottom portion which defines a triangularly shaped 
pointed lower extremity extending between the ends of the bottom 
portion. A metallic bar is disposed at the pointed lower extremity 
and extends between the ends of the bottom portion and protects the 
bottom of the side wall against abrasion. A U-shaped member is 
welded to the main frame, and, in turn, a spreader collar is welded to 
the U-shaped member so that a force applied to the spreader collar is 
transferred directly to the main frame. Each spreader pipe spaces the 
side walls apart between two spreader collars to which the spreader 
pipe is attached by spreader pins. Lifting rings are slidably attached 
to the spreader pipes for lifting the assembly. A plurality of flanges 
extend from a spreader pipe and are connected by locking pins to 
mating flanges which extend from another spreader pipe of another 
vertically stacked trench shoring assembly. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 15157, 17055 


16927 Subsea riser system. Tucker, A.R. (to FMC Corp.). US 
Patent 4,100,752. 18 Jul 1978. Filed date 15 Sep 1976. 6p. 

A subsea riser system is described for conducting petroleum 
or other fluid from the ocean floor to a floating loading and storage 
terminal or other facility at the water surface. The bottom end of the 
riser is connected to a subsea base by a hydraulic connector, and the 
lower portion of the riser is supported in tension between the subsea 
base and a submerged tension leg platform. The portion of the riser 
between the submerged platform and the floating terminal is flexible 
to accommodate relative movement between the platform and termi- 
nal, this flexibility accomplished by means of a series of pipe swivel 
joints spaced along the riser. 


16928 Calculation of the sea force on large offshore construc- 
tions. Hafner, E. Bauingenieur; 53: No. 6, 213-216(Jun 1978). (In 
German). 

The increasing offshore activities necessitate a fast and reli- 
able determination of the sea force on large offshore constructions. 
The method developed enables one to determine the horizontal and 
vertical forces with good approximation. This is based on the forces 
of inertia of the Morison equation. New preconditions must be 
developed valid for large buildings. The relationship between wave 
and object must be particularly considered. Theoretical equations 
are compared with model tests for various body dimensions and 
depths taking the example of a semi-sphere standing on the sea bed. 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 15958, 16002, 16911, 17040, 
17050, 17058 


16929 (CONF-7606183—, pp llp, Paper 17) Plant engineers 
role in pollution control. Bolick, H.E. III. (Ingersoll-Rand Co., 
Woodcliff Lake, NJ). 1976. 

From International plant engineering conference; Montreal, 
Canada (1 Jun 1976). 


The ambition of the Plant Engineer as a dynamic force in the 
struggle to improve environment has not been realized. The key to 
success is the satisfactory analysis of the problem coupled with the 
appropriate action. This talk addresses itself to the problem and the 
solution. 


16930 (PB—278373) Effective control of secondary water pollu- 

tion from flue gas desulfurization systems. Final report July 1976— 

May 1977. Weimer, L.D. (Resources Conservation Co., Renton, WA 

rapes Sep 1977. Contract EPA-68-02-2171. 70p. NTIS PC A04/ 
AOl. 


The report describes tests to demonstrate the feasibility of 
using a vertical-tube, falling-film, vapor-compression evaporator to 
concentrate waste water from a flue gas desulfurization (FGD) 
process. Tests showed that waste water from the Chiyoda FGD 
process can be concentrated up to 140 times and with recovery of 
more than 99% of the waste stream as high quality water (< 10 ppm 
TDS). Two series of tests were conducted: one with a 25 gpd bench 
model evaporator; the other with a 6000 gpd pilot size evaporator. 
Process conditions were identified and verified for scale free oper- 
ation. Heat transfer coefficients of 500-750 Btu/hr-sq ft-degrees F 
were consistently achieved throughout the tests. A conceptual 
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design and economic study of a full size treatment facility showed 
that capital costs will range from $5110 to $8706/1000 gpd of waste 
water processed, depending on system capacity. Operating costs will 
vary from $2.46 to $3.60/1000 gal. of waste water processed, de- 
pending on system capacity and waste water composition. Some 
credit can be taken for savings on boiler makeup water treatment 
costs by providing the high quality distillate to that process. 


16931 (PB—279214) EPA industrial boiler FGD (flue gas desul- 
furization) survey: first quarter 1978. Report for Apr 77-Mar 78. 
Tuttle, J.; Patkar, A.; Gregory, N. (PEDCO-Environmental, Inc., 
Cincinnati, OH (USA)). Mar 1978. Contract EPA-68-02-2603. 158p. 
NTIS PC A08/MF AO1. 

Detailed technical information concerning application of flue 
gas desulfurization (FGD) systems to industrial boilers is presented. 
The information was obtained by a survey of plant personnel, 
control system vendors, regulatory agencies, and consulting engi- 
neering firms. The data is given in two types of tables: one gives 
summary information; the other, detailed information. Summary 
tables present information as a function of control process, control 
system vendor, disposal techniques, operation status, start-up date, 
and flue gas capacity. Detailed information includes: control system 
design, economics, operating experience, problems and solutions, 
waste disposal techniques, and maintenance practices. (Portions of 
this document are not fully legible) 


16932 (PB—279417) Flue gas desulfurization system capabilities 
for coal-fired steam generators. Volume II. Technical report. Final 
task report apr-dec 77. Devitt, T.; Gerstle, R.; Gibbs, L.; Hartman, 
S.; Klier, R. (PEDCO-Environmental, Inc., Cincinnati, OH (USA)). 
Mar 1978. Contract EPA-68-02-2603. 514p. NTIS PC A22/MF AOl. 

The availability of technology for reducing SO2 emissions 
from coal-fired steam generators using flue gas desulfurization 
(FGD) systems is discussed. Foreign and domestic lime, limestone, 
double alkali, magnesium slurry, and Wellman-Lord FGD systems 
are described, and the design parameters and operating experiences 
are discussed. Steps that have been taken to achieve high system 
operability are discussed. Also, disposal of FGD system wastes is 
discussed briefly. 


16933 (PB—279637) Tests of fabric filtration materials. Final 
report June 1973—December 1977. Koscianowski, J.R.; Koscian- 
owska, L.; Szablewicz, M. (Institute of Industry of Cement Building 
Materials (Poland)). Mar 1978. 218p. NTIS PC A10/MF AOl. 

Laboratory and pilot scale testing of filter fabrics are de- 
scribed. Tests were made on flat specimens and on bags. Fifteen 
styles of fabrics (made from cotton, polyester, aramid, or glass) were 
tested, using cement, coal, or talc dusts. Collection efficiencies and 
pressure drop data are presented for inlet dust concentrations of 10- 
lig/cu m, filtration velocities of 60 and 80 cu m/sq m-hr, tempera- 
tures of 20-30C, and relative humidities of 55-60%. Conclusions 
reached were: (1) fabrics which performed well on bench scale 
apparatus also performed well on large scale apparatus; (2) free area 
calculations for characterizing fabrics are useful for staple fiber 
fabrics, but not for continuous filament fabrics; (3) smooth fiber 
fabrics with low coefficients of friction may have poor collection 
efficiency at high filtration velocities; and (4) cleaning properties of 
fabrics depend on the fabric composition and structure, and on dust 
properties, but not on filtration velocity. Collateral tests are de- 
scribed. 


16934 Treatment of sulfur oxides with aqueous glyoxylic acid 
solutions, Stark, W.H.; Chu, C.H. (to Spring Chemicals Ltd.). US 
Patent 4,115,517. 19 Sep 1978. Filed date 24 Aug 1976. 8p. 

Sulfuric acid or absorbed sulfur trioxide in aqueous glyoxylic 
acid solutions may be removed by contacting the aqueous glyoxylic 
acid solutions with a barium compund such as barium hydroxide 
which is substantially inert to the glyoxylic acid but which precipi- 
tates barium sulfate from the aqueous glyoxylic acid solution. In a 
preferred embodiment, aqueous glyoxylic acid solution is used to 
absorb sulfur dioxide and sulfur trioxide from industrial flue gases 
and the absorbed sulfur dioxide being removed from the aqueous 
glyoxylic acid solution by stripping and the absorbed sulfur trioxide 
being removed from the stripped glyoxylic acid solution by precipi- 
tation as barium sulfate. 


16935 Method of treating exhaust gas discharged from nitric acid 
plant. Takami, K.; Abe, S.; Takigawa, Y.; Tsutsumi, T.; Kinsho, Y. 
(to Mitsubishi Chemical Industries, Ltd.). US Patent 4,115,516. 19 
Sep 1978. Priority date 22 Jun 1976, Japan. 6p. 

A compressed exhaust gas containing nitrogen oxides dis- 
charged from a compressed absorption-type nitric acid plant is 
treated by adding ammonia or an ammonia precursor to the gas. The 
gas is passed through a NO/sub x/-removing catalytic layer to an 
exhaust gas turbine wherein the temperature of the main flow of the 
exhaust gas in the zone from the point of which ammonia or an 
ammonia precursor is added to the outlet of the exhaust gas turbine 
is maintained at a temperature higher than T° K = 10°%/(1.91-0.228 
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log P) [P : a sum of partial pressures of ammonia and nitrogen oxides 
(atm)] and feeding an inert gas into the place of the zone in which 
the exhaust gas stagnates. 


16936 Process for removing sulfur from a gas. Blanton, W.A. Jr.; 
Flanders, R.L. (to Chevron Research Co.). US Patent 4,115,249. 19 
Sep 1978. Filed date 17 Dec 1976. 14p. 
Sulfur oxides are removed from flue gas in a catalyst regen- 
erator in a fluid catalyst cracking system while liquid-hydrocarbon 
roduct yield from the system is maintained at a high level by 
Peatin a particulate silica-containing cracking catalyst to 800 to 
1500°F: impregnating 0.1 to 25 wt.% aluminum onto the catalyst 
particles; and cycling the resulting particles through the cracking 
reactor and catalyst regenerator in the cracking system. 


16937 Method for removing pollutants from catalyst regenerator 
flue gas. Flanders, R.L.; Blanton, W.A. Jr. (to Chevron Research 
Co.). US Patent 4,115,250. 19 Sep 1978. Filed date 11 Apr 1977. 14p. 
Carbon monoxide and sulfur oxides are removed from flue 
produced in a catalyst regenerator in an FCC system and sulfur 
tom the flue gas is shifted to form hydrogen sulfide. The hydrogen 
sulfide is recovered in the gases removed from the cracking reactor 
in the system by introducing sufficient molecular oxygen into the 
catalyst regenerator to provide an atmosphere therein having a 
molecular oxygen concentration of at least 0.1 volume percent, 
reacting carbon monoxide in the regenerator flue gas with oxygen in 
contact with a particulate carbon monoxide combustion promoter 
physically admixed with the cracking catalyst, reacting sulfur oxides 
in the regenerator flue gas with silica-free alumina included as a 
discrete phase in the FCC catalyst to form a sulfur-containing solid 
in the catalyst, and forming hydrogen sulfide in the cracking reactor 
by contacting the sulfur-containing solid with the hydrocarbon feed. 


16938 Process for removing pollutants from catalyst regenerator 
flue gas. Flanders, R.L.; Blanton, W.A. Jr. (to Chevron Research 
Co.). US Patent 4,115,251. 19 Sep 1978. Filed date 11 Apr 1977. 16p. 

Carbon monoxide and sulfur oxides are removed from flue 
= produced in a catalyst regenerator in an FCC system and sulfur 
rom the flue gas is shifted to form hydrogen sulfide. The hydrogen 
sulfide is recovered in the gases removed from the cracking reactor 
in the system by reacting carbon monoxide in the regenerator flue 
gas with oxygen in contact with a particulate carbon monoxide 
combustion promoter, reacting sulfur oxides in the regenerator flue 
gas with particulate alumina physically mixed with the FCC catalyst 


to form a sulfur-containing solid, and forming hydrogen sulfide in 
the cracking reactor by contacting the sulfur-containing solid with 
the hydrocarbon feed. 


16939 Method for reducing NO/sub x/ emission to the atmos- 
phere. Tenner, A.R.; Turner, D.W. (to Exxon Research and Engi- 
— US Patent 4,115,515. 19 Sep 1978. Filed date 2 Jun 
1977. 18p. 
An improved method and apparatus for reducing NO/sub x/ 
emissions to the atmosphere from stationary combustion sources are 
resented. The improvement is accomplished by providing a plural- 
ity of zones and/or stages for injecting a suitable reducing gas and 
then injecting the reducing gas through one or more of said zones. 
The particular zone or zones actually used will be determined by 
temperature of the combustion effluent gas in the immediate vicinity 
thereof. Similarly, the exact composition of the reducing gas em- 
ployed will be determined by the same temperature. 


16940 Catalyst for reduction of nitrogen oxides and process for 
preparing the same. Nishikawa, E.; Itoh, T.; Maeshima, T.; Ka- 
miyama, S. (to Exxon Research and Engineering Co.). US Patent 
4,104,361. 1 Aug 1978. Priority date 28 Mar 1975, Japan. 12p. 

Nitrogen oxides are removed from gaseous mixtures compris- 
ing the same by contacting with a catalyst comprising a base metal 
component carried on a natural or synthetic zeolite in the presence 
of ammonia. The alkali metal content of the zeolite is carefully 
controlled through ion exchange with an alkaline earth metal com- 
pound. 


16941 Method of purifying a gas containing volatile organic 
materials. Yamase, O.; lida, T.; Hara, I. (to Showa Oil Co., Ltd.). US 
Patent 4,102,983. 25 Jul 1978. Priority date 19 Sep 1975, Japan. 14p. 

By contacting a gas which contains vapors of volatile organic 
materials with an absorption liquid comprising a refined mineral oil 
and one or more compounds selected out of the group consisting of 
phthalic esters, silicic esters, phosphoric esters, carboxylic esters, 
alkyl benzenes, alkyl naphthalenes, and a-olefin oligomers, the vola- 
tile organic materials can be readily absorbed into the absorption 
liquid and thereafter effectively separated and recovered from the 
absorption liquid. 


16942 Process for treating stack gases. Weir, A. Jr. US Patent 
4,102,982. 25 Jul 1978. Filed date 13 Jun 1974. 24p. 

Stack gases containing pollutant gases pe iculate matter 
are passed through a defined flow path into which at least one 
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selected liquid —— is introduced in a prescribed manner to 
intimately contact the stack gases therein. The liquid reagent scrubs 
the stack gases and thereby removes a substantial portion of the 
pollutant gases and particulate matter therefrom. One reagent may 
be used or several different reagents may be employed at different 
stages of the flow path to best effect removal of various different 
pollutants contained within the stack gases. Removal of sulfur diox- 
ide is accomplished by a highly reactive and substantially non- 
abrasive reagent, such as a lime solution and such solution further 
effects removal of materials in trace amounts in the stack gases such 
as mercury, beryllium and vanadium. Removal of nitric oxide and 
other materials in trace amounts is also accomplished by the process 
which includes as a reagent an oxidant. 


16943 Guidelines for the testing, installation, and maintenace of 
integrators for instruments for continuous emission measurement. Ar- 
beitsschutz (Cologne); No. 5, 216-218(May 1978). (In German). 

Guidelines for the testing, installation, and maintenace of 
integrators for instruments for continuous emission measurement are 
presented. 


16944 Desulfurization of flue gas by the MHI-process. Takasu, I. 
(Mitsubishi Heavy Industries Ltd. (Japan)). CZ-Chem.-Tech.; 7: No. 
5, 207-208(May 1978). (In German). 

In the MHI process, SO2 is separated from flue gases with the 
aid of milk of lime. As a by-product, high-grade gypsum for industri- 
al uses is obtained. There are no polluting residues. Due to the 
closed-cycle process, water consumption is low. The desulphurisa- 
tion efficiency remains constant even with varying amounts of 
exhaust gas and different CO2 concentrations. 


16945 Methods for the reduction of nitrogen oxides emission 
from furnaces. Michelfelder, S. Glastech. Ber.; 51: No. 7, 167- 
175(1978). (In German). 

From Conference on emissions from glass melting furnaces; 
Frankfurt am Main, Germany, F.R. (28 Oct 1977). 

Along with a short survey given on the nitrogen oxide 
formation mechanisms in combustion processes the main parameters 
which can effect the NOsub(x) formation rate are discussed. The 
conclusions drawn from the survey with respect to the possible 
reduction of nitrogen oxide emission by optimisation of burner 
parameters and operational variables are confirmed by experimental 
furnace data from investigations carried out at the International 
Flame Research Foundation. Due to the only limited effect of the 
suggested preventive methods on the NOsub(x) emission from high 
temperature furnaces, finally some flue gas NOsub(x) removal proc- 
esses are discussed. Here the main emphasis is placed on processes 
which are applied already in a technical or at least in pilot plant scale 
in Japan. 


16946 Process for reducing NO/sub x/ and/or SO/sub x/ in feed 
gas streams. Hass, R.H.; Gibson, M.H. (to Union Oil Co. of Califor- 
fia). US Patent 4,060, 589. 29 Nov 1977. Filed date 26 Jan 1976. 10p. 
A process is disclosed whereby NO/sub x/ and SO/sub x/ 
components contained in stack gases are simultaneously reduced to 
Nz and H,S, respectively, by passing said stack gases (which also 
contain steam and usually some oxygen) over bituminous coke at 
between about 900° and 1600°F 


16947 Removal of nitrogen oxides from industrial gases by use of 
oxidizing solutions in which nitrates are the oxidants. Bolme, D.W. 
US Patent 4,053,555. 11 Oct 1977. Filed date 7 Feb 1975. 38p. 

Nitric oxide may be removed from gases which it is admixed 
by contacting the gases with aqueous solutions containing nitrate 
ions in sufficient concentration to oxidize the nitric oxide to nitrous 
acid and to retain it in the solution under stable conditions. Other 
oxides of nitrogen can also be absorbed producing nitrous acid 
which is retained in the aqueous solution in a similar manner. 
Thereafter, the scrubbing solution is regenerated under controlled 
conditions, producing a gas stream which contains the recovered 
nitrogen oxides in relatively high concentration and a scrubbing 
solution which can be recycled. The recovered nitrogen oxides may 
be used in the manufacture of nitric acid or other compounds or 
decomposed into harmless gases. 


16948 Combination dust collector and heat exchanger. Combs, 
D.R. (to Bumstead Woolford Co.). US Patent 4,053,293. 11 Oct 
1977. Filed date 28 Nov 1975. 6p. 

A dust collector of the gravity separation type is combined 
with a heat exchanger to provide a dust collector/air preheater, or a 
dust collector/economizer, depending upon the heat exchange fluid 
used, suited for usage in a system or process for discharging and 
exchanging heat with exhaust gases from a boiler. 


16949 Apparatus for cleaning blast-furnace exhaust gases. Hege- 
mann, K.R.; Finger, G.; Brinkmann, A.; Weissert, H. (to Gottfried 
Bischoff Bau kompl. Gasreiningungs-und Wasserruckkuhlungs-Anla- 
gen Kommanditengesellschaft). US Patent 4,052,042. 4 Oct 1977. 
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Priority date 24 May 1975, German, Federal Republic of (F.R. 
Germany). 12p. 

An apparatus for cleaning the exhaust gas of a high-pressure 
blast furnace comprises a coarse-particle separator, a prewasher and 
a differential-pressure annular gap washer traversed in succession by 
the gases. The exhaust gases can be passed through a main duct 
provided with an expansion turbine or through a bypass duct around 
the expansion turbine. The expansion turbine unit controls the back 
pressure at the blast furnace while a separate control circuit is 
provided to operate the differential-pressure washer with optimum 
efficiency. A quick-closing valve in the turbine-supply line and a 
quick-opening valve in the bypass line permits rapid switchover, a 
pressure-control valve in the bypass line maintains a constant 
backpressure at the blast furnace when the expansion turbine unit is 
shut down. 


16950 Electrostatic precipitator arrangements. Kide, L. (to Nea- 
Lindberg A/S). US Patent 4,052,177. 4 Oct 1977. Priority date 3 Mar 
1975, Denmark. 8p. 

An electrostatic precipitator arrangement comprises an oscil- 
lating circuit in which the precipitator is included as a capacitor, the 
circuit also including a storage capacitor and pulse initating means, 
such as a thyristor or a spark gap, for causing the energy stored in 
the storage capacitor to oscillate from that capacitor to the precipita- 
tor and then through a diode or other electric valve means having 
the opposite direction of conduction back to the storage capacitor. 


16951 Treatment of flue gases. Teller, A.J. (to Teller Environ- 
mental Systems, Inc.). US Patent 4,049,399. 20 Sep 1977. Filed date 
26 Jan 1976. 20p. 

A process and apparatus are described for the treatment of 
flue gases to remove particulates, sulfur oxides, hydrogen sulfide and 
organic sulfur compounds using an alkaline scrubbing liquor contain- 
ing activated carbon. 


16952 Sulfur recovery method. Kelleher, R.L.; Shirk, LA; 
O'Leary, T.J. (to The Corp. of Gonzaga Univ.). US Patent 
4,048,287. 13 Sep 1977. Filed date 18 Aug 1975. 6p. 

Sulfur recovery from smelter and like exhaust gases by refrig- 
erating the exhaust gases and removal of most of the contained water 
and SO. as a liquid phase, the removal being by liquid spray 
scrubbing, utilizing previously recovered water, after SO2 removal 
therefrom, as the scrubbing liquid is described. Single or plural 
stages of refrigeration and liquid phase separation can be employed. 
The SOz is removed by combining thereof with the cool scrubbing 
water and is recovered by chemical treatment to neutralize and 
precipitate such as a sulfite salt. 


16953 Method for the purification of waste gas containing gas- 
eous pollutants. Murakami, H.; Okamoto, T. (to Taiyo Kaken Co., 
Ltd.). US Patent 4,047,906. 13 Sep 1977. Priority date 27 Feb 1975, 
Japan. 14p. 

A process is described for the purification treatment of a 
waste gas containing gaseous pollutants. The process consists of 
upwardly introducing the waste gas into the bottom of a tower a 
multiplicity of stepped trays and at the same time introducing an 
activated carbon into the top of the tower, allowing the waste gas 
and the activated carbon to come into contact to form a fluidized 
bed each on the stepped trays, thereby causing the gaseous pollutants 
in the waste gas to be adsorbed on the activated carbon the waste 
gas can be continuously purified by recycling the activated carbon 
spheres and adopting, as the stepped trays, perforated plates of a 
specific design. 


16954 Method for treating exhaust gases. Muraki, R.; Endo, M.; 
Aoki, N.; Takeshita, M. (to Kurashiki Boseki Kabushiki Kaisha). US 
Patent 4,044,102. 23 Aug 1977. Priority date 28 Dec 1974, Japan. 8p. 

Apparatus for treating exhaust gases is disclosed which com- 
prises a catalyst bed through which the exhaust gas is passed 
whereby nitrogen oxides and dust present therein are removed from 
the gas, said catalyst bed being designed such that the catalyst 
therein is discharged from the bed continuously or intermittently 
while being fed in an amount that can compensate for the discharged 
amount, a heating device for heating the catalyst discharged from 
the bed to a temperature in a range from about 700 to 1200°C for 
reactivation of the catalyst and separation of the dust accumulated 
on the bed surface and retained in the interstices between the 
catalyst particles therein, and a device for discharging sulfur diox- 
ides produced during the course of heating the catalyst. This appara- 
tus is very effective in simultaneously removing the nitrogen oxides 
and the dust from exhaust gases such as boiler exhaust gases. 


16955 Wet waste flue gas desulfurizing process using lime as 
absorbent. Atsukawa, M.; Kamei, K.; Shinoda, N.; Ushio, H. (to 
Mitsubishi Jukogyo Kabushiki Kaisha). US Patent 4,040,803. 9 Aug 
1977. Filed date 18 Mar 1976. 6p. 

A wet waste flue gas desulfurizing process using lime as 
absorbent is disclosed wherein a sulfur oxide-containing waste flue 
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gas is washed with a liquid absorbent containing calcium hydroxide 
or calcium carbonate for the purpose of removing the sulfur oxide 
from said waste flue gas, characterized in that an absorbing device is 
divided into two stages, i.e., a former stage absorbing device and a 
latter stage absorbing device, arranged in tandem with respect to the 
flow of said waste flue gas, and the liquid absorbent is circulated in 
the former stage absorbing device at a lime available percentage of 
more than 96% and in the latter stage absorbing device at a lime 
available percentage of 85 to 95%. 


16956 Flue gas desulfurization sorbent. Cull, N.L.; Smith, W.M. 
(to Exxon Research and Engineering Co.). US Patent 4,039,478. 2 
Aug 1977. Filed date 10 Jan 1975. 16p. 

Reissued 19 Sep 1978 as Re. 29,771. 

Sulfur dioxide is removed from gas mixtures such as flue gas 
containing the same by contacting the gas mixture with a solid 
sorbent comprising a porous gamma-alumina base, about 2 to 20% 
by weight (based on alumina) of a coating of a refractory oxide such 
as titanium dioxide, zirconium dioxide, or silica, and an active 
material, such as copper oxide, which is capable of selective removal 
of sulfur oxides from a gas mixture. 


POWER CYCLES 


RANKINE 


16957 Hybrid electric power generating system. Bronicki, Y.L. 
(to Ormat Turbines (1965) Ltd.). US Patent 4,104,535. 1 Aug 1978. 
Filed date 23 Apr 1976. 8p. 

A hybrid power system is described which comprises a pair 
of energy converters operating on a closed Rankine cycle, each 
energy converter having a vapor generator for vaporizing a high 
molecular weight working fluid in response to heat furnished from a 
burner associated with the generator, a turbo-generator responsive 
to vaporized working fluid for generating electrical power, a con- 
denser responsive to the exhaust vapors from the turbogenerator for 
converting such vapors into a condensed liquid, and means for 
returning the condensed liquid to the vapor generator; sensors for 
sensing the electrical output of the turbo-generator of each convert- 
er; and a control system responsive to the sensors for controlling the 
burners in the converters so that each converter furnishes about half 
the electrical load on the system in normal operation thereof; one of 
the converters, termed the primary converter, operating with a 
working fluid having a higher boiling point than the working fluid in 
the other converter which is termed the secondary converter, and 
means for causing the condenser of the primary converter to reject 
heat into the vapor generator of the secondary converter when both 
turbo-generators are operating normally. 


STIRLING 


16958 (ORO—5392-01) Technology evaluation of the Stirling 
engine for stationary power generation in the 500 to 2000 horsepower 
range. Hogland, L.C.; Percival, W.H. (Amtech, Inc., Newton, MA 
(USA)). Sep 1978. Contract EC-77-C-05-5392. 220p. Dep. NTIS, PC 
A10/MF AOl. 

Results are presented of a study undertaken to assess the 
potential and development status of the Stirling engine and recom- 
mendations are made for a possible program to develop 500 to 2000 
hp stationary Stirling engines for commercial introduction by the 
late 1980's. Information is included on the operation, performance, 
historical development, and design of Stirling engines; requirements 
and characteristics of associated combustion systems; economics; 
technology advances needed; and the technological risks involved in 
developing Stirling engines for stationary power generation. (LCL) 


16959 Traveling wave heat engine. Ceperley, P.H. US Patent 
4,114,380. 19 Sep 1978. Filed date 3 Mar 1977. 8p. 

A traveling wave heat engine can be used both as a heat 
engine and a heat pump. When it operates as an engine, thermal 
energy is converted into acoustical traveling waves from an acousti- 
cal wave source, which if desired, can be further converted into 
more conventional forms of electrical and mechanical power. When 
it Operates as a heat pump, acoustical traveling waves supply the 
motivating force to pump heat. An object such as a flame holding 
screen, heat exchanger, or regenerator creates a stationary tempera- 
ture gradient in the compressible working fluid of the engine. As 
acoustical traveling waves pass through this temperature gradient, 
they cause the fluid there to move through the gradient and back 
and so be heated or cooled in conjunction with the compression and 
expansion phases of the wave. The pressure and velocity compo- 
nents of an acoustical traveling wave are inherently phased properly 
to cause the fluid in the stationary temperature gradient to undergo a 
Stirling thermodynamic cycle that results in amplification or attenu- 
ation of the wave, depending on the wave direction relative to the 
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direction of the gradient. This cycle also pumps heat in the direction 
opposite the direction of wave propagation through the device. 


16960 Stirling cycle machine. Ishizaki, Y. US Patent 4,103,491. 1 
Aug 1978. Priority date 28 Apr 1976, Japan. 8p. 

A Stirling cycle machine is described that is comprised of a 
normal temperature housing having a rotor dis; therein to 
define normal temperature chambers. The machine further includes a 
— low temperature housing having a rotor disposed therein to 

igh or low temperature chambers therein. es are 

rovided between the normal temperature chambers and the high or 
temperature chambers by means of a heat exchanger and a 
regenerator which are connected to the rotors to rotate therewith in 
unison. The passages in the regenerator are connected with the high 
or low temperature chambers ee a plurality of passages by use 
of slide valves formed in the high or low temperature housing. 


16961 Heat transfer element. Danis, L.J. (to Eaton Corp.). US 
Patent 4,050,250. 27 Sep 1977. Filed date 30 Oct 1975. > 

A heater head for use in hot gas engine is formed using 
improved heat transfer structures. The heat transfer structures used 
in the heater head are formed of an oxidation resistant enclosure 
enclosing a tube of high strength, gas impermeable material. A 
chamber is formed between the enclosure and the tube, and filled 
with a metal or alloy which is liquid at the operating temperature of 
the heater head. The structure transfers combustion heat rapidly 
from the oxidation resistant metal to the strong, gas impermeable 
tube via the liquid metal. The strong gas impermeable tube is filled 
with working gas, such as hydrogen or helium maintained at a high 
pressure. 


16962 Nitinol thermodynamic state surfaces. Cory, J.S. (Cory 
Labs., Inc., Escondido, CA). J. Energy; 2: No. 5, 257-258(Sep 1978). 
Joule effect heat engines, using the shape memory alloy 
Nitinol as the working material, offer a realistic potential of convert- 
ing cheap and abundant low-temperature heat energy into shaft 
power, much more efficiently and cheaply than conventional heat 
engines. Reasonable performance limits for commercial engines are 
os to be 80% of Carnot, if optimized for efficiency, or $50 per 
ilowatt, if optimized for cost. These estimates are based on clearly 
perceived thermodynamic cycle improvements of experimental Ni- 
tinol heat engines that have already achieved a measured perform- 
ance of about 1/5 of these limits. Once this potential is converted 
into commercial reality by the development of a Nitinol heat engine 
technology, a major tool for solving the world energy problem will 
become available. The engineering thermodynamics of Nitinol is one 
of the key elements of this technology. As shown by 150 years of 
heat engine experience, thermodynamics is vital for the efficient 
development of the technologies of system studies, invention, opti- 
mization, detailed design, and test evaluation of heat engine. To 
fulfill this role for Nitinol heat engines, historical experience shows 
that the engineering thermodynamics of Nitinol must (1) specify the 
necessary and sufficient state variables, (2) provide a quantitative 
description of all possible thermodynamic paths, together with (3) 
the work, (4) the heat flow, and (5) the energy dissipation associated 
with each of these paths. The purpose of this paper is to present an 
empirical data correlation which furnishes the first three require- 
ments. A rt is in preparation which provides a quantitative 
description of the heat flow and energy dissipation. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 16977 


16963 (BNL—23695) Proceedings of the 1977 national synchro- 
tron light source summer theory workshop, Brookhaven National 

, Upton, New York, June 20—24, 1977. Krinsky, S. (ed.). 
(Brookhaven National Lab., Sg, NY (USA)). 1977. Contract EY- 
76-C-02-0016. 141p. Dep. NTIS, PC A07/MF AO1. 

A summer study was held in 1977 to provide definitive 
recommendations on the design of the National Synchrotron Light 
Source. The group attending the workshop included electron stor- 
age ring experts. Topics covered in the proceedings include: intro- 
duction to the lattice; partial list of corrective or diagnostic equip- 
ment; closed orbit errors in the 2.5 GeV x-ray source; linear horizon- 
tal-vertical coupling, vertical dispersion, and control of the vertical 
closed orbit at the wiggler; bunch lengthening and longitudinal 
stability; longitudinal stability with a Landau cavity; transverse 
coupled-bundle instabilities; coupling impedance and power dissipa- 
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tion for a step change in the vacuum chamber; bunch lengthenin 
and widening; aperture limitations by sextupoles; second-order ef- 
fects of correction sextupoles; horizontal aperture in x-ray ring; 
introduction of sinusoidal wiggler into the x-ray lattice; the Touchek 
effect; possible mode of injection into the x-ray ring; and an inquiry 
into the flexibility of the x-ray lattice. (GHT) 


(BNL—50766) Linear Accelerator Reactors (LARs) year 
end report, FY 1977—September 30, 1977. Powell, J.R.; Steinberg, 
M.; Takahashi, H. (Brookhaven National Lab., Upton, NY (USA)). 
1977. Contract EY-76-C-02-0016. 96p. Dep. NTIS, PC A0S/MF 
AOl. 

Under the Nuclear Alternative Systems Assessment Program 
(NASAP), Brookhaven National Laboratory has initiated a study of 
Linear Accelerator Assisted Reactors to assess their potential and 
feasibility in a nuclear energy scenario which will minimize the risk 
of weapons proliferation. This report covers the period from the 


rr am of the project to the end of FY 1977 (July—September 
1977). 


16965 (CONF-780957—1) Status of the Holifield Heavy Ion 
Research Facility Phase II booster. Ball, J.B.; Hudson, E.D.; Lord, 
R.S.; Martin, J.A.; McNeilly, G.S.; Mosko, S.W. (Oak Ridge Nation- 
al Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 6p. Dep 
NTIS, MF A0Ol. 

From Conference on cyclotrons and their applications; Bloo- 
mington, IN, USA (18 Sep 1978). 

Portions of document are illegible. 

The first phase of the Holifield Heavy Ion Research Facility 
will become operational in late 1979. The status of plans for addition 
of a larger booster accelerator is discussed. 


16966 (JAERI-M—7250) Construction of ion accelerator for ion- 

surface interaction research. Obara, K.; Ohtsuka, H.; Yamada, R.; 

Abe, T.; Sone, K. (Japan Atomic Energy Research Inst., Tokyo). 

. = 30p. (In Japanese). Dep. NTIS (US Sales Only), PC A03/ 
AOl. 

A Cockcroft-Walton type ion accelerator for ion-surface in- 
teraction research was installed at Plasma Engineering Laboratory, 
Division of Thermonuclear Fusion Research, JAERI, in March 
1977. Its maximum accelerating voltage is 400 kV. The accelerator 
has some outstanding features compared with the conventional type. 
Described are setup of the accelerator specification of the major 
components, safety system and performance. 


16967 (LA—7473-PR) Intense Neutron Source Facility. Prog- 
ress report, April 1—June 30, 1978. Brown, M.C. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG- 
36. 17p. Dep. NTIS, PC A02/MF AO1. 

This is the last quarterly report of Group P-14, and it details 
improvements in the Beam-on-Target prototype and testing of the 
supersonic jet target. It also describes the contribution to the beam 
neutralization theory. The Architect-Engineer’s Title II design of 
the plant facility was completed during this quarter. 


16968 (LBL—7921) Next generation of relativistic heavy ion 
accelerators. Grunder, H.; Leemann, C.; Selph, F. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jun 1978. Contract W- 
7405-ENG-48. 28p. (CONF-780343—5). Dep. NTIS, PC A03/MF 
AOl. 

From Symposium on relativistic heavy-ion research; Darm- 
stadt, F.R. Germany (7 May 1978). 

Results are presented of exploratory and preliminary studies 
of a next generation of heavy ion accelerators. The conclusion is 
reached that useful luminosities are feasible in a colliding beam 
facility for relativistic heavy ions. Such an accelerator complex may 
be laid out in such a way as to provide extractebeams for fixed target 
operation, therefore allowing experimentation in an energy region 
overlapping with that presently available. These dual goals seem 
achievable without undue complications, or penalties with respect to 
cost and/or performance. (GHT) 


16969 (UCRL—80852) Modulator charging system upgrade for a 
5-MeV electron accelerator. Rogers, D.; Dexter, W.; Myers, A.; 
Reginato, L.; Zimmerman, A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Jun 1978. Contract W-7405-ENG-48. 
4p. (CONF-780676—2). Dep. NTIS, PC A02/MF AO1. 

From 13. pulse power modulator symposium; Buffalo, NY, 
USA (20 Jun 1978). 

The Lawrence Livermore Laboratory is currently construct- 
ing a new linear induction accelerator with a higher beam current 
than the Astron accelerator. The new accelerator, called the Experi- 
mental Test Accelerator (ETA) will be a 5-MeV, 10-kA accelerator 
with a pulse width of 50-ns. Like the Astron, the principle of 
magnetic induction is used to obtain a linear accelerator. The modu- 
lar accelerating cavities form essentially a 1:1 transformer and the 
change in flux in the ferrite core induces an axial electric field for the 
acceleration of electrons. Since the total energy storage for the ETA 
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is much greater than the requirement for Astron, the power system, 
the capacitor bank and the modulator charging system all had to be 
modified to provide an overall regulation of .1%. This strict regula- 
tion of the eau voltage is necessary for pulse-to-pulse repeatabi- 
lity. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


16970 (LBL—7736) Charge exchange losses during cyclotron 
acceleration: experiment and theory. Gough, R.A.; Mallory, M.L. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 26 
May 1978. Contract W-7405-ENG-48. 7p. (CONF-780957—4). Dep. 
NTIS, PC A02/MF AO. 

From Conference on cyclotrons and their applications; Bloo- 
mington, IN, USA (18 Sep 1978). 

Quantitative estimates of charge exchange (CE) losses during 
acceleration are very important in the design and operation of heavy 
ion cyclotrons. Such estimates have been made using a vacuum 
model computer code which was developed to establish vacuum 
requirements for the MSU superconducting heavy ion cyclotron. 
This code uses pressure and cross-section data to calculate the radial 
loss of beam due to charge exchange. Since CE cross sections and 
radial pressure profiles are not always well known, certain specific 
measurements have been made using the LBL 88-Inch Cyclotron to 
provide experimental data needed to test the code. ai include 
measurements of pressure versus radius under vacuu: nditions 
closely approximating those existing during acceleration of “N* 
and “Ar® beams. Beam intensity versus radius data demonstrating 
transmission losses for three beams are presented. Comparisons with 
theoretical predictions are given. 


16971 Experimental study of ion beam optics in a two-stage 
accelerator. Kim, J.; Gardner, W.L.; Menon, M.M. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Rev. Sci. In- 
strum.; 50: No. 2, 201-206(Feb 1979). 

Hydrogen ion beam optics in a two-stage linear acceleration 
system is studied by examining the beam divergence as a function of 
the voltage and gap distribution, the beam perveance, the back- 
ground gas pressure, the aspect ratio, and the total es 
energy (60-110 keV). The system consists of four electrodes wit 
single, cylindrical, straight-bore apertures acting as an extraction- 
accel—decel column. An optimum relation between the field ratio 
and the extraction perveance is obtained from measurements for the 
minimum beam divergence condition. The HWHM divergence angle 
is <0.3° under optimum conditions. Qualitative agreement between 
the measurements and a previous theoretical study is noticed. A 
potential application of the results to high energy neutral beam 
injectors for fusion research is also discussed. 


16972 (LA-tr—78-53) High-current proton beams at Novosibirsk 
(electron compensation, charge-exchange injection, negative ion 
sources). Belchenko, I.I.; Budker, G.I.; Dereviankin, G.E.; Dimov, 
G.I; Dudnikov, V.G.; Rosliakov, G.B.; Chupriianov, V.E.; Sha- 
movskii, B.G. (AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 1977. 
Translation of USSR report. (CONF-770709—23). 17p. Dep. NTIS, 
PC A02/MF AOl1. 

From 10. international conference on high energy accelera- 
tors; Serpukhov, USSR (11 Jul 1977). 

The results of experiments on the storage of intense proton 
beams in accelerators using the method of charge exchange injection 
are presented. Due to compensation of the proton space charge by 
electrons we obtained a proton beam in the storage ring with a 
current more than 5 times higher than the space charge limiting 
current. Prospects for proton currents in boosters to be increased 
due to compensation of the space charge by electrons and the iodine 
negative ions are also considered. Principal results and possibilities of 
the charge —_ injection are briefly discussed in the paper. 
Principal results of the development of high current sources of 


hydrogen negative ions designed for accelerators and, in particular, 
for the proton synchrotron boosters and powerful linear accelerators 
(meson factories) are given. 


AUXILIARIES AND COMPONENTS 
REFER ALSO TO CITATION(S) 16963 


16973 (CONF-780952—15) Development and production of su- 
perconducting resonators for the Argonne Heavy Ion Linac. Shepard, 
K.W.; Scheibelhut, C.H.; Markovich, P.; Benaroya, R.; Bollinger, 
L.M. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 6p. Dep. NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 
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The first six niobium split-ring resonators for the Argonne 
Heavy-Ion Energy Booster have been completed. The average per- 
formance at 4.2K is an accelerating gradient of 3.7 MV/m or an 
effective accelerating potential of 1.3 MV per resonator for an rf 
input of 4 W/resonator. The resonators are constructed in part of an 
explosively bonded Nb-Cu composite material which performs well 
for rf surface fields of at least 200 G. In initial tests, the resonators 
frequently exhibit thermal instability at E/sub a/ < 3 MV/m be- 
cause of several types of microscopic surface defects. The methods 
used for locating, identifying, and removing these defects are dis- 
cussed. 


16974 (CONF-780952—16) Superconducting spin tipping sole- 
noids for ZGS polarized beam facility. Wang, S.T.; Mataya, K.; 
Paugys, A.; Chen, C.J. (Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 6p. Dep. NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Two superconducting solenoids have been desi; and built 
for the Argonne Zero Gradient Synchrotron (ZGS) Polarized 
Proton Beam Facility. Each solenoid will have a central field of 8.0 
T, an effective field length of about 1.75 m, and a cold clear bore of 
11.5 cm. It will generate a spin-tipping integral field of about 14 T-m. 
The integral field homogeneity over the cold bore is +- 4%. The 
magnet stored energy is about 0.7 MJ. The stability simulation on a 
high current density intrinsic stable coil is described in detail. Com- 

isons are made between the simulation data and data obtained 
rom the magnet performance tests. The cryostat design and con- 
struction are also presented. 


16975 (SAND—78-1753) Online data acquisition system for re- 
petitive pulser development. Buttram, M.T. (Sandia Labs., Albuquer- 
que, NM (USA)). Sep 1978. Contract EY-76-C-04-0789. 42p. 4 
NTIS, PC A03/MF AOl1. 

The computer system currently online to the RTF-I, a one 
hundred pulse-per-second (pps), 700-kV pulser, is described. This 
system partially analyzes data as received to provide real-time, 
online diagnostic information about the performance of RTF-I. The 
system is based on CAMAC, a set of conventions for the transferral 
of data between a computer and experimental modules. The comput- 
er for this facility is a PDP 11-34. The interface between computer 
and experimental modules is itself a microcomputer. A variety of 
experimental modules is used. The computer stores all incoming data 
on tape for subsequent complete analysis, if desired, performs a real- 
time partial analysis, and provides displays as requested. The inter- 
face controls the transfer of data between experimental modules and 
the PDP-11 computer. The input modules were chosen to acquire a 
few digital words per pulse which, when collected into statistical 
ensembles, characterize RTF-I operation. Time digitizers and 
analog-to-digital converters are currently being used. The system has 
the capability of providing active computer control should that 
become desirable. 14 figures, 6 tables. (RWR) 


16976 (UCID— 17936) SUPERFISH calculations of the resonant 
frequencies for some selected magnetron Garelis, E. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 28 
1978. Contract W-7405-ENG-48. 4lp. Dep. NTIS, PC A03. 
AOl. 

The unloaded resonant frequencies and the associated fields 
of several magnetron geometries have been calculated using the 
code SUPERFISH. 


ION SOURCES 


16977 (CONF-780873—1) Argonne pulsed neutron source _ 
gram. Carpenter, J.M.; Crawford, R.K.; Peterson, S.W.; Mueller, 
M.H.; Jorgensen, J.D.; Reis, A.H. Jr. (Argonne National Lab., IL 
(USA)). 1978. Contract W-31-109-ENG-38. 20p. Dep. NTIS, PC 
A02/MF A0Oi. 

From Conference on diffraction profile analysis and open 
meeting of the commission on neutron diffraction; Cracow, Poland 
(14 Aug 1978). 

The ZING-P’ prototype pulsed spallation neutron source 
based on the 500 MeV Booster II proton synchrotron at Argonne is 
currently operating at 15 hz and 8 x 10% neutrons/pulse. Four 
neutron scattering instruments, two elastic and two inelastic, have 
been erected. In operation are 1% and 0.3% Ad/d resolution powder 
diffractometers, a crystal analyzer spectrometer sensitive to excita- 
tions with E < 0.3 eV and a chopper spectrometer sensitive to E < 
1 eV. Pulsed beam single crystal and a small-angle scattering instru- 
ment and a neutron bottle experiment are in construction stage. The 
peak thermal neutron flux at the beam sources is 10'*n/cm?-sec. 
IPNS-I, an advanced pulsed source also based on Booster II, is 
scheduled for 1979 construction and is to begin operation in 1981. 
Utilizing a U*** target it will produce 10" neutrons / pulse, operate 
at 45 hz and yield a peak thermal flux of 8 x 10'* n/cm?-sec and an 
epithermal flux of 2 x 10'* n/cm?-sec eV at 1 eV. Twelve advanced 
time-of-flight neutron scattering instruments are being designed for 
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installation at IPNS-I. Accelerator design studies and other planning 
for IPNS-II, a 10'® flux source, are continuing. The design of the 
single crystal time-of-flight neutron diffractometer is based on the 
Laue technique utilizing a broad thermal neutron spectrum (0.75 to 
5.0 A). It will employ a *He filled, multiwire, position-sensitive, area 
detector of the Borkowski-Kopp type. The detector will be inter- 
faced to a large computer through a 1 megabyte fast storage buffer 
memory. Data collection will involve simultaneous measurement of 
10?- 10* reflections with stationary crystal and detector. 


16978 Generation and propagation of an intense rotating proton 
beam. Dreike, P.L.; Hammer, D.A.; Sudan, R.N.; Wiley, L.G. (Lab- 
oratory of Plasma Studies, Cornell University, Ithaca, New York 
14853). Phys. Rev. Lett.; 41: No. 19, 1328-1331(6 Nov 1978). 

An annular magnetically insulated diode in a cusplike magnet- 
ic field has been used to produce an ~ 6-kA, ~ 190-kV rotating 
proton beam. Diamagnetic signals and magnetically insulated Fara- 
day cups indicate that (35 +- 15) % of the beam transversed the 
cusp and reached the end of the system magnetic field 35 cm from 
the diode. Diamagnetism was in excess of 2% of the 8-kG applied 
field, and the beam was distinctly hollow with a 6-cm average 
radius. 


INJECTION AND EXTRACTION SYSTEMS 
REFER ALSO TO CITATION(S) 16972 


16979 (BNL—23748) Heat transfer at a beam port corner. 
Krinsky, S. (Brookhaven National Lab., Upton, NY (USA)). [nd]. 
Contract EY-76-C-02-0016. 2lp. Dep. NTIS, PC A02/MF AOI. 

Along the general run of the vacuum chamber synchrotron 
radiation strikes the wall at a glancing angle of about 5.6°. The heat 
source is well-approximated by a ribbon of uniform power density 
having a small vertical height and an infinite azimuthal length. The 
heat transfer problem reduces to one in two-dimensions and it has 
been considered in a previous note. At the corner of a beam port the 
angle of incidence becomes 90°, so the temperature rises much 
higher than elsewhere. Since the power density at the corner is not 
uniform in its azimuthal dependence, but is strongly peaked at the 
point of normal incidence, two-dimensional heat flow is not a good 
approximation. The rectangular 3d problem is considered. This is 
easily solved and yields a good first estimate of the temperature rise 
at the corner. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 16967, 16977, 16979 


16980 (CONF-780957—3) Facility for studying neutron energy 
spectra at intermedial energies. Goodman, C.D.; Foster, C.C.; Green- 
field, M.B.; Goulding, C.A.; Lind, D.A.; Rapaport, J. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 4p. 
Dep. NTIS, MF AO1. 

From Conference on cyclotrons and their applications; Bloo- 
mington, IN, USA (18 Sep 1978). 

Portions of document are illegible. 

Apparatus for measuring neutron energy spectra in the 50 to 
200 MeV range is described. The apparatus, installed at the Indiana 
University Cyclotron Facility consists of a beam swinger to change 
the angle of incidence of the beam on target, 100 m flight paths, 
large, subnanosecond neutron detectors, and a system for deriving 
phase stabilized timing signals. 


16981 (COO—3023-23) y-converting plate system for neutrino- 
deuterium exposures in the FNAL 15-foot bubble chamber. Hanlon, J.; 
Mann, W.A.; Sommars, S.; Wald, H. (Illinois Inst. of Tech., Chicago 
(USA); Maryland Univ., Baltimore (USA); State Univ. of New 
York, Stony Brook (USA); Tohoku Univ., Sendai (Japan); Tufts 
Univ., Medford, MA (USA)). 1978. Contract EY-76-C-02-3023. 15p. 
Dep. NTIS, PC A02/MF AO1. 

During May 18-20 of this year the hydrogen-filled 15-foot 
bubble chamber at Fermilab was operated with an array of four half- 
inch thick stainless steel plates mounted in downstream portions of 
the fiducial volume. Notes from the test run, and results from a 
Monte Carlo study of efficiencies of the plate array for detection of 
photons and positrons in final states produced in a wide-band neu- 
trino—deuterium exposure, are presented. 


16982 (KFK—2542) Preliminary study of an intense neutron 
source. Vetter, J.E. (ed.). (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Inst. fuer Kernphysik). Dec 1977. 72p. (In German). 
Dep. NTIS (US Sales Only), PC A05/MF AO1. 

The first wall and the blanket of a fusion reactor are exposed 
to an intense high-energy neutron irradiation. The resulting damage 
effects are outside the domains where experience has been gathered 
with fission reactors. Neutron irradiation must be performed under 
largely practical conditions so that reliable data can be indicated 
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which are useful for the design engineer. The intense neutron source 
described allows to generate in a volume sufficient for in-situ tests an 
irradiation environment in which the required fluxes of >= 10% 
cm~? s~' are attained with a fusion relevant spectrum. Due to its 
reliability and availability, the source is suited for long-term irradia- 
tions so that damage influencing the life time can be accumulated. A 
technical concept of such a source is presented. A linae accelerates 
>= 100 mA to 40 MeV and makes them impinge on one or several 
targets consisting of quickly moving liquid lithium. In this target 
neutrons are generated via a d-n-reaction, which subsequently pene- 
trate into the irradiation spaces immediately behind the targets. The 
problems are indicated and cost and realization time are evaluated. 


16983 Collective proton acceleration in a system with an insulat- 
ed anode. Bystritskii, V.M.; Didenko, A.N.; Krasik, Y.E.; Lopatin, 
V.S.; Podkatov, V.I. (Scientific-Research Institute of Nuclear Phys- 
ics, S. M. Kirov Tomsk Polytechnical Institute). Sov. Tech. Phys. 
Lett. (Engl. Transl.); 4: No. 5, 219-221(May 1978). 

Collective proton acceleration in a modified accelerator gun 
was studied. The electron-proton beam incident on the target was 
detected by a Faraday cup. With the target grounded, an 18 kA 
current was obtained.(AIP) 


16984 Use of transition-metal oxide films to study ion-beam 
profiles. Antropov, A.E.; Afonin, O.F.; Gavrilyuk, A.I.; Zakhar- 
chenya, B.I.; Chudnovskii, F.A.; Shaver, N.K. (A. F. Ioffe Physico- 
technical Institute, Academy of Sciences of the USSR, Leningrad). 
Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 5, 224-225(May 1978). 

aw of using amorphous films of MoO; and WOs 
to monitor"ion beams was tested. The beam profiles were measured 
for beams of H*, O?, He®*, and Ar* from a few heV to approxi- 
mately 10 MeV.(AIP) 


16985 Closed loop spray cooling apparatus. Alger, D.L.; 
Schwab, W.B.; Furman, E.R. US Patent 4,068,495. 17 Jan 1978. 
Filed date 31 Mar 1976. 4p. 

A closed loop apparatus for spraying coolant against the back 
of a radiation target is described. The coolant was circulated 
through a closed loop with a bubble of inert gas being maintained 
around the spray. Mesh material was disposed between the bubble 
and the surface of the liquid coolant which was below the bubble at 
a predetermined level. In a second embodiment, no inert gas was 
used, the bubble consisting of a vapor produced when the coolant 
was sprayed against the target. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 16963, 16972 


16986 Quadrupole-coupled orbital resonances in the cornell elec- 
tron-ring experiment. Cohen, R.H.; Anderson, D.V.; Sharp, C.B. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). Phys. Rev. Lett.; 41: No. 19, 1304-1307(6 
Nov 1978). 

Coupling of orbital resonances by a quadrupole field is shown 
to be a mechanism consistent with the anomalous losses of electrons, 
both sudden and steady state, seen in an experiment by Luckhardt 
and Fleischmann in the RECE-Berta (relativistic-electron coil ex- 
periment) device. The effect is shown using both analytical (nonlin- 
ear Hamiltonian mechanics) and numerical (orbit code) techniques. 


INSTRUMENTATION 


16987 Rotating sample holder without mechanical linkages. Aze- 
vedo, L.J.; Azevedo, L.J. (Sandia Laboratories, Albuquerque, New 
Mexico 87185). Rev. Sci. Instrum.; 50: No. 2, 231-232(Feb 1979). 

A sample rotator which operates in applied magnetic fields is 
described. The design eliminates mechanical linkages by magnetical- 
ly orienting a gimbal ring. Three mutually orthogonal coils mounted 
on the gimbal provide a magnetic moment which is aligned along the 
field direction. The rotator is useful from room temperature down to 
- liquid helium range. Rotations about any desired axis are possi- 

e. 


16988 Dilatometer for the in situ observation of high-tempera- 
ture, high-pressure hydrogen attack. Saguees, A.A. (Material Science 
Division, Argonne National Laboratory, Argonne, Illinois 60439). 
Rey. Sci. Instrum.; 50: No. 1, 48-51(Jan 1979). 

A differential dilatometer capable of detecting volume 
changes of 1 part in 10° in specimens exposed to a hydrogen 
atmosphere at 6.2 MPa and 500°C is described. The swelling of an 
alloy under hydrogen-attack conditions can be studied over a wide 
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range of hydrogen pressures and temperatures by use of a single 
specimen. 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 16210 


16989 (N—78-19394) A de amplifier for nuclear particle mea- 
surement, Final report, December 1975—November 1977. Macnee, 
A.B.; Masnari, N.A. (Michigan Univ., Ann Arbor (USA). Cooley 
Electronics Lab.). Jan 1978. Contract NAS5-22875. 107p. (NASA- 
CR—156705; REPT—014393-F). NTIS PC A06/MF AOl. 

A monolithic preamplifier-postamplifier combination has been 
developed for use with solid state particle detectors. The direct 
coupled amplifiers employ interdigitated n-channel JFET’s, diodes, 
and diffused resistors. The circuits developed demonstrate the feasi- 
bility of matching the performance of existing discrete component 
designs. The fabrication procedures for the monolithic amplifier 
fabrication are presented and the results of measurements on a 
limited number of sample amplifiers are given. 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 16104, 16139, 16140, 17075, 
17076, 17166, 17497 


16990 (CONF-781028—1) Compton scatter in germanium and its 
effect on imaging with gamma-ray position-sensitive detectors. Sher- 
man, I.S.; Strauss, M.G.; Brenner, R. (Argonne National Lab., IL 
(USA)). 19 Oct 1978. Contract W-31-109-ENG-38. 12p. Dep. NTIS, 
PC A02/MF AO1. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (19 Oct 1978). 

The spatial spread due to Compton scatter in Ge was meas- 
ured to study the reduction in image contrast and signal-to-noise 
ratio (S/N) resulting from erroneous readout in Ge position-sensitive 
detectors. The step response revealing this spread was obtained by 
scanning with a 122 keV y-ray beam across a boundary of two 
sectors of a slotted coaxial Ge(Li) detector that is 40 mm diameter 
by 22 mm long. The derived line-spread function at 140 keV (/sup 
99m/Tc) exhibits much shorter but thicker tails than those due to 
scatter in tissue as observed with a Nal detector through 5.5 cm of 
scattering material. Convolutions of rectangular profiles of voids 
with the Ge(Li) line-spread function show marked deterioration in 
contrast for voids less than 10 mm across, which in turn results in 
even greater deterioration of the S/N. As a result, the contrast for 
voids in Ge images is only 20 to 30 percent higher than that in Nal 
and the S/N is only comparable for equal detector areas. The 
degradation in image contrast due to scatter in Ge detectors can be 
greatly reduced by either using thin detectors (approximately 5 mm), 
where scatter virtually does not exist, or by using thicker detectors 
and rejecting scatter electronically. To reduce the effects of scatter 
on the S/N as well as on contrast, the erroneous position readouts 
must actually be corrected. A more realizable approach to achieving 
the ultimate potential of Ge detectors may be a scanning array of 
discrete detectors (not position sensitive) in which readout is not 
affected by scatter. 


16991 (EUR—5667(Pt.1), pp 757-762) Utilization of the reaction 
®3Nb(n,n’)sup(93m)Nb for fast neutron fluence measurement. Hege- 
dues, F. (Eidgenoessisches Inst. fuer Reaktorforschung, Wuerenlin- 
gen (Switzerland)). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


The activation cross section curve of **Nb(n,n’)sup(93m)Nb 
is approximately step shaped with a low threshold energy (E<1 
MeV) and the product activity, sup(93m)Nb, has a long half life (t1/ 
2=11,4 y). Due to these properties, the niobium is an excellent fast 
neutron fluence detector. 


16992 (EUR—5667(Pt.2), pp 208-214) Neutron dosimetry with 
plastic solid-state detectors. Aframian, A.; Durrani, S.A. (Birming- 
ham Univ. (UK)). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
975). 


This paper describes the use of plastic Solid State Track 
Detectors (SSTDs) to monitor both slow and fast neutrons as tools 
for personnel, environmental and reactor dosimetry. Thermal neu- 
trons can be detected using ‘converter screens’ of fissile foils (e.g. 
?85U) and layers of salts containing elements of ®Li and '°B, provid- 
ing (n,a) reactions. Sensitivity of the order of (5x10~5 tracks/n.barn) 
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can be achieved. The exposed plastics (e.g. cellulose nitrate (or 
acetate) are then etched in standard solutions (e.g. 25% NaOH at 
60°C for 20 min) and the resulting tracks counted using an optical 
microscope or automatically by ‘Quantimet’. For detecting fast neu- 
trons, the converter screens are not necessary because the interac- 
tions of these neutrons with the constituents of the cellulose com- 
pound (C, O and N), produce recoil tracks, which, when calibrated 
provide an accurate measure of neutron fluence. Sensitivities of the 
order of (8x10~° tracks/neutron.barn) have been obtained for fast 
neutrons, incident on cellulose acetate (CA-8015). 


16993 (EUR—5667(Pt.2), pp 235-247) Present status of our in- 
vestigations for the development of high-temperature resistant activa- 
tion detectors. Greiss, H.B. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Zentralabteilung Allgemeine Technologie); Naou- 
midis, A. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Reaktorwerkstoffe und Heisse Zellen). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


Investigations have been carried out on the development of 
activation probes for fluence measurements in high-temperature re- 
actor experiments, i.e. probes where the losses of the activated 
nuclide remain under 1% even at temperatures above 1200°C and 
exposure periods of 200 days. It was found that probe systems are 
promising which consist of a high-temperature resistant alloy of the 
activation probe material with a metal at high solubility, clad in a 
capsule of a material of very low solubility. Out-of-pile experiments 
with probes of this type consisting of an (V-1%Co)-alloy welded at 
1430°C and after a heat treatment period of 104 days. In addition, 
some exploratory heat treatment experiments showed that SiC- 
coated (Al,Os + CoO) particles may | be suitable as high-temperature 
resistant activation probes up to 1500°C. 


16994 (EUR—5667(Pt.2), pp 215-223) Determination of fast 
neutron fluxes by reaction rate measurement with Rh-foils and by 
fission in thorium. Khamis, M.; Kirch, N.; Krings, F.J. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reaktor- 
entwicklung). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
+e and standardization; Petten, Netherlands (22 Sep 
1975). 


Measurements were effected to predict the radiation damage 
in an ‘OTTO’-core (OTTO=Ounce Through, Then Out) simulation 
in the critical facility KAHTER. The method adopted was the 
reaction rate measurement in Rh-foils which covers the energy- 
region from 0.01 MeV upwards; the neutron density was determined 
for neutrons above 1.2 MeV by fission rate measurements in Th-foils 
in connection with fission track recorders. The radial and axial 
fission rates measured in various channels are given. 


16995 (EUR—5667(Pt.2), pp 225-234) Neutron integration at 
high temperature (1250°C and beyonds). Leger, P. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Serv- 
ices des Piles). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


An activation detector working accurately up to 1250°C is 
presented. A description of the coating fabrication with pure silice 
glass, under high vacuum, of the standard pure metal detector (iron, 
nickel, cobalt, copper, etc.) is exposed. The observations carried out 
and the limits of employment established are shown. Subject to 
surrounding like graphite, helium or vacuum, fast neutron fluences 
around 5.107! n.cm~* and temperatures around 1250°C are reached 
without difficulty. This detector is in every day use in Osiris reactor. 
Moreover, a statement of the first experiments to reach higher 
temperatures (1400°C and above) is drawn up. 


16996 (EUR—5667(Pt.2), pp 297-321) Neutron selfshielding of 
activation detectors used in spectrum unfolding. Zijp, W.L.; Nolthen- 
ius, H.J. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


Neutron selfshielding corrections for activation detectors 
have been studied with a computer program SELFS, which is used 
in combination with SAND-II, the computer program for determin- 
ing neutron spectra using a set of irradiated foil detectors. The 
method does not apply integral correction factors to the measured 
activities, but applies energy dependent correction factors to the 
group cross section values. This calculation method has the advan- 
tage that correction can be calculated only once for a given foil 
thickness and can be applied to each neutron spectrum with known 
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shape. The applied formula to calculate the selfshielding is valid 
limited conditions, but in practice the elementary formula 
vides data which are accurate enough. The results of calculations 
ome been compared with literature data (e.g. for a 1/E neutron 
trum, and for the neutron spectra of the 22 facility in Mol and 
FRMF in Los Alamos). The cross section data required were taken 
from the SAND-II, ENDF/B and the BNL-325 data sources. The 
program SELFS is written in FORTRAN and was used on a CDC- 
computer. 


16997 (EUR—5667(Pt.2), pp 434-467) Data treatment system for 
Ge(Li) gamma ray spectrometry. Zijp, W.L.; Nolthenius, H.J.; de 
Groot, C.M. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
_ and standardization; Petten, Netherlands (22 Sep 
1 ' 


This report describes in paw terms the procedures at RCN 
for treatment and analysis of the information obtained with Ge(Li) 

ma ray spectrometers. The digital data which result from count- 
ings of radioactive sources with Ge(Li) gamma spectrometers are 
written on a magnetic tape. At regular times the data on the 
magnetic tape are treated with the Fortran program MBS on a 
CDC-6600 computer. The program MBS performs the storage of the 
spectrum data on disc files and executes instructions which can also 
be given on the magnetic tape. The main route of the program 
comprises: peak search; peak area determination; simple identifica- 
tion; activity determination. Furthermore the program offers the 
possibility for executing of: multipeak analysis; elaborate identifica- 
tion; a number of small utility programs. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 16096, 16194, 16195 


16998 (EUR—5667(Pt.1), pp 623-632) Reactor dosimetry using 
TLD and Rh-activation techniques. Gomaa, M.A.; Sayed, A.M.; Eid, 
A.M.; El-Kolaly, A.M. (Atomic Energy Establishment, Cairo 
(Egypt)). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


Radiation measurements around a vertical channel of the EY- 
RR-1 reactor are carried out using TLD materials and the Rh- 
activation technique is also examined. For y-ray measurements Li’F, 
Inshas sand and plate glass are used. For thermal neutrons LieB,O, 
tablets is used. Experimental results indicated that Li?F, Inshas sand 
and plate glass are useful for y-ray measurements and Li2B,O; for 
thermal neutron measurements. Radiation effect and nuclear heating 
are also studied. 


16999 (EUR—5667(Pt.1), pp 747-756) Application of the 
*3Nb(n,n’)sup(93m)Nb reaction to the of testing materials 
irradiations. Lloret, R. (CEA Centre d'Etudes Nucleaires de Greno- 
ble, 38 (France)). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
_ and standardization; Petten, Netherlands (22 Sep 


Activation detectors technique is very widely used in dosi- 
metry of testing materials irradiations. In this scope, one of them, the 
®3Nb(n,n’)sup(93m)Nb reaction is the most suitable. In this paper, the 
motives of this choice are summarized: high melting point and good 
compatibility of the metal with usual environments, long half-life and 
mainly low threshold cross-section, which is comparable with radi- 
ation damage cross-sections. In order to use it in a common and 
practical way, the selected solutions are: the material is rolled 
metallic high purity niobium, wich can be irradiated bare or under 
various jackets; the X ray Ksub(a) Nb activity is measured with a Si- 
Li detector by the analyse of the complex X rays spectrum. Correc- 
tions are weak. 


17000 (EUR—5667(Pt.1), pp 536-549) Special methods used in 
neutron dosimetry. Mas, P. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Service des Piles). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
= and standardization; Petten, Netherlands (22 Sep 


The methods used in radiation reactor dosimetry which do 
not depend on fission reaction nor foil activation are reviewed. 
These other techniques are especially the following: the different 
types of self-powered detectors, with fast or slow response, their 
characteristics of noise and temperature effect, their practical uses; 
the damage detectors, considering the variations of their physical 
properties (resistivity, density, ...), and their use for characterizing 
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the neutron spectra; the little loops circulating fluids as, air, nitrogen, 
helium, water. 


17001 (EUR—5667(Pt.1), pp 550-559) Self-powered neutron de- 
tectors. Passe, Y. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Services des Piles); Petitcolas, H. (CEA 
Centre d'Etudes Nucleaires de Grenoble, 38 (France). Service des 
Piles); Verdant, R. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Services d'Electronique). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 


developments and standardization; Petten, Netherlands (22 Sep 
975). 


The S.P.N.D. enables measurement of continuously high 
fluxes of thermal neutrons. They are particularly suitable for power 
reactor cores because of their robustness. Description of two kinds 
of S.P.N.D. characterized by the electrical current production is 
given here: the first SPND which present a W, Ag or Rh emitter are 
sensible enough but present a few minute delay time; the second 
SPND which are depending on the gamma activation have a short 
delay time. The emitter is made of Co or Pt. In any case, the signal is 
linear with reaction rates. Finally, the applications are briefly repeat- 
ed here: irradiation facility monitor in research reactors and flux map 
and space instability control in power reactors. 


17002 (EUR—5667(Pt.1), pp 599-610) Application of thermolu- 
minescence dosimeters for nuclear heating measurements of gamma 
rays and neutrons. Tanaka, S.I.; Furuta, Y. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establishment); Ta- 
keuchi, Kiyoshi (Ship Research Inst., Tokai, Ibaraki (Japan). Tokai 
Branch). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
a and standardization; Petten, Netherlands (22 Sep 
1975). 


A method is proposed to estimate the gamma-ray absorbed 
dose in materials without any gamma-ray spectrum information by 
using plural kinds of thermoluminescence dosimeters. The accuracy 
of this method was examined by experiments using an iron sphere 
and the results agreed within a few per cent with calculated ab- 
sorbed dose of gamma rays. Furthermore, an approach is also 
suggested to the estimation of neutron absorbed dose in some materi- 
als by thermoluminescence dosimeters. 


17003 (EUR—5667(Pt.1), pp 322-350) Unfolding codes for neu- 
tron spectra evaluation possibilities and limitations. Dierckx, R. 
(Commission of the European Communities, Ispra (Italy). Joint 
Research Centre); Sangiust, V. (Politecnico di Milano (Italy)). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


Two earlier intercomparisons, one of R. DIERCKX, and one 
of the IAEA, interpreted by A. FISCHER, had both some defects: 
R. DIERCKX started from calculated activities; in the IAEA inter- 
comparison, each participant used his own cross-section file. This 
new intercomparison, sponsored by the EWGRD, uses measured 
activities, and each participant uses the same cross-sections file. 
Mainly codes based on the three basic unfolding procedures SAND 
II, SPECTRA and CRYSTAL-BALL, are intercompared. The pos- 
sibilities and limitations of the unfolding procedures are discussed, as 
resulting from earlier experience and from this intercomparison. 


17004 (EUR—5667(Pt.1), pp 300-309) Statistical interpretation 
of the distance between two curves. Application to measurement 
analysis carried out by good resolution and low efficiency spectrom- 
eters. Dorlet, J. (CEA Centre d'Etudes de Bruyeres-le-Chatel, 92 - 
Montrouge (France)). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
ces and standardization; Petten, Netherlands (22 Sep 
1975). 


The functional sense of the angular distance between two 
curves is given. A simple process is described for evaluating the 
number N(ao) of point measurements necessary to state a< =ao, a 
being the angular distance between the studied function and its 
representation obtained by means of N measurements. In the case of 
neutron spectra, a direct evaluation of doses is possible by a detector. 
It is shown that 1000 point measurements can be sufficient for a 
precise dosimetry but that spectra cannot be obtained from such 
results without other hypotheses. This method is applied to nuclear 
emulsions and activation forecastings obtained from Monte Carlo 
methods. 


17005 ‘(EUR—5667(Pt.1), pp 358-374) Experimental data proc- 
essing program RADAK. McCracken, A.K.; Grimstone, M.J. 
(UKAEA Reactor Group, Winfrith. Atomic Energy Establishment). 
1977. 
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From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
5). 


The raw data of an experiment may consist of the outputs of 
several different types of detector; frequently, attempts are made to 
unfold flux spectra separately from each spectrometer system and to 
seek a consensus from the individual solutions which are subject to 
inconsistencies. Methods of unfolding often take no account of 
errors in the response of the detectors employed and an adequate, 
and readily comprehensible, error analysis is seldom attempted. The 
unfolding program RADAK seeks Maximum Likelihood, single- 
valued solutions consistent with the output of every detector in 
every position in an experiment, or in a series of experiments. 
Detector response errors are considered including uncertainties in 
both absolute calibration and cross-section shape, and a refinement 
of response function is achieved together with a solution for the flux. 
By Monte Carlo sampling an approximation to the full correlation 
surface of the unfolded flux is achieved. Examples are shown of the 
operation of RADAK in analysing neutron and gamma-ray experi- 
ments. 


17006 (EUR—5667(Pt.1), pp 310-321) New method for the un- 
folding of pulse height distributions from continuous energy spectra. 
Najzer, M.; Pauko, M. (Ljubljana Univ. (Yugoslavia)). 1977. 
From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
75). 


The ITER-2 program, which was previously developed for 
the unscrambling of activation detector data, has been further devel- 
oped to make it capable of unfolding of pulse height distributions 
also. The unfolding problem was formulated in close analogy with 
activation detectors considering each bin in the pulse height distribu- 
tion. The program was checked against simulated experiment on 
three synthetic spectra and a measurement of Po-Be spectrum by 
single crystal scintillation spectrometer. Results obtained with Po-Be 
spectrum were compared with FERDOR solution. 


17007 (EUR—5667(Pt.1), pp 221-232) Review of unfolding meth- 
ods for neutron flux dosimetry. Stallmann, F.W. (Tennessee Univ., 
Knoxville (USA)); Kam, F.B.K. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


An ideal unfolding method should have the following attri- 
butes: consistency (the spectrum obtained from unfolding should be 
consistent with the measured activities within the limits of measuring 
errors); positivity (only positive solutions represent physically ac- 
ceptable spectra); smoothness (large oscillations in the solution are 
not necessarily inconsistent, but they convey the wrong impression 
that the resolution of the method is finer then would be possible 
from the input data); flexibility in accepting a priori information 
(such information is usually introduced in the form of a trial spec- 
trum). 


17008 (EUR—5667(Pt.1), pp 351-357) Bounds for integral re- 
sponses obtained from neutron activation measurements. Stallmann, 
F.W. (Tennessee Univ., Knoxville (USA)); Kam, F.B.K. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
_ and standardization; Petten, Netherlands (22 Sep 


In the activation method for the determination of neutron flux 
spectra, certain integral responses which are obtained from a set of 
detectors are measured. The following test integrals are investigated: 
the number of displacements where the test response is the damage 
cross sections, the integral spectrum, and ideal detectors. Not more 
than 10 and frequently fewer cross sections are used to obtain the 
bounds. This point is investigated in order to make recommendations 
for optimal detector sets. In all cases the investigated spectrum must 
have at least 90% of its total energy in the 1-20 MeV range. If this 
condition is satisfied, the upper bound was computed and came 
within 10-30% of the true value of the test integral. Lower bound 
are also computed and give approximation of similar accuracy. 


17009 (EUR—5667(Pt.1), pp 233-299) Review of activation 
methods for the determination of neutron flux density spectra. Zijp, 
W.L. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


A review is given of the possibilities for determining neutron 
flux density spectra from the counting results obtained with activa- 
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tion and fission foils. An introductory section deals with basic 
concepts and procedures. The most promising computer programs 
for determining neutron spectra from activation results, such as 
SAND-II, SPECTRA, RFSP, CRYSTAL BALL are reviewed 
with respect to the possibilities and experience obtained. Attention is 
given to the energy coverage and response characteristics of activa- 
tion reactions in use. In the discussion of the quality of the solution 
the concept of improvement ratio is defined, which describes the 
increase of information on the spectrum due to the unfolding proce- 
dure. Finally the availability of nuclear data is considered. 


17010 (EUR—5667(Pt.2), pp 167-173) Report on the workshop 
on unfolding procedures, Zijp, W.L. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


The conclusions and recommendations presented are based on 
a common view on the need for better dosimetry for reactor vessel 
surveillance programs on the status of unfolding procedures, on 
practical ways to improve the present situation, and on suggestions 
to the IAEA which organization had expressed an interest in orga- 
nizing a new intercomparison programs for unfolding codes. 


17011 (EUR—5667(Pt.2), pp 93-111) Differential neutron data 
for reactor dosimetry. Paulsen, A.; Magurno, B.A. 1977. 

From 1. ASTM-Euratom symposium on reactor dosi 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


The present ENDF/B file for dosimetry consists of 36 reac- 
tions on 26 nuclides and was issued with Version IV of the ENDF/B 
library. This file of evaluated differential cross sections and the 
establishment of some neutron standard spectra form a first step 
towards a standardization in reactor dosimetry work. Furtheron a 
few published compilations and evaluations of neutron-induced reac- 
tion cross sections for dosimetry purposes are compared with respect 
to coverage and data presentation. Any up-dating of all these files 
can now be well accomplished through the help of the four cooper- 
ating data centers and national and international working groups. 
Finally the presently known experimental activities for differential 
cross section measurements and some current developments are 
brief. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 


17012 (EUR—5667(Pt.2), pp 175-188) Critical requirements of 
the SSTR method. Gold, R. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
developments and standardization; Petten, Netherlands (22 Sep 
1975). 


In view of the discrepancies reported in absolute fission rate 
measurements with Solid State Track Recorders (SSTR) and fission 
chambers, the reliability of the SSTR method has been seriously 
questionned. In the present exposition a critical reappraisal of certain 
aspects of the SSTR method appears warranted at this time. The 
Automatic Track Scanner (ATS) system has been successfully cali- 
brated and used with polycarbonate resin type SSTR (i.e. makrofol) 
whereas considerable difficulty was encountered for mica SSTR. A 
systematic error discussion completed here shows that ATS pos- 
sesses the limiting Poisson statistical behavior previously established 
for manual fission track scanning. The etch rate dependence of ATS 
data for makrofol induces a relative error which does not significant- 
ly increase the absolute error of the SSTR method. The same 
conclusion is unfortunately not valid for mica SSTR. SSTR being 
integrating devices, background tracks are also recorded in an in- 
core SSTR exposure and increase the discrepancy between SSTR 
and fission chamber data. 


17013 (N—78-19193) User's guide to data obtained by the Aero- 
space Corporation energetic particle spectrometer on ATS-6, Paulikas, 
G.A.; Hilton, H.H. (Aerospace Corp., El Segundo, CA (USA). 
Space Sciences Lab.). 3 Oct 1977. Contract NAS5-23788. 120p. 
(NASA-CR—155950; ATR—78(7642)-1). NTIS PC A06/MF AOl. 

Descriptions of the energetic particle detector are offered 
with calibration data, as part of a user's guide to the data obtained by 
ATS 6. Information on instrumental and operational anomalies and a 
description of the procedures used to reduce the data are also 
presented, along with a description of the format of the data. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 16981 
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pall eS 2), pp 31-53) Indium loaded liquid scin- 
for detecting solar neutrinos. Pfeiffer, L.; Mills, A.P. Jr.; 
Chandos E.A. (Bell Labs., Murray Hill, NJ). 1978. 
From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


Some of the unique characteristics of a new kind of indium 
neutrino capture detector are described. The detector has a low 
energy threshold and a high cross section, is sensitive to v bursts in 
real time, and gives the energy spectrum of the incident solar 
neutrinos. 


17015 (BNL—50879(Vol.2), pp 55-78) Directional detector for 
*B solar neutrinos. Chen, H.H. (Univ. of California, Irvine). 1978. 


From Solar neutrino conference; Upton, NY, USA (5 Jan 
). 


The design of a sandwich-type directional detector for *B 
solar neutrinos is described. The directional capability is obtained by 
the use of the neutrino—electron elastic scattering reaction. The 
sandwich arrangement uses thin scintillation planes alternated with 
plastic flash chambers. Some of the capabilites of this detector 
system are discussed. 


17016 (BNL—50879(Vol.2), pp 79-91) Neutrino eye, a direction- 
al Cerenkov detector. Lande, K. (Univ. of Pennsylvania, Philadel- 
phia). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


A directional Cherenkov in which the direction of the sec- 
ondary electron from neutrino—electron elastic scattering is meas- 
ured is described. The detector is a sphere filled with de-ionized 
water and with photomultipliers covering the inside surface. This 
type of detector would be useful for studying solar neutrinos and the 

lapsing star problem. 


17017 (BNL—50879(Vol.2), pp 93-108) Heavy water detector 
for *B neutrinos from the Sun. Fainberg, A.M. (Brookhaven National 
Lab., Upton, NY). 1978. 

‘ rom Solar neutrino conference; Upton, NY, USA (5 Jan 
1978) 


The use of heavy-water Cherenkov counter for the study of 
*B solar neutrinos is discussed. Some of the potential problems in 
this type of experiment are examined. 


17018 (EUR—5667(Pt.2), pp 197-207) Determination of the iso- 
flux curves of a 14MeV neutron beam. Debeauvais, M.; Remy, G.; 
Tripier, J. (Strasbourg-1 Univ., 67 (France). Centre de Recherches 
Nucleaires). 1977. (In French). 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
+a meee and standardization; Petten, Netherlands (22 Sep 


Applications of solid state track detectors to the study of a 14 
MeV neutron beam are presented. A detailed study is using the 
reaction Th (n,f) with makrofol as detector. The possibility of a 
quick determination of a 14 MeV neutron beam by means of a 
cellulose nitrate as detector and radiator for weak fluxes is also 
shown. For very high fluxes the neutron reaction of Bi 
(Bi?*-Bi?"°-Po?")is proposed, and the a of Po are detected with 
the aid of a cellulose nitrate. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 16053 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


17019 Logic-cell-coverage technique for transient ionizing radi- 
ation characterization of microcircuits. Krebs, M.G. (Northrop Re- 
search and Technology Center, Hawthorne, CA). JEEE Trans. Nucl. 
Sci.; NS-24: No. 6, 2347-2351(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

‘The LSI digital microcircuit transient radiation testing prob- 
lem is principally one of defining an adequate set of tests to deter- 
mine worst-case radiation response. This paper presents a logic-cell 
coverage (LCC) technique for evaluating microcircuit performance 
in a transient ionizing radiation environment. The LCC technique 
— that every logic cell of the circuit has been examined at 

t once in both the low and the high state during radiation testing. 
Test set size reductions of two to six orders of magnitude are 


ERA VOL. 4, NO. 7 


possible using LCC as opposed to full functional testing. The several 
steps involved in generating an LCC test set are explained using the 
Intel 3003 microcircuit as an example. 


17020 Extensions of models for transistor failure 

to neutron fluence. Michalowicz, J.V.; Ausman, G.A. Jr. (Harry 
Diamond Labs., Adelphi, MD). JEEE Trans. Nucl. Sci.; NS-24: No. 
6, 2365-2370(Dec 1977), 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

Models developed in the Hardening Options for Neutron 
effects (HONE) program for predicting transistor failure probability 
are extended to include probability distributions for the initial cur- 
rent gains and to allow non-zero origins for all random variables 
concerned. Further, these models are generalized to consider two- 
transistor combinations. Test cases are calculated to compare the 
failure probability curves generated by these models with previous 
results. 


17021 Correlation of radiation damage in solid state devices to 
neutron spectral characteristics. Meason, J.L.; Wright, H.L.; Pease, 
R.L.; Harvey J.T. (Univ. of Arkansas, Fayettevil e). IEEE Trans. 
Nucl. Sci.; NS-24: No. 6, 2545- 2548(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

Neutron spectral characteristics from the White Sands Missile 
Range Fast Burst Reactor (the FBR-II) has been studied with 
detail the past several years. Results from these investigations have 
been directed primarily toward the measurement of neutron spectra 
under free-field and selected perturbed environments along with 
their respective spectral parameters such as spectral index and aver- 
age neutron energy greater than 10 keV. The present investigation 
consists of the exposure of groups of 2N2222A transistors to the 
neutron environments previously studied and the correlation of the 
device wen data with the neutron spectral parameters. Three of 
the test configurations were essentially free-field neutron environ- 
ments. The neutron spectra and spectral parameters were identical 
for each of the three tests leading to the speculation that identical 
damages from the 2N2222A's should be observed. The measured 
damage from these devices corroborated such a prediction. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 14984, 15053, 15109, 16147, 
16716, 17618, 17632 


17022 (KFK—2479) Permanent magnet probe-type flowmeter for 
liquid metal. Mueller, S.; Thun, G. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). "Inst. fuer Reaktorb te; Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Projekt 
Spaltstoffflusskontrolle). Nov 1977. 21p. (In German). Dep. NTIS 
(US Sales Only), PC A04/MF AO1. 

In this paper details of the design and operation of an unique 
liquid metal flow meter probe are presented. Small permanent mag- 
nets are employed in the device. Flow rate measurements involve 
especially determination of the transit time for natural velocity 
fluctuations using a double-magnet configuration. Experiments have 
shown, that the used AINiCo 450-permanentmagnets performed 
successfully for long times (10,000 h) at elevated temperatures 
(600°C). Flow meters have been employed in different test loops. 
They will be installed also in the BR2- and KNK IlI-reactors. The 
performance of a miniatur probe (2 mm diam.) and application of the 
device for the determination of the void fraction in a Na-inert gas 
stream are also presented. 


17023 (PB—278973) Possible designs of medication monitors. 
Final report. Moulding, T.S. (National Jewish Hospital and Research 
Center, Denver, CO (USA)). Apr 1978. 88p. (MOULDING—78/ 
01). NTIS PC A0S/MF AO1. 

A medication monitor is a device which utilizes radioactive 
material and photographic film to determine when patients remove 
medication from a dispenser. The material presents multiple, largely 
mechanical, ideas for making this type of dispenser so it can be used 
for a wide range of medication regimens. The description includes 
using the idea of a digital clock and memory chips for the time 
recording system. It also includes details on (1) choice of radioactive 
source and method of sealing source, (2) methods of locking or 
sealing medication monitors, (3) detailed instructions for using exist- 
ing devices, (4) a simplified film development system, (5) a mechani- 
cal and electronic means for creating a dispenser to reduce the 
chance of suicidal overdosage, and (6) an electronic means to allow a 
patient to compensate for medication forgotten without taking an 
excessive dose of medication. 





17024 Optimization of data-acquistion rates in time-correlated 
single-photon fluorimetry. Haugen, G.R.; Wallin, B.W.; Lytle, F.E. 
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(General Chemistry Division, Lawrence Livermore Laboratory, 
University of California, Livermore, California 94550). Rev. Sci. 
Instrum.; 50: No. 1, 64-72(Jan 1979). 

Four different operating configurations of a time-to-amplitude 
converter were examined for performance in the time-correlated 
single-photon fluorimetric experiment. Parameters considered were 
the intensity/count linearity, maximum data rate, and decay distor- 
tion. The inverted configuration with an interactive source was 
optimum. This arrangement combined total linearity with a 37-kHz 
conversion rate and did not distort the fluorescence decay. In 
addition, the pulse-height analyzer could severely limit the overall 
system data rate and could destroy the TAC intensity/count linear- 
ity. 


17025 Velocity sensing interferometer (VISAR) modification. 
Hemsing, W.F. (Los Alamos Scientific Laboratory, P. O. Box 1663, 
Los Alamos, New Mexico 87545). Rev. Sci. Instrum.; 50: No. 1, 73- 
78(Jan 1979). 

The VISAR (velocity interferometer system for any reflec- 
tor) has become a common tool used in experiments where high 
surface velocities must be measured. A modification that uses previ- 
ously wasted interferometer light to more than double output signals 
and to cancel noise is described. Laser power is used more efficient- 
ly, VISAR performance in the presence of intense target self-light is 
improved, and only two data signals are required instead of the usual 
three or four. Effects of changing light intensity and fringe visibility 
are eliminated using a novel detection system with a simplified 
solution for velocity. 


17026 Energy deposition measurement by thin-film resistors. 
Roche, M.; Bligny, R.; Chevallier, J.; Morin, J.; Musart, R. (Com- 
missariat a l’Energie Atomique, Is-sur-Tille, France). JEEE Trans. 
Nucl. Sci.; NS-24: No. 6, 2487-2489(Dec 1977). 

From Annual conference on nuclear and space radiation 
effects; Williamsburg, VA (12 Jul 1977). 

A method is presented for measuring energy deposition by 
resistivity variation. This method has been applied to the measure- 
ment of an intense x-ray burst and to the diagnosis of a pulsed fast 
reactor. 


17027 Fast algorithm for noise smoothing based on a subjective 
criterion. Trussell, H.J. (Univ. of California, Los Alamos, NM). 
IEEE Trans. Syst. Sci. Cybern.; SMC-7: No. 9, 677-678(Sep 1977). 
A simple and fast algorithm is presented to remove selectively 
random noise from an image while retaining visual resolution. 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 15863 


17028 Focussing systems of inductance logging in anisotropic 
media. Tabarovskii, L.A.; Kaganskii, A.M.; Epov, M.I. Geol. Geofiz.; 
No. 9, 105-113(Sep 1977). (In Russian). 

An arbitrary method of calculating the magnetic field of 
horizontal magnetic dipole for two-layer cylindrically laminar aniso- 
tropic medium is discussed with the boundaries of its application. 
Methods of constructing the four-coil focussing probes are suggested 
as based on the obtained formulas. The possibilities of the four- 
focussing probes are displayed as appropriate for determining the 
parameters of the bed-coefficient of anisotropy and longitudinal 
resistivity. The range of variation of geoelectric parameters is given 
for application of four-coil probes. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 17214 


17029 (LA—7454) Interaction of explosive-driven air shocks 
with water and plexiglas. Slaughter, M.D.; Olinger, B.W.; Kershner, 
J.D.; Mader, C.L.; Bowman, A.L. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1978. Contract W-7405-ENG-36. 24p. Dep. NTIS, PC 
A02/MF AOl1. 

The interaction of explosive-driven air shocks with water and 
Plexiglas has been investigated numerically. A 453.6-g cylinder of 
Pentolite was detonated 15.24 cm above a water surface and the 
subsequent pressure vs time profiles were calculated out to a test- 
scale depth of 0.6 m and test-scale range of 0.3 m using the two- 
dimensional Eulerian (2DE) hydrodynamic code. Mesh sizes of 0.5 
and 0.25 cm were used. Calculated results agreed well with experi- 
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ment--and improved as the mesh size was decreased. The air shock 
and Plexiglas problem was considered in both slab and spherical 
geometry. PBX 9404 was detonated at various distances from the 
Plexiglas and the pressure induced in the Plexiglas was calculated 
numerically as a function of time and distance using the SIN one- 
dimensional reactive-flow hydrodynamic Lagrangian code, as well 
as the 2DE code. Calculation and experiment agreed well. 


17030 (LA—7522-MS) Fiber-reinforced plastic-bonded explo- 
sives. Torres, A.P.; Vigil, A.S. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1978. Contract W-7405-ENG-36. 43p. Dep. NTIS, PC 
A03/MF AOl. 

Fiber reinforcement in plastic-bonded explosives was studied 
to determine the ability of fiber reinforcement to reduce munition 
main charge cracking under a severe thermal cycle. Two fiber- 
reinforced plastic-bonded explosives, X-0308 (95 wt% RDX, 4.5 
wt% Estane, 0.5 wt% polyethylene fibers) and X-0312 (95 wt% 
RDX, 3.5 wt% Estane, 1.5 wt% polyethylene fibers), were evaluat- 
ed and compared against their nonfiber-reinforced homolog, X-0280 
(95 wt% RDX, 5 wt% Estane). Experimentation on X-0280, X-0380, 
and X-0312 under various cycle combinations of 74, -54, and 25°C 
was performed. Pieces molded from X-0308 and X-0312 gave similar 
results: they formed closed, hairline, radial cracks. In contrast, pieces 
of X-0280 developed large, open cracks and broke in half under light 
hand pressure. Sensitivity and thermal stability of X-0308 and X- 
0312 were similar to X-0280. Because of their identical high-explo- 
sive composition, energy and detonation pressures of X-0308 and X- 
0312 were expected to be similar to their homolog. Detonation tests 
on X-0312, the molding powder with the highest fiber content, 
showed it to be similar to X-0280. Procedures for the p: ion of 
the fiber-reinforced molding powders were similar to X-0280, but 
require an additive, Silane A-186, for full incorporation of the fibers. 
A thermal stress analysis was done to provide insight to the experi- 
mental results. TSAAS, a two-dimensional, finite element thermal- 
and stress-analysis code, was used. Predictions corresponded closely 
with experimental results. The study demonstrated that fiber incor- 
poration above 0.5 wt% did not improve resistance to cracking. 


17031 (LA-UR—78-2720) Storage stability of Kraton-bonded 
HMxX-based explosives. Loughran, E.D.; Flaugh, H.L. (Los Alamos 
Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 20p. 
(CONF-781067—2). Dep. NTIS, PC A02/MF AOI1. 

From 6. DOE compatibility meeting; Golden, CO, USA (17 
Oct 1978). 

Pressed pieces of X-0287 [97/1.8/1.2 (wt %)-HMX/Kraton 
G-6500/B?-wax 170] and X-0298 [(97.5/1.12/1.38 (wt %)-HMX/ 
Kraton G-6500/Cenco Hyvac oil)] were stored for various time 
intervals at oven temperatures ranging from 40 to 90°C. Amounts of 
evolved-gas, polymer molecular-weight changes, and tensile p 
ty differences were used to assess the stability of the explosives 
stored under the test conditions. After 1 yr in open containers at 
60°C, the molecular weight of the Kraton polymer in X-0287 
decreased by 15 to 30% and the tensile strength dropped corre- 
spondingly. However, no significant change in these properties was 
observed for X-0298 pieces stored at the same temperature for 1 yr 
in sealed containers. Gas evolution from small cylinders of X-0298 
stored at 90°C in sealed glass ampoules for 68 weeks amounted to 
only 2 cm*/g, and was due mainly to HMX decomposition. Again, 
no significant changes in polymer molecular weight was observed. 
The results of this study are compared with those obtained in similar 
studies on other energetic, plastic-bonded explosives. It is concluded 
that X-0298 is exceptionally stable when stored under the conditions 
of this test. 


17032 (SAND—77-2133) Summary report on desensitizing CP 
explosive to electrostatic discharge via additives. Fronabarger, J.W.; 
Heckes, A.A. (Unidynamics/Phoenix, Inc., AZ (U: Sandia 
Labs., Albuquerque, NM (USA)). Oct 1978. Contract EY-76-C-04- 
0789. 37p. Dep. NTIS, PC A03/MF AOI. 

The purpose of this study was to experimentally investigate 
the possibility of desensitizing pressed CP (2-(5- 
cyanotetrazolato)pentaamminecobalt (III) perchlorate) explosive to 
electrostatic discharge through the incorporation of small percent- 
ages of additives. It was subsequently shown that graphite, calcium 
stearate and aluminum flake in the amounts of 3 to 5 weight percent 
were effective in reducing the electrostatic spark sensitivity of CP 
explosive by one or more orders of magnitude at a given 
concentration. The desensitization was accomplished with little 
change in the explosive output. An unexpected benefit was an 
improvement in the no-fire current from 0.75 amp to 0.986 for CP 
with 5 weight percent aluminum flake. Detrimental effects discov- 
ered include sensitization of mixtures containing small percentages of 
electrical conductors, ignition of CP/aluminum mixtures upon multi- 
ple pulsing and possible electrical conductivity and compatibility 
problems. The advantages appear to outweigh the disadvantages 
sufficiently that the use of additives (not necessarily the ones used in 
this study) appears warranted. 
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17033 (UCID—17940) Shock-sensitive testing of analogous 
series of thin films of explosive liquids. Scribner, K.J.; Frahm, A.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 3 
Oct 1978. Contract W-7405-ENG-48. 14p. Dep. NTIS, PC A02/MF 
A0l. 

A small-scale test was developed to evaluate the relative 
sensitivity of thin films of high-explosive liquids to a range of shock 
inputs. This test demonstrated that bis(1-fluoro-1,1-dinitroethyl) 
formal (FEFO) is much more sensitive than the corresponding 
difluoro formal (DFF). SRI International is attempting to determine 
the desensitizing effect, if any, of fluorine in various locations in 
liquid high-explosive molecules. They contracted with LLL to assist 
in the evaluation by using their low-velocity detonation test on three 
homologous series of liquids. The first of the three series of liquids 
(the difluoroamino compounds) was too sensitive to be characterized 
by our test, but the drophammer indicated that adding fluorine 
decreased the sensitivity. The second series (the ethylnitrates) was so 
insensitive that the liquids could not be stimulated to reaction. The 
third series included 1,1-dinitroethane (DNE), 1-fluoro-1,1-dini- 
troethane (FDNE), and 1,2-difluoro-1,1-dinitroethane (FDNEF). 
From our test results, FONE and FDNEF appear quite similar in 
sensitivity to each other, less sensitive than DNE, and more sensitive 
than DFF. DNE is similar in sensitivity to FEFO. 


NUCLEAR 


17034 (AD-A—051288) Photogrammetry of the particle trajec- 
tories on Dipole West Shots 8, 9, 10, and 11. Volume i. Shot 10. Final 
report 15 April 1976-15 May 1977. Dewey, J.M.; McMillin, D.J.; 
Trill, D. (Victoria Univ., British Columbia (Canada)). Jun 1977. 
Contract DNA001-76-C-0250. 205p. NTIS PC A10/MF AOl1. 

This report describes the photogrammetry and analysis of the 
particle trajectories in blast waves produced by the simultaneous 
detonation of pairs of spherical 1080 Ib Pentolite charges. Four 
experiments were carried out. In two of the experiments one of the 
charges was positioned at a height of 25 feet above the ground and 
the second charge 50 feet above the first. In the other two experi- 
ments the corresponding distances were 15 feet and 30 feet. For each 
charge configuration, one experiment was carried out over smooth 
ground and the other over rough ground. In each of the four 
experiments conducted, photogrammetrical measurements were 
made of the trajectories of air particle tracers (smoke puffs), which 
had been placed in a vertical grid at heights ranging from 3 feet to 58 
feet above the ground and at radial distances ranging from 25 feet to 
140 feet from the vertical axis through the charges. From the 
measured particle trajectories, calculations were made of the particle 
velocities, densities, hydrostatic overpressures, and dynamic pres- 
sures throughput the blast wave, at times ranging from 3 ms to 100 
ms after detonation of the charges. Also determined from the photo- 
grammetrical measurements were the shock front times-of-arrival. 


WEAPONRY 
REFER ALSO TO CITATION(S) 17211 


17035 (AD-A—052749) An experimental technique to evaluate 
the blow-off effects of nuclear weapons. Technical report. Schaeffel, 
J.A.; Mullinix, B.R.; Ranson, W.F. (Army Missile Research and 
Development Command, Redstone Arsenal, AL (USA). Ground 
Equip/Missile Structures Directorate). 16 Sep 1977. 62p. (DRDMI- 
TL—77-10). NTIS PC A04/MF AOl1. 

An experimental technique to simulate and evaluate the ef- 
fects of high concentrations of x-rays resulting from a nuclear 
detonation on missile structures is presented. Data from 34 tests are 
included to demonstrate the technique. The effects of variations in 
the foil thickness, capacitor voltage, and plate thickness on the total 
impulse and maximum strain in the structure were determined. The 
experimental technique utilizes a high energy capacitor discharge 
unit to explode an aluminum foil on the surface of the structure. The 
structural response is evaluated by optical methods using the grid 
slope deflection method. The fringe patterns were recorded using a 
high-speed framing camera. The data were digitized using an optical 
a with an x-y table. The analysis was performed on a 
CDC 6600 computer. 


17036 (AD-A—052999) Dynamic response of missile structures 
to impulsive loads caused by nuclear effects blowoff. Final report. 
Cost, T.L. (Richard (B.H.) Associates, Richland, WA (USA)). Jun 
1976. Contract DAAHO1-76-C-0293. 45p. NTIS PC A03/MF AOI. 

Two dynamic structural analysis computer codes have been 
developed for the analysis of missile type structures subjected to 
impulsive loads produced by nuclear effects blowoff. One code, 
IMPLATE, is applicable to flat plate structures prestressed by 
inplane mechanical and thermal loads and the other code, IMP- 
SHELL, can be applied to thin cylindrical shell type structures 
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preloaded by internal pressure. The impulsive loads are calculated 
with the aid of a photoelectric energy deposition code, KNISH, and 
a blowoff model. A theory for correlating the nuclear effects 
blowoff impulse with impulse produced by a laboratory simulation 
‘exploding fail’ technique is presented. 


17037 (CONF-7605183—1) Nuclear proliferation and conven- 
tional arms transfers: the missing link. Discussion paper No. 76. Burt, 
R. (California Seminar on Arms Control and Foreign Policy, Santa 
Monica (USA)). Sep 1977. 39p. California Seminar on Arms Control 
and Foreign Policy, Santa Monica, CA $2.25. 

From Seminar on arms control and foreign policy; Windsor 
Great Park, UK (May 1976). 

The relationship between nuclear proliferation and conven- 
tional arms transfers is examined in an effort to determine whether 
conventional weapons, especially a new generation of systems, can 
be usefully incorporated into a strategy for curbing the spread of 
nuclear arms. Thus, at the outset, it is assumed that the proliferation 
of nuclear weapons poses a graver threat to international order than 
the proliferation of conventional arms, and that even if this is not the 
case, nuclear nonproliferation will remain a much more feasible 
objective in the years ahead than halting the diffusion of convention- 
al military technology. In focusing on the interaction of these two 
processes, the arguments presented must necessarily dwell on mili- 
tary and security aspects of nuclear proliferation at the expense of 
political and symbolic aspects of the problem. This is not to suggest 
that psychological and symbolic factors are unimportant in under- 
standing nuclear proliferation, only that the security dimension is too 
often neglected in theoretical discussions of the subject. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


17038 Proceedings of the environmental engineering and science 
conference, 6th annual, 1977. Louisville, KY; University of Louisville 
(1977). 313p. 

From 6. annual environmental engineering science confer- 
ence, Louisville, KY, USA, Feb. 28, 1977; 

The Proceedings contains 19 papers presented at the Confer- 
ence; 13 of the papers are indexed separately. Conference sessions 
under which the papers were given include energy conservation 
effects on the environment, environmental law and management, 
water quality, air, and solid wastes. Among the subjects covered are 
pollution control costs and energy use for new process techniques, 
new concepts in hazardous waste management, water requirements 
and thermal efficiencies for various coal conversion processes, elec- 
trostatic precipitator modeling, physical and chemical characteristics 
of stabilized sulfur dioxide scrubber sludges, and others. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 16847 


17039 Wind shears and inversions in the planetary boundary 
layer. Weber, F. (DFVLR, Oberpfaffenhofen, Ger). Z. Flugwiss. 
Weltraumforsch.; 2: No. 3, 174-180(May-Jun 1978). (In German). 

The Institue for Physics of the Atmosphere of the Deutsche 
Forschungs-und Versuchsantalt fur Luft-und Raumfahrt (DFVLR) 
at Oberpfaffenhofen has investigated wind shears, squalls as well as 
inversions at extreme meteorological conditions. First of all data on 
low-level jets and the inherent wind shears obtained from radiosonde 
measurements are given. Then results of experiments on wind shears 
at various altitude intervals up to 50 m are presented which were 
achieved at the meteorological measuring tower of the research 
reactor at Garching near Munich. Furthermore, the appearance of 
extreme squalls in front passages and in thunderstorms is referred to. 
The last part deals with research work concerning inversions at the 
Munich-Riem airport. As is well known, significant temperature 
inversions are frequently not only connected with considerable wind 
shears, but in their range of influence engine power and aerodynamic 
lift of the aircraft can be reduced, which is due to perceptible 
temperature rise. These results are based on material of eight years 
radiosonde measurements at Munich-Riem effected with one ascent 
each at 00.00 GMT and at 12.00 GMT. The frequency of strong 
inversions depending on day time, season, and general weather 
situation is discussed. 
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CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 15028, 15113, 15194, 15951, 
15956, 16350, 16352, 16365, 16557, 16943, 17163, 17186 


17040 (BNL—24999) Environmental control technology for 
carbon dioxide. Steinberg, M.; Albanese, A.S.; Dang, V.D. (Brook- 
haven National Lab., Upton, NY (USA)). Sep 1978. Contract EY-76- 
C-02-0016. 36p. (CONF-781110—10). Dep. NTIS, PC A03/MF 
AOl. 


From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 


1978) 

The possible adverse global environmental effects of COs 
buildup in the atmosphere due to emissions from increasing fossil 
fuel combustion operations, have prompted an investigation of a 
number of possible methods and systems for controlling CO2 emis- 
sions and buildup. A systematic overview is presented of a number 
of routes for removal, recovery, disposal, and reuse of CO, from 
various control points in the global system. The energy and mass 
balances for various routes are used as a criteria for evaluation. An 
assessment of the value of alternative energy sources as a means of 
COt? control is made. 


17041 (COO—2874-32) Problem of estimating the autocorrela- 
tion function of spatio-temporal variables. Technical report No. 6. 
Tjostheim, D. (Stanford Univ., CA (USA). Dept. of Statistics). Aug 
1977. Contract EY-76-S-02-2874. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Motivated by problems in statistical air pollution research, we 
propose an estimate for the autocorrelation function for spatio- 
temporal variables. The estimate is meaningful for non-integer lags 
and for irregularly positioned data points. The statistical properties 
of the estimate are studied in a special case. Possible applications to 
air pollution modelling are briefly discussed. 


17042 (IS-T—826) Quantifying the environmental impact of par- 
ticulate deposition from dry unpaved roadways. Becker, D.L. (Ames 
Lab., IA (USA)). Jan 1979. Contract W-7405-ENG-82. 149p. Dep. 
NTIS, PC A07/MF AOl. 

Thesis. 

Airborne dust is the air pollutant most frequently observed to 
exceed National Ambient Air Quality Standards in rural areas. This 
pollutant (also referred to as suspended particulates) may originate 
from point sources (e.g., large areas of bare soil or pollen-producing 
vegetation.) Most sources of atmospheric particulates, whether natu- 
ral or anthropogenic, are difficult to quantify by means of a source 
strength (i.e., mass of particulates emitted per unit time). A numeri- 
cal model was developed for calculating the source strength and 
quantifying the atmospheric transport and eposition of dust generat- 
ed on unpaved roadways. This model satisfies the second-order 
differential equation for the diffusion process and also the equation 
of mass conservation. Input to the model includes meterological 
variables, surface roughness characteristics, and the size distribution 
and suspended particulate concentration of dust as sampled down- 
wind of an unpaved roadway. By using predetermined tolerance 
levels of airborne concentrations or tolerance levels of deposition, 
maximum allowable vehicular traffic volume can be established. The 
model also may be used to estimate reduction in photosynthesis 
resulting from fugitive dust from point or line sources. The contri- 
bug ion to sedimentation in aquatic bodies, resulting from airborne 
particulates also may be assessed with this model. 


17043 (LCD—77-305) Department of defense air pollution con- 
trol: progress and delays. (General Accounting Office, Washington, 
DC (USA)). 18 Jul 1977. 37p. General Accounting Office, Washing- 
ton, DC 

Report to the Congress by the Comptroller General of the 
United States. 

Pollution from stationary sources (all sources except vehicles) 
at some Department of Defense installations will continue to pollute 
the Nation's air for several years. While some steps have been taken 
to control harmful air emissions, Defense needs to do much more to 
comply with emission control requirements. The Clean Air Amend- 
ments of 1970 require Federal facilities to comply with Federal, 
state, and local air pollution standards. On April 30, 1971, the 
Environmental Protection Agency published air quality standards 
for sulfur oxide, nitrogen oxide, carbon monoxide, particulate 
matter, hydrocarbons, and photochemical oxidants. Federal agencies 
had until July 1, 1975, in most areas of the country to comply with 
Federal standards. The Congress is considering extending the dead- 
line. California has filed suit to stop the Navy from violating air 
pollution standards. The dispute is whether the Clean Air Act, as 
amended, makes jet engines tested in test cells subject to stationary- 
source air pollution requirements. The Congress should amend the 
law to clarify the situation. Consent agreements between Federal 
agencies and the Environmental Protection Agency make the agen- 
cies comply with air pollution control standards by an established 
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date. States are encouraged to take part in the compliance process. 
The Congress is considering amending the Clean Air Act to clarify: 
whether and when Federal agencies are bound by Federal, State, 
interstate, and local procedural requirements; and who is authorized 
to enforce compliance with air quality standards. 


17044 (N—78-20660) Plume dispersion and SO, flux measur- 
ments at Drax Power Station, England. Varey, R.H.; Ellis, R.M.; 
Hamilton, P.M.; Moore, D.J.; Sutton, S. (Central Electricity Gener- 
ating Board, London (UK)). 1977. 15p. NTIS PC A02/MF AO1. 

A correlation spectrometer was used to measure SO: burdens 
at a 200 MW coal fired station at Drax, England. The experiments 
were part of a CEC exercise in which a total of five correlation 
spectrometers were used. From the measurements, plume dispersion 
parameters and SO, fluxes were calculated. In general there is good 
agreement between the calculated fluxes and the power station 
emissions. It is suggested that some anomalously high results could 
be due to multiple scattering of light in cloud layers. 


17045 (PB—278043) Health hazard evaluation determination 
report no, 75-171-448, Owens-Illinois Glass Plant, Hapeville, Georgia. 
Gamble, J.F.; Jones, W.G.; Roper, C.P. Jr. (National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA)). Dec 1977. 
47p. (NIOSH-TR—75-171-448). NTIS PC A03/MF AO1. 

A Health Hazard Evaluation investigation was conducted by 
NIOSH on March 14-18, 1977, in the Forming and Selecting Depart- 
ments of the Owens-Illinois Glass Container plant in Hapeville, 
Georgia. The survey was prompted by a request from an authorized 
representative of the approximately 500 affected employees contend- 
ing that a previous NIOSH evaluation completed in April 1974 has 
considered sulfur dioxide exposure, but not sodium sulfate and other 
sulfur dioxide decay products, and raising questions about the possi- 
bility of chronic lung damage resulting from airborne exposures of 
employees. Environmental sampling failed to detect unacceptable 
levels of sulfur dioxide, sulfate, tin compounds, chlorides and respi- 
rable particulates. Medical interviews and respiratory function tests 
did not demonstrate any increased risk of adverse symptoms or 
adverse health effects, due to exposure to airborne contaminants. No 
radiological abnormalities associated with occupational exposure 
were detected during the medical tests. 


17046 (PB—278058) Health hazard evaluation determination 
report 77-63-449, McDonnel Aircraft Company, St. Louis, Missouri. 
Hervin, R.L.; Stroman, R.; Belanger, P.; Huhe, R.; Collins, C. 
(National Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA)). Dec 1977. 29p. (NIOSH-TR—77-63-449). NTIS PC A03/ 
MF AOl. 

A Health Hazard Evaluation was conducted by NIOSH on 
July 11-14, 1977, at the McDonnell Aircraft Company in St. Louis, 
Missouri. The survey was prompted by a request from an authorized 
representative of the approximately 77 affected workers, to deter- 
mine whether any substance normally found in the place of employ- 
ment has potentially toxic effects in such concentrations as used or 
found. Medical evaluation and environmental sampling revealed that 
employees were not exposed to toxic concentrations of iron oxide, 
nickel, chromium, sulfuric acid, sodium hydroxide, hydrochloric 
acid, hydrofluoric acid, nitric acid, hydrogen sulfide, sulfur dioxide, 
nitrogen dioxide, nitric oxide, toluene, xylene, benzene, refined pe- 
troleum solvents, tetrachloroethylene, acetone, and styrene. Workers 
in the masking operations may occasionally be exposed to organic 
solvents, while workers in the etching operations may be exposed to 
acids and nitrogen oxides which may have produced medical symp- 
toms. No definite conclusion could be reached in regard to the 
occupational nature of the high mortality rate recorded in one 
department. 


17047 (PB—278536) Effects of weathering on impregnated char- 
coal performance. Research annual report 1 October 1976-30 Septem- 
ber 1977. Deitz, V.R. (Naval Research Lab., Washington, DC 
(USA)). Feb 1978. Contract AT(49-25)-9006. 68p. NTIS PC A04/ 
MF AOl. 


The use of activated and impregnated charcoals by the nucle- 
ar industry for periods of two to three years without regeneration is 
an adsorbent application with new and undefined maintenance prob- 
lems. These relate to the effect of atmospheric contaminants on the 
useful life of the charcoal. There is a need for the nuclear industry to 
know which air pollutants degrade the efficiency of charcoals and 
the long-range influence of these pollutants. Commercial activated 
charcoals have been exposed to known contaminants under con- 
trolled laboratory conditions and also to large volumes of outdoor 
air; each sample was then evaluated for methyl iodide penetration. 
The laboratory air mixtures studied were water vapor, water vapor 
and sulfur dioxide, water vapor and ozone, and water vapor and 
carbon monoxide. The charcoal in each of the four 0.5-inch layers 
making up the two-inch test bed was degraded by the contaminants, 
but the first layer was influenced most. For the same charcoal the 
cumulative effect during one, two, and three months of weathering 
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with outdoor air led to a progressive increase in methyl iodide 
17048 (PB—278802) Industrial hygiene survey. IMC, Agricultur- 
al Operation Division, Bartow, Florida. Stephenson, F.; Cassady, M. 
ational Inst. for Occupational Safety and Health, Cincinnati, OH 
SA). Div. of Surveillance, Hazard Evaluation and Field Studies). 
Oct 1977. llp. NTIS PC A02/MF AO1. 
An industrial hygiene survey was conducted at the Agricul- 
tural Operations Division, IMC, Bartow, Florida, on July 19-22, 
1976, as part of the industry-wide study of the phosphate fertilizer 
industry. The phosphate ore mining operations, the plant, and the 
medical, safety, and industrial hygiene programs are described. The 
beneficiation plant was surveyed to determine the 8-hour time 
weighted averages of cadmium, chromium, vanadium, fluoride, ar- 
senic, and silica. General area samples were taken for uranium and 
alpha-radiation. With the exception of uranium in the grinding area, 
other elements analyzed came within the OSHA standards. 


However, several results exceed the NIOSH recommended stand- 
ard. 


17049 (PB—278804) Industrial hygiene survey. IMC, Phosphate 
Chemical New Wales, Florida, Stephenson, F.; Cassady, M. 
(National Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA). Div. of Surveillance, Hazard Evaluation and Field Studies). 
Oct 1977. 13p. NTIS PC A02/MF AO1. 

An industrial hygiene survey was conducted by NIOSH at 
IMC Phosphate Chemical Complex, New Wales, Florida, on June 7- 
11, 1976, as part of a study of the phosphate industry. Phosphate 
fertilizer manufacturing, the plant, and the medical, safety, and 
industrial hygiene programs are described. During the study 8-hour 
time weighted averages were determined for exposure to arsenic, 
cadmium, chromium, vanadium, phosphoric acid, and sulfuric acid 
for workers involved in cleaning out phosphoric acid reactor vessels. 
General area samples were collected for fluorides, radon, and urani- 
um. Several samples were above the NIOSH recommended levels 
for arsenic and chromium. 


17050 (PB—279083) Environmental assessment of stationary 
source NO/sub x control technologies. Annual report no. 1, Jun 76- 
Jun 77. Waterland, L.R.; Mason, H.B.; Evans, R.M.; Salvesen, K.G.; 
Wolfe, K.J. (Acurex Corp., Mountain View, CA (USA). Aerotherm 
Div.). Mar 1978. Contract EPA-68-02-2160. 108p. (AEROTHERM- 
TR—77-58). NTIS PC A06/MF AO1. 

Results of the first year of an environmental assessment 
program for stationary NOx combustion modification technologies 
are summarized. The first-year effort concentrated on: (1) develop- 
ing the methodolgy for environmental assessment and process engi- 
neering studies; (2) compiling data on source process characteristics, 
emissions, and pollutant impacts; and (3) setting program priorities 
on sources, controls, pollutants, and impacts. The report reviews 
each area and summarizes plans for future efforts. It discusses 
program results and plans for stationary NOx source equipment 
characterization, environmental goals compilation, source analysis 
model development, NOx control technology characterization, proc- 
ess engineering methodology development, baseline multimedia 
emissions inventory compilation, and systems analysis model devel- 
opment and use. 


17051 (PB—279209) Characterization of organic particulate 
matter. Final report. Appel, B.R.; Hoffer, E.M.; Haik, M.; Wall, 
S.M.; Kothny, E.L. (California Dept. of Health, Berkeley (USA). 
Air and Industrial Hygiene Lab.). Jul 1977. Contract ARB-5-682. 
199p. NTIS PC ‘A09/MF AOl. 

A study was conducted to (1) confirm and refine a procedure 
for determining the concentrations of primary and secondary organ- 
ics and elemental carbon in atmospheric aerosols, (2) provide a 
detailed characterization of such carbonaceous materials based on 
sampling conducted at three widely-spaced locations within 
California's South Coast Air Basin, and (3) assess the impact of the 
study’s findings on control strategies for secondary organic aerosol 
formation. Employing a combination of selective solvent extraction 
and carbon analysis, a procedure was refined permitting analysis of 
two-hour particulate samples and, therefore, determination of diur- 
nal variations of aerosol constituents. Results by this technique were 
compared to those obtained by high resolution mass spectroscopy. 


17052 (PB—279319) Halocarbons: effects on stratospheric ozone. 
(National Research Council, Washington, DC (USA). Panel on 
Atmospheric Chemistry). Jan 1977. 566p. National Academy of 
Sciences, 2101 Constitution Ave., N.W., Washington, D.C. 20418, 
Paper copy. 

The report examines the extent to which man-made halocar- 
bons, particularly CFMs, might inadvertently modify the strato- 
sphere. The emphasis is on CFCI3 (F-11) and CF2CI2 (F-12), the 
most widely used CFMs. It provides a qualitative description of the 
stratosphere and the natural ozone cycle, of how they are perturbed 
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by pollutants, and how the magnitude of such perturbations are 


determined. 


17053 (PB—279395) Air pollution and roadway location, design 
and operation project overview. Final report July 1971—July 1977. 
Bemis, G.R.; Benson, P.E.; Ranzieri, A.J.; Pinkerman, K.O. (Califor- 
nia State Dept. of Transportation, Sacramento (USA). Transporta- 
tion Lab.). Sep 1977. Contract DOT-FH-11-7730. 140p. NTIS PC 
A07/MF AO1. 

This report gives an overview of an air quality study to 
establish an extensive data base for primary pollutants emitted from 
freeways of various configurations, at-grade, depressed and elevated 
in the Los Angeles Basin. The freeway locations selected for study 
were in areas carrying extremely high volumes of traffic. Meteoro- 
logical data were obtained for inclusion in the data base. A line 
source microscale model to predict the dispersion of pollutants, 
CALINE 2, was developed, validated, and improved under this 
project. Two mobile air quality research laboratories were con- 
structed and utilized for this project. Air pollutants sampled include 
carbon monoxide (CO), reactive and unreactive hydrocarbons 
(RHC, URHC), oxides of nitrogen (NOx), ozone (O3), sulphur 
dioxide (SO2), and hydrogen sulfide (H2S). Traffic volume data 
were obtained. Particulate sampling was conducted to obtain total 
particulates, lead, and various other elements. 


17054 (PB—279409) Houston Urban Plume Study: 1974, descrip- 
tion and data. Final report. Brock, J.R. (Texas Univ., Austin (USA). 

t. of Chemical Engineering). Apr 1978. 259p. NTIS PC A12/ 
MF AOl. 

The 1974 Houston Urban Plume Study (HUPS) was under- 
taken as a preliminary investigation of some of the unresolved 
features of Houston's air pollution problem. The HUPS was intend- 
ed specifically to gain limited information on the spatial and tempo- 
ral distribution of air pollutants--particularly, primary and secondary 
aerosols--in the Houston area as an aid should a later intensive 
investigation of aerosol character and transport be needed. Aerial 
measurements were made of the principal pollutants (SO2, NOx, O3, 
CO, aerosol) of the Houston area. Wind-field measurements were 
also made. These data were used to estimate pollutant budgets. 
Values for SO2 and NOx (14 metric tons/hr and 40 metric tons/hr, 
respectively) were reasonably comparable with values derived from 
emissions inventories of the Texas Air Control Board (13 and 24 
metric tons/hr, respectively). On the basis of the limited sampling 
period, the industrial area (east of downtown Houston) apparently is 
the major contributor of primary air pollutants in the Houston area. 
In the morning hours above the mixed layer, relatively large ozone 
concentrations (max. 0.2 ppm)--almost certainly of photochemical-- 
origin were found that correlated closely with light scattering aero- 
sol, thus indicating the existence above the mixed layer of strong 
secondary aerosol sources. 


17055 (PB—279972) Deep ocean mining environmental study 
(DOMES). Unpublished manuscript number 10. Dispersion of waste 
sediment from a point-source discharge. Ichiye, T.; Carnes, M. (Pacif- 
ic Marine Environmental Lab., Seattle, WA (USA)). 1977. 128p. 
NTIS PC A07/MF AO1. 

Point-source models are useful for predicting dispersion of 
waste sediment discharged near the surface of a deep sea mining 
— One reason is that the proposed discharge method is more 
like a point source rather than a line source, though the line source 
can simulate general cases of sediment discharge which may occur 
during mining operations. Another reason is that the point-source 
models can be generalized to incorporate Lagrangian statistical 
| of turbulence in the ocean as these properties become 

own from results of DOMES (Deep Ocean Mining Environmental 
Study) observational programs. The third reason is that the results 
can be presented in rather simple mathematical formulas and can be 
applied easily to different practical conditions. 


17056 (UCRL—81627) Potential effects of commercial aviation 
on region-wide air quality in San Francisco Bay area. Duewer, W.H.; 
Walton, J.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Sep 1978. Contract W-7405-ENG-48. 16p. (CONF- 
781043—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on air quality and aviation; Reston, VA, 
USA (16 Oct 1978). 

The use of the LIRAQ-2 model in projecting the potential 
effects of a doubling or halving of emissions from commercial 
aircraft on Bay Area air quality is described and the results are 
discussed. 


17057 Radio-controlled air sampling system for diffusion experi- 
ments. Raynor, G.S. (Brookhaven National Laboratory, Upton, NY 
11973). J. Appl. Meteorol.; 17: No. 11, 1619-1624(Nov 1978). 

A radio-controlled air sampling system was developed for 
sampling tracer gases at an array of remote, portable sampling 
stations. Each sampling station contains a receiver-decoder, a battery 
pack and three evacuated metal cylinders fitted with hand-operated 





APRIL 15, 1979 


toggle valves, radio-controlled latching solenoid valves and critical 
orifices. The transmitting station includes an encoder and an FM 
base station radio. It may be operated from a fixed base with a 
tower-mounted antenna or from an aircraft for greater distances. 
Distance is limited only by line of sight transmission. Three sets of 
samples may be taken at any selected time and for any selected 
‘caaiion within the volume limitations of the sampling cylinders and 
the flow limitations of the critical orifices. Each set is simultaneous 
at all sampling stations. Samples may be either continuous or inter- 
mittent. “— system has been utilized in the field and a small 
representative set of data is shown to illustrate the system capabili- 
ties. 


17058 Keeping the air clean, fighting noise, and protection of 
waters (Bund and Laender regulations). Arbeitsschutz (Cologne); No. 6, 
242-246(Jun 1978). (In German). 

This survey of September 1, 1977, which will be updated 
about once a year, is intended for producers and operators of boiler 
systems. The contents include: 1) keeping the air clean, 2) fighting 
noise; and 3) protection of waters Where to obtain relevant literature 
is discussed in the appendix. 


17059 Gravimetric dust sampler with air-speed-independent char- 
acteristic for evaluation of the inhalable fraction of airborne dust. 
Mauer, G. (Dar es Salaam Univ. (United Republic of Tanzania). 
Faculty of Engineering); Gast, T. (Technische Univ. Berlin (Ger- 
many, F.R.)). Staub-Reinhalt. Luft; 38: No. 5, 177-179(May 1978). (In 
German). 

A gravimetric dust sampler, designed to evaluate the inhala- 
ble fraction of airborne dust, is described. Its characteristic is inde- 
pendent of sampling conditions such as air speed and location of the 
device. The dust separation takes place in a rotating disk. The 
Coriolis force occuring here, causes the coarse dust to sediment. Due 
to the principle used, the dust sampler is selfaspirating and does not 
need an additional pump. The theoretical basis of the method is 
described and results of measurements with an experimental model 
are given. 


17060 Chemistry in the atmosphere. Nachr. Chem., Tech. Lab.; 
26: No. 6, 357-358(1978). (In German). 

From 77. general meeting of the Deutsche Bunsengesellschaft 
fuer Physikalische Chemie e.V. (Bunsen meeting ‘78); Konstanz, 
Germany, F.R. (4 - 6 May 1978). 


17061 Sulfur in the atmosphere: proceedings of the international 
symposium, 1977. Husar, R.B.; Lodge, J.P. Jr.; Moore, D.J. (eds.). 
(Washington Univ, Air Pollut Res Lab, St. Louis, Mo). Atmos. 
Environ.; 12: No. 1-3, v(1978). 

Proceedings include 76 papers that review and discuss the 
properties and methods of analysis of atmospheric sulfur, chemical 
transformations of sulfur compounds, aerosol dynamics, dry and wet 
deposition of pollutants, budgets, spatial and temporal variations of 
power plant flue gases, and models and large projects of atmospheric 
composition analysis. 


17062 Aerosol growth kinetics during SO, oxidation. Boulaud, 
D.; Bricard, J.; Madelaine, G. (Cent d’'Etud Nucl, Fontenay-aux- 
Roses, Fr). Atmos. Environ.; 12: No. 1-3, 171-177(1978). 
Consideration is given to the water vapor/sulfuric acid mix- 
ture and, after discussing the theoretical results obtained by various 
authors, they are applied to the case of the atmospheric conditions 
after having introduced the notion of heteromolecular condensation. 
With consideration being given to the latter, it is shown that these 
results lead to orders of magnitude which are comparable to the 
results of simulation studies currently in progress. The evolution of 
the aerosol formed in this manner is studied in the case of a 
continuous addition of sulfuric acid vapor and, at the end of a 
sufficient period of contact between the particles and the vapor, 
their subsequent growth through condensation is evaluated. 30 refs. 


17063 Wet removal of sulfur compounds from the atmosphere. 
Hales, J.M.; Ulrich, B. (Battelle, Pac Northwest Lab, Richland, 
Wash). Atmos. Environ.; 12: No. 1-3, 389-399(1978). 

This paper presents an overview of current capability to 
calculate sulfur scavenging rates. The general wet removal process 
can be decomposed into several individual pathways. These include 
direct sulfur dioxide scavenging, direct sulfate scavenging, and com- 
bined scavenging and chemical reaction. Modeling approaches for 
these pathways are discussed, and pertinent research areas for im- 
provement of present modeling capability are recommended. 54 refs. 


17064 MAP3S: an investigation of atmospheric, energy related 
pollutants in the Northeastern United States. MacCracken, M.C. 
(Univ of Calif, Lawrence Livermore Lab). Atmos. Environ.; 12: No. 
1-3, 649-659(1978). 

The Multi-State Atmospheric Power Production Pollution 
Study (MAP3S) described is a major new atmospheric research 
program of the U.S. Energy Research and Development Adminis- 
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tration. The goal of the MAP3S program is to develop and demon- 
strate an improved, verified capability to simulate the present and 
potential future changes in pollutant concentration, atmospheric 
behavior and precipitation chemistry as a result of pollutant releases 
to the atmosphere from large-scale power production processes, 
primarily coal combustion. The study domain is the high population, 
energy intensive northeastern quadrant of the United States. Re- 
search projects are underway to measure present sulfur oxide ccon- 
centrations and composition, to assess the potential for long range 
transport, to investigate transformation processes in plumes from 
point and urban sources, to sample precipitation chemistry and 
improve understanding of scavenging mechanisms, and to dev 
numerical models that can simulate future air quality on sub-conti- 
nental scales given patterns of anticipated combustion emissions. 73 
refs. 


17065 Utility of dark-field electron microscopy in the determina- 
tion of the degree of deformation in chrysotile asbestos: environmental 
research application. Seshan, K. (Lawrence Berkeley Lab., CA). 
Environ. Res.; 16: 383-392(1978). 

The degree of microcrystalline deformation in fibers of chry- 
sotile asbestos may be distinguished using high resolution dark-field 
electron microscopy. This is demonstrated by comparing unde- 
formed chrysotile with Union Internationale Contre le Cancer 
(UICC) standard reference samples. The UICC samples are shown 
to be partially deformed as a result of milling in the mixing process. 
Samples of used and unused brake shoe lining dust were examined 
using this technique; it is shown that chrysotile asbestos in various 
stages of deformation--relatively undeformed to heavily deformed-- 
survives in automobile brake drum dust. Such dark-field images can 
serve to identify the source of asbestos found in environmental 
pollution samples. 


17066 Measurements in the framework of environmental protec- 
tion. Measuring equipment and standards for the determina- 
tion of air-borne pollutants, Ortmann, W.; Witulski, S. (Bundesbahn- 
Versuchsanstalt, Minden (Germany, F.R.)). ETR (Eisenbahntech. 
Rundsch.); 26: No. 11, 741-747(Nov 1977). (In German). 

The German Federal Railways, being an independent authori- 
ty in the sense of article 52 of the Federal Act for the Protection 
against Nuisances, has to observe its implementation alone. In this 
framework the research station at Minden takes those measurements 
which are exercized by the TUEV (Technical Supervising associ- 
ation) or by institutions equal in rank. They have the required 
control devices. High demands are made on the working section of 
the installations. When mounting control devices for continuously 
recording emissions, a regular calibrating of these devices is pre- 
scribed. 


17067 Waste combustion and its effect on the environment. 
Nuber, K. Jndustriefeuerung; No. 9, 11-17(1977). (In German). 

The constructional and functional requirements of waste com- 
bustion plants with controlled firing and waste combustion plants 
with controlled firing and waste gas cleasing in the FRG are given 
in the ‘Technische Anleitung zur Reinhaltung der Luft’ of 28.4.1974 
(technical instructions on keeping air clean), in short TA-air, an 
administration regulation for the federal immission protection low. 
This work examines whether the requirements of the TA air are 
being fulfilled in practice and to what extent the fixed limiting values 
are actually reacted. The construction of a modern municipal waste 
combustion plant is described. The measured values of the gas 
composition (CO, O2) during combustion in three new A gen are 
compared to the limiting values requirements set by the TA air can 
be safely fulfilled in such plants. 


17068 Uniform air pollution index. Build. Syst. Des.; 73: 31, 33- 
34(Oct 1976). 

The Federal Task Force on Air Quality Indicators has devel- 
oped a standard air pollution index to provide nationwide uniformity 
in pollution readings and increase public understanding. Designed to 
convert the maximum measured daily air pollution level in a city toa 
simple number on a scale of 0 to 500, the index is related to levels of 
carbon monoxide, oxidants, particulates, sulfur dioxide, and nitrogen 
dioxide. The scale intervals describe pollution levels as being good (0 
to 50), moderate (50 to 100), unhealthful (100 to 200), very unhealth- 
ful (200 to 300), and hazardous (300 to 500). Thus all pollutants are 
reported by a single rating system rather than by individual concen- 
trations. The new system also provides health-protection advice for 
each pollution level. Adoption of the index by metropolitan and state 
agencies is on a voluntary basis. 


17069 Application of velocity selective freeze displacement to the 
separation and characterization of particulate matter in air pollution 
samples. Shih, T.T.; Donaghey, L.F. (Univ. of California, Berkeley). 
AIChE Symp. Ser.; 72: No. 156, 172-180(1972). 

A new method for separating and characterizing solid partic- 
ulate matter in air pollution samples is described. The method utilizes 
the phenomenon of velocity selective freeze displacement of particu- 
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late matter during controlled solidification of organic liquids to 
selectively separate particles by differences in their interfacial physi- 
cal properties. The theoretical basis of this phenomenon is discussed 
with respect to factors enhancing the efficiency of particle separa- 
tion by this technique. A new analytical characterization method, 
freeze displacement zone chromatography, is described. Experimen- 
tal data for the freeze displacement of mineral particles are examined 
and conditions determined for optimum separation by freeze dis- 
placement zone chromatography. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 17048, 17049, 17204 


17070 (CONF-781029—6) Influence of the rate of conversion of 
HT to HTO on projected radiation doses from release of molecular 
tritium. Jacobs, D.G.; Easterly, C.E.; Phillips, J.E. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 15p. 
(IAEA-SM—232/81). Dep. NTIS, MF AO1. 

From Symposium on the behaviour of tritrium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

Portions of document are illegible. 

Releases of tritium in the past have been largely in the form of 
tritiated water and the projected radiation doses could be estimated 
by assuming tritium behavior to parallel that of water. There is 
increasing interest in potential releases of tritium in the form of HT 
because of significant recent advances in fusion reactor research. 
Several recent studies have shown that bacteria containing the 
enzyme hydrogenase can catalyze the conversion of HT to HTO at 
rates several orders of magnitude faster than the rates measured in 
atmospheric systems. Rates of conversion in the soil were combined 
with estimates of rates of permeation of HT into the soil and with 
global and local models depicting tritium transport and cycling. The 
results suggest that for the anticipated conversion rates, the impact 
on projected radiation doses should be relatively minor. 


17071 (EML—348) Environmental aspects of americium. Ben- 
nett, B.G. (Department of Energy, New York (USA). Environmen- 
tal Measurements Lab.). Dec 1978. 119p. Dep. NTIS, PC A06/MF 
AOl. 


The environmental behavior of americium was investigated 
using the fallout background source. Measurements were made of 
241m concentrations in soil, plants, diet, and man, and theoretical 
procedures were developed to describe the movement of americium 
along the pathways from input into the environment to man. The 
isotope is not produced directly in nuclear tests but is formed upon 
decay of Pu. An atmospheric transport model was formulated to 
give detailed description of the particulate movements. When ap- 
plied to *'Pu, the model gives estimates of the concentrations of 

?Pu and also **'Am in air. Measurements of the depth profiles of 
241m and 7° 7°Py in soil indicate that americium is slightly less 
mobile than plutonium. From a plant uptake study it is concluded 
that transfer to plants is similar for americium and plutonium. The 
occurrence pattern for **'Am in diet is similar to °° *Pu - highest 
in shellfish and fresh foods and lowest in meats and processed foods. 
Americium in man is due almost entirely to the inhalation intake. 
Calculated skeletal burdens of **'Am and 7° Pu agree with 
estimates from measurement. Less initial retention of *4‘Am and 
more rapid elimination from liver were observed. Much of the body 
burden of **' Am is due to intake and subsequent decay of **' Pu. It is 
concluded that the environmental behavior of americium is reason- 
ably well established. The atmospheric transport is governed by the 
movements of the host particles. Physical, chemical, and biological 
factors determine the characteristic transfer to diet and man. 


17072 (IAEA-SM—232/87) HT-HTO sampling at the Nevada 
test site. Straight, R.J. (Reynolds Electrical and Engineering Co., 
Inc., Mercury, NV (USA). Environmental Sciences Dept.). 16 Oct 
1978. Contract EY-76-C-08-0410. 6p. (CONF-781029—1). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on the behaviour of tritrium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

A method is proposed for field collection of gaseous tritium 
and tritiated water vapor with a unit suitable for operation in remote 
desert areas. Its primary feature is its capability of operating without 
supplemental hydrogen. The development of the sampling program 
and testing of the sampler adopted by Reynolds Electrical and 
Engineering Co., Inc. (REECo) at the Nevada Test Site is discussed. 


17073 (NUREG—0466) Calculation of releases of radioactive 
materials in gaseous effluents from nuclear-powered merchant ships 
(NMS-GEFF code). Cardile, F.P.; Bangart, R.L.; Collins, J.T. (Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Teaceas Regulation). Jun 1978. 83p. NTIS $6.00. 


ERA VOL. 4, NO. 7 


The Intergovernmental Maritime Consultative Organization 
IMCO) is currently preparing guidelines concerning the safety of 
nuclear-powered merchant ships. An important aspect of these 
guidelines is the determination of the releases of radioactive material 
in effluents from these ships and the control exercised by the ships 
over these releases. To provide a method for the determination of 
these releases, the NRC staff has developed a computerized model, 
the NMS-GEFF Code, which is described in the following chapters. 
The NMS-GEFF Code calculates releases of radioactive material in 
gaseous effluents for nuclear-powered merchant ships using pressur- 
ized water reactors. 


17074 (PNL-SA—6902) TRAN-STAT statistics for environmen- 
tal transuranic studies. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Apr 1978. Contract EY-76-C-06-1830. 12p. Dep. NTIS, 
PC A02/MF AO1. 

This issue of TRAN-STAT is concerned with three related 
topics: results from the questionnaire included with the 3rd issue of 
TRAN-STAT, the role of the statistician in transuranic studies, and 
some effective ways for exploring data sets and communicating this 
information to others via effective data summaries. 


17075 (SAND—78-8608) Monitoring system of the Tritium Re- 
search Laboratory, Sandia Laboratories, Livermore, CA. Wall, W.R.; 
Hafner, R.S.; Westfall, D.L.; Ristau, R.D. (Sandia Labs., Livermore, 
CA (USA)). Nov 1978. Contract EY-76-C-04-0789. 36p. Dep. NTIS, 
PC A03/MF AOl. 

Automated tritium monitoring is now in use at the Tritium 
Research Laboratory (TRL). Betatec 100 tritium monitors, along 
with several Sandia-designed accessories, have been combined with 
a PDP 11/40 computer to automatically read and record tritium 
concentrations of room air, containment, and cleanup systems. Each 
individual monitoring system, in addition to a local display in the 
area of interest, has a visible/audible display in the control room. 
Each system is then channeled into the PDP 11/40 computer, 
providing immediate assessment of the status of the entire laboratory 
from a central location. Measurement capability ranges from Ci/m* 
levels for room air monitoring to kCi/m® levels for glove box and 
cleanup systems monitoring. In this report the overall monitoring 
system and its capabilities are discussed, with detailed descriptions 
given of monitors and their components. 


17076 (SAND—78-8657) Tritium monitoring at the Sandia Tri- 
tium Research Laboratory. Devlin, T.K. (Sandia Labs., Albuquerque, 
NM (USA)). Oct 1978. Contract EY-76-C-04-0789. 32p. Dep. NTIS, 
PC A03/MF AOl1. 

Sandia Laboratories at Livermore, California, is presently 
beginning operation of a Tritium Research Laboratory (TRL). The 
laboratory incorporates containment and cleanup facilities such that 
any unscheduled tritium release is captured rather than vented to the 
atmosphere. A sophisticated tritium monitoring system is in use at 
the TRL to protect operating personnel and the environment, as 
well as ensure the safe and effective operation of the TRL decon- 
tamination systems. Each monitoring system has, in addition to a 
local display, a display in a centralized control room which, when 
coupled room which, when coupled with the TRL control comput- 
er, automatically provides an immediate assessment of the status of 
the entire facility. The computer controls a complex alarm array 
status of the entire facility. The computer controls a complex alarm 
array and integrates and records all operational and unscheduled 
tritium releases. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


17077 Differences in atmospheric convection caused by waste 
energy rejected in the forms of sensible and latent heats. Koenig, L.; 
Murray, F.W.; Tag, P.M. (Rand Corp). Atmos. Environ.; 12: No. 5, 
1013-1019(1978). 

The relative ability of continuous sensible and latent heat 
perturbations to initiate atmospheric convection is studied using 
numerical simulation. In three experiments a given amount of energy 
is rejected as all sensible heat, all latent heat, and half sensible and 
half latent heat. With equal heat flux desnity, sensible heat is much 
more likely to initiate convective circulations and anomalous cloudi- 
ness than latent heat. These findings indicate that to the extent that 
the potential for cloud initiation is a factor in the choice, wet cooling 
towers are preferable to dry ones for the rejection of large quantities 
of heat. 10 refs. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 17064 
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REGULATIONS 


REFER ALSO TO CITATION(S) 15038, 16345, 16351, 16353, 
16356, 17043 


17078 Use of mathematical models in negotiating air quality 
permits. Murphy, B.; Henebry, W.M. Washington, DC; National 
Petroleum Refiners Association (1978). 12p. 

Discussion of the major role that mathematical modeling 
techniques do, and will, play in negotiating air quality permits and of 
both the immediate and future implications to industrial planning of 
the Clean Air Act Amendments. 3 refs. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


REFER ALSO TC CITATION(S) 17038 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 17091 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 15037, 16350, 16352, 17065 


17079 (ORNL—5403) Mathematical description of adsorption 
and transport of reactive solutes in soil: a review of selected literature. 
Travis, C.C. (Oak Ridge National Lab., TN (USA)). Oct 1978. 
Contract W-7405-ENG-26. 83p. Dep. NTIS, PC A0O5/MF AO1. 
This report reviews selected literature related to the math- 
ematical description of the transport of reactive solutes through soil. 
The primary areas of the literature reviewed are (1) mathematical 
models in current use for description of the adsorption-desorption 
interaction between the soil solution and the soil matrix and (2) 
analytic solutions of the differential equations describing the convec- 
tive-dispersive transport of reactive solutes through soil. 


17080 Effects of solution sulfate, hydroxide, and potassium con- 
centrations on the crystallization of alunite, basaluminite, and gibbsite 
from dilute aluminum solutions. Adams, F.; Hajek, B.F. (Auburn 
Univ., AL). Soil Sci.; 126: No. 3, 169-173(Sep 1978). 

Solution experiments were conducted in which basic alumi- 
num sulfates were precipitated from dilute solutions of various 
concentrations of sulfate and potassium at different pHs. Aging of 
precipitates at 50°C for 18 weeks resulted in crystalline precipitates 
of gibbsite, basaluminite, alunite, or mixtures of these minerals. The 
results suggest that sulfate in acid soil solutions will react in a similar 
manner with Al to form a sparingly soluble aluminum-hydroxy- 
sulfate compound. 


17081 Trace elements in sludge on land: effect on plants, soils, 
and ground water. Kirkham, M.B. (Univ. of Massachusetts, Amherst). 
pp 209-247 of Land as a waste management alternative. Loehr, R.C. 
(ed.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. (1977). 

From Cornell agricultural waste management conference; 
Ithaca, NY, USA (28 Apr 1976). 

Groundwater analyses of land receiving high concentrations 
of trace elements are reviewed. Results indicate that chromium, 
mercury, nickel and zinc can move below the 30-cm depth. To 
protect against trace element contamination of ground water beneath 
soils with sludge, more information is needed on the extent and 
conditions under which trace elements migrate in soil. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 17072, 17074 


17082 (NUREG/CR—0317) Transuranic element transport in 
agricultural systems (soil to food chain transfer of nuclear fuel cycle 
radionuclides). Quarterly progress report, July 1978. Wallace, A.; 
Nishita, H.; Romney, E.M.; Schulz, R.K. (California Univ., Los 
Angeles (USA). Lab. of Nuclear Medicine and Radiation Biology). 
Aug 1978. 7p. NTIS $4.00. 

A method is described for the isolation and determination of 
the transuranium metals in various agricultural plant systems. Pre- 
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cipitation and ion exchange techniques are used to isolate, essentially 
carrier free, the isotopes of 7°7Np, 7°°,24°Pu and *4!Pu and 74Am 
from 1 to 50 g plant samples. Chemical yields range from > or = to 
80% for Np to > or = to 90% for Pu and Am. The samples are 
sufficiently free of contaminant metals after analysis that direct 
radioassay can be done without time-consuming electroplating tech- 
niques being applied. Alpha spectra are essentially free of scatter or 
self absorption. Transuranic contamination in the chemical reagents 
used in the analysis as well as the slight cross contamination between 
samples by way of the glass ion exchange columns limit our sensitiv- 
ity. However, as these areas of contamination are identified and 
corrected, sensitivities of 0.1 d/m/g of plant are not unrealistic goals 
in future analyses. 


17083 (ORNL/EIS—91/V9) Environmental aspects of the tran- 
suranics. A selected, annotated bibliography. Volume 9. inger, 
J.T.; Fore, C.S.; Dailey, N.S. (eds.). (Oak Ridge National Lab., 
(USA)). Sep 1978. Contract W-7405-ENG-26. 278p. (NVO/AEIC— 
78/1). Dep. NTIS, PC A13/MF A011. 

This ninth published bibliography of 589 references is com- 
piled from the Nevada Applied Ecology Information Center’s Data 
Base on the Environmental Aspects of the Transuranics. The data 
base was built to provide information support to the Nevada Applied 
Ecology Group (NAEG) of DOE's Nevada Operations Office. The 
general scope covers environmental aspects of uranium and the 
transuranic elements, with emphasis on plutonium. This annotated 
bibliography highlights literature on plutonium 238 and 239 and 
americium 241 in the critical organs of man and animals. Studies on 
the migration of plutonium and the transplutonics through the envi- 
ronment are also emphasized. Supporting information on ecology of 
the Nevada Test Site and reviews and summarizing literature on 
other radionuclides have been included at the request of the NAEG. 
The references are arranged by subject category with leading au- 
thors appearing alphabetically within each category. Indexes are 
provided for author(s), geographic location, keywords, taxonomic 
name, title, and publication description. 


17084 Considerations in measuring trace radionuclides in soil 
samples by L X-ray detection. Strauss, M.G. (Argonne National Lab., 
IL); Sherman, I.S.; Swanson, E.J.; Pehl, R.H. JEEE Trans. Nucl. 
Sci.; NS-25: No. 1, 740-756(Feb 1978). 

Several aspects pertaining to the measurements of trace ra- 
dionuclides (such as plutonium) in soil samples by L x-ray detection 
have been considered. A 3 x 3 multiplexed array of edge-mounted Si 
detectors with a total detection area of 50 cm? and resolu- 
tion of 300 eV at 17 keV has been conceived. The fractional 
transmission-weighted solid angle for a distributed, self-absorbing 
source was calculated to be 0.25, which is one half the value of that 
for a lossless sheet source. To determine the minimum detectable 
activity, intensities of 59 L x-ray lines from the decay chains of 3*U 
and 7°*Th have been calculated. A total of 130 x rays ing from 9 
to 20 keV emanate from soil per 100 alpha decays each of *°*Th and 
238, compared with 4.6 for *°Pu. The minimum Pu activity 
detectable with the Si array in such contaminants as worldwide 
fallout, weapons material, and Rocky Flats soil is expected to 
approach | pCi in 1 g of soil. This concentration is comparable to 
the natural activity in soil. The minimum Pu activity detectable with 
Nal detectors is 100 times higher. 


SOIL 
REFER ALSO TO CITATION(S) 15098, 15372, 15429, 17070, 17079 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 16181, 16310, 17070, 17071, 17083 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 15037, 15058, 17079, 17211 


17085 (NP—23408) Vegetation types and forest productivity, 
west part of Syncrude’s Lease 17, Alberta. Environmental Research 
Monography 1977-6. Peterson, E.B.; Levinsohn, A.G. (Syncrude 
Canada Ltd., Edmonton, Alberta). 1977. 59p. Dep. NTIS (US Sales 
Only), PC A04/MF AO1. 

The vegetation that existed in August 1977 on the western 
half of Syncrude’s Lease 17 near Fort McMurray, Alberta is de- 
scribed. Eight vegetation types were identified and are mapped at a 
scale if 1 : 24,000. Black Spruce--Labrador Tea was the dominant 
vegetation type, making up 35.0% of the 9250 hectare study area. 
The second most abundant vegetation type was Aspen--White 
Spruce (26.0%) and the third was White Spruce--Aspen (18.0%). 
The remaining 21.0% of the area was occupied by the Aspen--Birch 
vegetation type (7.5%), Balsam Poplar--Alder (6.0%) along the 
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McKay River, Sedge--Reed Grass (4.0%) mainly around bodies of 
standing water created by beaver dams, Willow--Reed Grass (3.0%) 
along stream courses, and Black Spruce--Feathermoss (0.5%). The 
White Spruce--Aspen type is best developed in the southern part of 
the lease. It is the only vegetation type that contains some white 
spruce stands approaching the present lower limits of merchantable 
forest in Alberta. The Aspen--White Spruce type was less produc- 
tive. In terms of mean annual increment and site index, the two 
vegetation types with the greatest potential for fibre production 
(White Spruce--Aspen and Aspen--White Spruce types) are average 
or below average productivity when compared to data from similar 
stands elsewhere in Alberta and Saskatchewan. 


17086 (PB—279901) ‘The d-2 book’ lands of national interest in 
Alaska. (Federal-State Land Use Planning Commission for Alaska, 
Anchorage (USA)). May 1977. 25lp. NTIS PC A1l2/MF AOl. 

The publication sets out the Commission’s recommendations 
regarding lands of national interest withdrawn pursuant to Section 
17 d2 of the Alaska Native Claims Settlement Act. These recommen- 
dations concern areas planned and best suited for permanent reserva- 
tion in federal ownership. At the time of publication several bills on 
the subject were pending in Congress. The D-2 book is summarized 
in two short versions, ‘Recommendations for a (d)(2) Decision’ and 
"What is D-2’. 


REGULATIONS 
REFER ALSO TO CITATION(S) 16345, 16351, 16353, 17086 


17087 Land as a waste ment alternative. Loehr, R.C. 
(ed.). Ann Arbor, MI; Ann Arbor Science Publishers, Inc. (1977). 
823p. (CONF-7604156—). $29.50. 

From Cornell agricultural waste management conference; 
Ithaca, NY, USA (28 Apr 1976). 

The state of the art is reviewed by focussing on ways to use 
the land as an acceptor of wastes. The question of how long and 
with what waste loading and crop response a soil can accept wastes 
before adverse conditions will occur is addressed by a number of 
authors. Application of wastewaters, sludges, and animal wastes to 
land is discussed in detail. Emphasis is on environmental impacts, 
health aspects and chemical transformations instead of type of wastes 
disposed. Many case studies are included so actual system design and 
their effects can be perceived. Evaluation of systems in operation for 
many years includes one that has operated for 88 years. Economics 
are also discussed. 


17088 Economic and regulatory aspects of land application of 
wastes to agricultural lands. Johnson, J.B. (U.S. Dept. of Agriculture, 
East Lansing, MI); Connor, L.J. pp 29-44 of Land as a waste 
management alternative. Loehr, R.C. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1977). 

From Cornell agricultural waste management conference; 
Ithaca, NY, USA (28 Apr 1976). 

The economic effects and methodology used to measure those 
effects of regulating the ground disposal of animal wastes, municipal 
wastes and waste heat from electric power generating plants are 
discussed. In general, animal producers have found costs of control- 
ling point sources of water pollution less than those of nonpoint 
pollution from land application of animal wastes. Partial budgeting 
and whole farm analyses yield similar estimates of economic effects 
for point source regulations and divergent estimates for regulations 
affect land application of animal wastes. Systems approach has 
studied single use, combined use, and integrated systems. The inte- 
grated system approach appears preferable as it considers the dissipa- 
tion of the total annual volume of waste heat as an explicit objective 
and is directed at solving for the least-cost system rather than 
seeking that alternative with the most desirable cost-benefit ratio. 


17089 Admissible rate of waste (residue) application on land with 
regard to high efficiency in crop production and soil pollution abate- 
ment. Tietjen, C. (Forschungsanstalt fuer Landwirtschaft, Braun- 
schweig-Voelkenrode, Germany). pp 63-77 of Land as a waste 
management alternative. Loehr, R.C. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers, Inc. (1977). 

From Cornell agricultural waste management conference; 
Ithaca, NY, USA (28 Apr 1976). 

A model for decision makers is presented for assessing the 
economics as well as environmental benefits of land application as a 
final method for disposal of various agricultural and industrial 
wastes. Nutrient effects are related in terms of nitrogen and phos- 
phorus. Excessive amounts of trace nutrient elements, including 
heavy metals, are disadvantageous to crops and to the food chain. 
Model considers four basic categories of criteria: costs, environmen- 
tal factors, resource conservation, and institutional factors. 


ERA VOL. 4, NO. 7 


17090 Representing the landowner i a mineral transaction: some 
further thoughts. Davis, R.M. Jr.; Burgess, H.A. (Burgess and Davis, 
Sheridan, WY). pp 3.1-3.23 of Uranium Exploration and Develop- 
ment Institute. Boulder, CO; Rocky Mountain Mineral Law Founda- 
tion (1976). 

The following topics are discussed: landowner’s consent for 
access, royalties (fee minerals, surface owner royalty), tax ramifica- 
tions, and common lease provisions. 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


REFER ALSO TO CITATION(S) 17038 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 17162, 17163 


17091 Transport of reactive solutes during transient, unsaturated 
water flow in multilayered soils. Selim, H.M. (Louisiana State Univ., 
Baton Rouge). Soil Sci.; 126: No. 3, 127-135(Sep 1978). 

A numerical model was developed to predict water and 
reactive solute transport through water-unsaturated, multilayered 
soils. An explicit-implicit finite difference approximation method was 
used to solve the water and solute transport equations simultaneous- 
ly. Calculated results were presented for two- and three-layered soils 
during water infiltration and redistribution. Linear and nonlinear 
equilibrium adsorption, first-order kinetic reaction, and irreversible 
kinetic reaction were used to describe solute adsorption in individual 
soil layers. It was found that, for all adsorption mechanisms consid- 
ered, concentration distribution during infiltration and redistribution 
was significantly influenced by the order in which the soil layers 
were stratified. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 15029, 15193, 15199, 15200, 
16350, 16352, 16359, 16360, 16365, 16557, 17058, 17184, 17185 


17092 (CONF-7810109—1) Differential tracing of oily waste and 
the associated water mass by g with rare earths. McCown, D.L. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 43p. Dep. NTIS, PC A03/MF AOl1. 

From 3. symposium on fugitive emissions( measurement and 
control; Wethersfields, CT, USA (23 Oct 1978). 

A method was developed for tagging oily waste with dyspro- 
sium and the associated fresh water with samarium. Neutron activa- 
tion analysis permitted determination of rare earth concentrations as 
low as 40 ng/I in 15-ml water samples. Shipboard sampling proce- 
dures were developed that allowed measurement of the three-dimen- 
sional distribution of the spreading wastes and associated water. The 
method was applied in two field experiments that involved tracin 
oily wastes and polluted water from the Indiana Harbor Canal (IHC 
into Lake Michigan. For a summer, floating-plume experiment, 
about 1400 shipboard samples were collected. Employment of the 
dual-tracer technique led to the following results: (1) after artificial 
mixing into the water column by a passing ship, the tagged oil did 
not immediately resurface, and (2) there were no distinguishable 
differences between the movement of the oil and water over 4 km of 
travel. During a winter, sinking-pluma experiment, 1200 lake-water 
samples were collected from a boat and from the raw-water intakes 
of Chicago’s South Water Filtration Plant (SWFP). These data 
provided positive evidence of the intake of IHC effluent and oily 
waste at the SWFP. The different tracers for the oily waste and 
underlying water gave evidence of separate pathways to the SWFP, 
reflecting differing transport modes for surfaces and near-bottom 
waters. 


17093 Nitrogen and chloride leaching in a sandy field plot. Ca- 
meron, D.R.; Kowalenko, C.G.; Ivarson, K.C. (Soil Research Inst., 
Ottawa). Soil Sci.; 126: No. 3, 174-180(Sep 1978). 

In field experiments conducted on a well-drained, sandy soil, 
59 and 99% of the added chloride was lost by leaching from the 0 to 
75-cm layer by the end of October in 1975 and 1976, respectively. 
Chloride losses were proportional to total precipitation. The average 
spring-to-fall rates of N losses for 1975 and 1976 were 0.65 and 1.45 
kg N/ha/day, and were directly proportional to N fertilization rates 
of 120 and 255 kg/ha, respectively. NOs-N and Cl tended to show 
similar distribution patterns in the profile, and ratios of Cl to NOs-N 
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indicated predominant leaching rather than denitrification losses. N 
and Cl losses appeared to be associated with irregular, diffuse bulges, 
rather than with distinct peaks of solute moving steadily downward. 


17094 State of the art of modern in-situ fluorimeters. Fruengel, 
F.; Koch, C. (Impulsphysik G.m.b.H., Hamburg (Germany, F.R.). 
Forschungsabteilung). CZ-Chem.-Tech.; 7: No. 5, 217-219(May 
1978). (In German). 

Modern in-situ fluorometers are used in hydrography and 
oceanography to measure phytoplankton or mixing and diffusion 
processes in all kinds of bodies of water by injecting fluorescent 
tracer substances such as rhodamine WT, uranine, etc. The normal 
detection limit for rhodamine WT in clear water is 10". A linear- 
logarithmic output is valid for concentrations of 1 : 10000. Recently, 
it Tes been possible to detect oil impurities and sulfite waste lye in 
the UV region down to concentrations of 10~*. 


17095 Monitoring the effects of coal refuse disposal and reclama- 
tion on water quality in southwestern Illinois. Schubert, J.P.; Olsen, 
R.D.; Zellmer, S.D. (Argonne National Lab., IL). Am. Chem. Soc., 
Div. Environ. Chem., Prepr.; 724-731(1978). 

The low pH and high concentrations of acidity, dissolved 
metals, and sulfate in water draining from an abandoned coal refuse 
disposal site near Staunton, Illinois, had a profound impact on water 
quality in the unnamed receiving stream and Cahokia Creek during 
periods of high surface water runoff rates during and after rain- 
storms. At other times, there was no surface water discharge or the 
discharge rate from the site was small and was neutralized by 
alkaline groundwater inflow to the tributary stream; during low flow 
periods, most of the transition and heavy metals formed precipitates 
on the tributary streambed and minimal transport of these metals to 
Cahokia Creek occurred. Shallow groundwater in the immediate 
vicinity (<400 ft distance) of the gob pile was poor quality, with 
generally low pH and high concentrations of acidity, dissolved 
metals, and sulfate. Water quality was much better at distances 
greater than 400 ft from the pile. Attenuation of metal ions in 
subsurface flow was attributed to a combination of processes: disper- 
sion, adsorption, cation exchange, and precipitation. Water in satu- 
rated slurry material generally had a low pH and relatively high 
concentrations of acidity, dissolved metals, and sulfate. 


17096 (NP-tr—2049) Variations of pH, alkalinity, and water 
level during one year in two small streams in South Western Sweden. 
Nagell, B.; Lettesjoe, L. Translated from Vatten; 32: No. 3, 295- 
300(1976). 8p. British Library Lending Div., Yorkshire, Eng. 

Results are reported from studies on seasonal variations in 
pH, alkalinity, and water level of two small fresh-water streams in 
Sweden. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 17072, 17074 


17097 (IAEA-SM—232-74) Distribution of tritium in a chron- 
ically contaminated lake. Blaylock, B.G.; Frank, M.L. (Oak Ridge 
National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 13p. 
(CONF-781029—3). Dep. NTIS, PC A02/MF AO1. 

From Symposium on the behaviour of tritrium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

White Oak Lake located on the U.S. Department of Energy's 
Oak Ridge Reservation receives a continuous input of tritium from 
operating facilities and waste disposal operations at the Oak Ridge 
National Laboratory. The purpose of this paper was: to determine 
the distribution and concentration of tritium in an aquatic environ- 
ment which has received releases of tritium significantly greater than 
o— releases from nuclear power plants; and to determine the 
effect of fluctuating tritium concentrations in ambient water on the 
concentration of tritium in fish. 


WATER 
REFER ALSO TO CITATION(S) 15372, 15429 


17098 Assay of tritium in White Oak Creek, Oak Ridge, Tennes- 
see. Glover, I.T.; Cushing, G.W. (Roane State Community Coll., 
Harriman, TN). J. Tenn. Acad. Sci.; 53: No. 4, vp(Oct 1978). 

Grab samples of the water in White Oak Creek were taken in 
1975 on May 29 and June 17, and in White Oak Lake on July 24. 
Tritium activities were assayed by liquid scintillation counting. The 
highest concentration of radioactivity observed was 0.685 nCi/ml at 
White Oak Dam on May 29. An approximate tenfold dilution of 
tritium activity was found on traversing the 0.6 mile stretch of White 
fa _ from the dam to the confluence with the Clinch River on 

une 17. 


ENVIRONMENTAL-SOCIAL ASPECTS OF ENERGY TECHNOLOGIES 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 17071 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 16359, 17184 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 15036, 15290 


17099 Mediterranean as a maritime trade route. Queguiner, J. 
Ocean Manage.; 3: No. 3/4, 179-189(Aug 1978). 

Ever since earliest antiquity, the Mediterranean has served as 
a channel for trade both between the countries bordering upon it and 
later, with the refinement of navigation techniques, with the other 
regions of the world. With the opening of the Suez Canal, it became 
a crossroad for shipping trade between North and South and be- 
tween East and West. Especially vulnerable because it is semi- 
enclosed, the Mediterranean is threatened both by the nature of the 
cargoes being transported and by the density of maritime traffic. In 
order to safeguard the Mediterranean, special attention is called for, 
as are also a series of protective measures. 


17100 Vulnerability of Mediterranean ecosystems to pollution. 
Peres, J.M. (Station Marine d’Endoume, Marseilles, France). Ocean 
Manage.; 3: No. 3/4, 205-217(Aug 1978). (In French). 

Basic ecology of the Mediterranean area and its regenerative 
properties are discussed relative to pollutant injuries from hydroelec- 
tric power generation. Thermal pollution appeared to create the 
most pressing problem especially during the summer months. (PCS) 


REGULATIONS 
REFER ALSO TO CITATION(S) 16351, 16353, 17087, 17088 


17101 Review of the Mediterranean action plan. Bliss, P.A. 
(UNEP, Geneva, Switzerland). Ocean Manage.; 3: No. 3/4, 315- 
335(Aug 1978). 

At a meeting in Barcelona in February 1975 the Mediterra- 
nean coastal States adopted a plan of action for the protection and 
development of the Mediterranean Sea and coast upon which they 
all depend. The United Nations Environment Programme was called 
upon to take a lead role in assisting the Mediterranean governments 
in implementing this plan. The following article reviews the content 
of the action plan that the governments adopted and the progress 
which has been made to date. 


17102 State control of oil pollution legislating in the twilight 
zone. Lipeles, M. Harvard Env. Law Review; 1: 431-457(1976). 
Although efforts are being made to minimize the environmen- 
tal risks of major oil spills from drilling in unexplored offshore areas, 
transporting Alaskan oil along the West Coast in supertankers, and 
constructing deep-water oil ports, some spills will inevitably occur. 
Oil spill laws must complete three major objectives: provision for 
rapid and responsible cleanup of the spill; compensation to all those 
damaged by spills, including the fishermen whose catch is reduced 
and the resort owners whose business is affected; and requirement 
that spillers pay all cleanup and damage costs. It is hoped that these 
regulations will provide incentive to those involved with offshore oil 
ventures to maintain maximum security against spills. 128 references. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 
REFER ALSO TO CITATION(S) 15198, 16345, 17038, 17087 


17103 (PNL-RAP—18) Social impact assessment and manage- 
ment methodology using social indicators and planning strategies. 
Olsen, M.E.; Curry, M.G.; Greene, M.R.; Melber, B.D.; Merwin, 
D.J. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Au 

1978. Contract EY-76-C-06-1830. 96p. Dep. NTIS, PC A0S5/M 

AOl. 
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The scope of environmental impact statements prepared 
during the past few years has steadily expanded to incorporate all 
aspects of the social as well as the natural environment, including 
demographic, economic, social, political, and cultural conditions. 
Broadly conceived, social impacts are alterations in people's living 
conditions that occur in conjunction with a new policy, program, or 
project, and that (1) are in addition to all other concurrent changes 
produced by other factors, and (2) are seen by those affected as 
significant social events. Since any social environment is constantly 
changing, the crucial problems in analyzing social impacts are to 
identify those social alterations that are a direct or indirect result of 
the specific action under examination, apart from all other events 
and changes, and to determine which of these alterations are having 
significant social effects on the people involved. Three features of 
this conception of social impacts are especially noteworthy. First, 
although impacts are often thought of as undesirable or detrimental 
in nature, they may also be desirable or beneficial. Second, although 
impacts are often described as caused by prior intervening innova- 
tions, in reality they always interact with their original causes in a 
reciprocal process, either immediately or after some time lag. Third, 
the purpose of social impact assessment is to enable policy makers to 
anticipate and plan for potential impacts before they occur, and then 
act to prevent or mitigate undesired impacts. A new methodology 
for performing social impact assessment and management studies 
that meet current needs by emphasizing standardized social indica- 
tors and social planning techniques is proposed. We refer to our 
approach as the Social Impact and Planning (SIP) method of social 
impact assessment. (ERB) 


ASSESSMENT OF ENERGY TECHNOLOGIES 


17104 (DOE/EV—0027) Office of Technology Impacts inven- 
tory of reports. (Department of Energy, Washington, DC (USA). 
Office of Technology Impacts). Oct 1978. 47p. Dep. NTIS, PC A03/ 
MF AOl. 

The Inventory of OTI Reports is a bibliographic listing of 
reports on environmental analyses, assessments, and related studies 
sponsored by the Office of Technology Impacts (OTI). The Office 
supports the Assistant Secretary for Environment (ASEV) in the 
U.S. Department of Energy (DOE). The OTI conducts assessments 
of the environmental impacts of advanced energy technologies and 
evaluates policy options and their implications. These analyses are an 
integral part of ASEV’s contribution to DOE's energy policy formu- 
lation. Revisions of this Inventory are planned on an annual basis. 


17105 Federal environmental litigation in 1976: National Envi- 
ronmental Policy Act. Agerter, L.; Gillespie, L. Harvard Env. Law 
Review; 1: 102-128(1976). 

Since NEPA’s enactment in 1969, a great deal of federal 
litigation has focused on defining what constitutes sufficient analysis 
of the alternatives available to agencies and industry. There has been 
much dissent regarding the court decision stating that an agency had 
only to explore the ""realistic present alternatives.” Many environ- 
mental groups and agencies feel that the broad spectrum of potential 
alternatives has been narrowed too greatly by this dictum. Other 
court decisions concerning the responsibilities of agencies and indus- 
try in examining both socioeconomic and physical/ecological im- 
pacts of various alternatives are also presented. 190 references. 


17106 Ecotechnology - the magic word. Planning of technology 
according to ecological criteria. Herrmann, H. (Gesellschaft fuer 
Systemtechnik, Essen (Germany, F.R.)). Umsch. Wiss. Tech.; 78: No. 
16, 501-505(Aug 1978). (In German). 

By means of a system of ecological criteria it can be demon- 
strated, that alternative solutions for a certain technical task often 
create different levels of ecological stress. The solution to be fa- 
voured for ecological reasons shows partly higher but also partly 
lower costs than the presently introduced solution. Ecologically 
a technologies may lead to a resubstitution of consumption 
of resources and environmental stress by capital and labour and 
a to an utilisation of presently unused production capaci- 
ties. The earlier an adaption is introduced, the lower will be the 
required expense. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 15197, 15236, 15237, 15238, 
15286, 16795 


17107 (CED—77-99) Environmental impact statement: it seldom 
causes long project delays but could be more useful if prepared earlier. 
(General Accounting Office, Washington, DC (USA)). 9 Aug 1977. 
62p. General Accounting Office, Washington, DC. 


ERA VOL. 4, NO. 7 


Report to Congress by the Comptroller General of the United 


States 

Contrary to the intent of the National Environmental Policy 
Act, the U.S. Army Corps of Engineers, Environmental Protection 
Agency, and General Services Administration frequently have pre- 
pared environmental impact statements late in the decision making 
process for major proposed actions that will significantly affect the 
quality of our environment. Preparing impact statements is time- 
consuming. However, if the statements are prepared while projects 
are being planned, the environmental, economic, and technical fac- 
tors can be considered together. If impact statements are not pre- 
pared at the proper time, agency officials may have to choose 
between delaying a project while completing the statement or ad- 
vancing a project before statement completion to avoid a project 
delay. For all projects sampled, the environmental impact statement 
was completed after planning was complete. There were two rea- 
sons for this: (1) many projects were “grandfathered” under the 
National Environmental Policy Act, i.e., even though design or 
construction stages had been reached by 1970, when the act became 
effective, they still required environmental impact statements; (2) 
procedures or practices in the Corps of Engineers, Environmental 
Protection Agency, and General Services Administration permitted 
late statement preparation. GAO also noted that: the Environmental 
Protection Agency, in accordance with Council on Environmental 
Quality guidelines, prepared environmental impact statements on 
actions which are likely to have highly controversial impacts. Na- 
tionwide, few projects have been delayed because of court suits 
brought under the act. Costs of preparing impact statements have 
been minor, averaging about one-tenth of one percent of project 
costs. Some projects have been modified for environmental reasons 
because of the impact statement process, and the heightened envi- 
ronmental awareness led to better planning decisions on later pro- 
jects. 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 17196 


17108 Grazing by adult Estuarine Calanoid Copepods of the 
Chesapeake Bay. Richman, S. (Lawrence Univ., Appleton, WI); 
Heinle, D.R.; Huff, R. Mar. Biol.; 42: 69-84(1977). 

Grazing by adult female Eurytemora affinis, Acartia tonsa 
and A. clausi on natural distributions of particles from the Chesa- 
peake Bay has been investigated. During the course of a year’s 
sampling, a wide variety of particle size-biomass distributions were 
observed as seasonal shifts in detritus, and over 150 algal species 
occurred. These distributions were grouped into 5 basic types in the 
analyses of feeding. All three species demonstrated similar capabili- 
ties for feeding over a broad range of particle size with selection 
(higher filtering rates) on larger particles and on biomass peaks. 
Feeding on multiple-peak distributions resulted in strong selection or 
“tracking” of each biomass peak with reduced filtering rates between 
peaks. Evidence is presented which suggests that the copepods first 
feed on large particles and then successively switch to biomass peaks 
of the smaller size categories. Comparisons of the feeding behavior 
of Eurytemora affinis and the Acartia species showing that the 
Acartia species have greater capabilities for taking large particles 
may be associated with modifications of their mouth parts for 
raptorial feeding. The results suggest considerable flexibility in cope- 
pod feeding behavior which cannot be explained solely by the 
mechanism of a fixed sieve. 


17109 (BNWL-tr—202) Energy balance of the population of 
Orthochtha brachycnemis Karsch, the principal acridid species of the 
Lamto Savanna (Ivory Coast). Gillon, Y. Translated from Ann. Univ. 
Abidjan, Ser. E, Ecol.; 6: No. 2, 105-125(1973). 32p. Dep. NTIS, PC 
A03/MF A0O1. 

Laboratory rearing results, previously published, were com- 
bined with density data for the main acridid species in the Lamto 
savanna: Orthochtha brachycnemis (Acridinae). The demographic 
analysis of field data provided a way of calculating the mean 
monthly biomass and of comparing the growth rhythms in the field 
and in the laboratory. The relations, under laboratory rearing condi- 
tions, between individual biomass and food intake and production 
permitted the calculation of the latter two parameters at the popula- 
tion level. From these values, the energy budget for this species was 
determined. The mean biomass of the population was 91.5 g/ha: 
nymphs 30.2 g/ha, adult females 45.2 g/ha, and adult males 16.1 g/ 
ha. The annual consumption was 12.2 kg/ha (5,161 cal/m?). The 
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growth production value for individuals was 454 g/ha/yr (226 cal/ 

m*) and egg production was 367 g/ha/yr (212 cal/m?). The total 
production was thus 438 cal/m?/yr. The ecological growth efficien- 
cy or production/consumption efficiency was 0.085, and the rate of 
production - production/biomass efficiency - was 9.6 for one year 
and 4.8 for one generation. 


BIOCHEMISTRY 
REFER ALSO TO CITATION(S) 17141, 17142, 17143, 17156 


17110 Metabolism in normal and virus-transformed chick embryo 
fibroblasts as observed with glucose labeled with ‘*C and tritium and 
with tritium-labeled water. Rambeck, W.A.; Bissell, M.J.; Bassham, 
J.A. Z. Physiol. Chem.; 203-212(Feb 1975). 

Glucose metabolism in normal and virus-transformed chick 
embryo fibroblasts cells in culture was observed by allowing the 
cells to metabolize [U-'*C]glucose plus glucose labeled with tritium 
in the C-1, C-3, and C-6 positions. Similarities and differences 
between normal and transformed cells were observed and measured. 
Both normal and transformed cells are found to metabolize about 
20% of the glucose via the oxidative pentose phosphate cycle, with 
the rates being about twice as much for transformed cells as for 
normal cells under the chosen conditions. Nevertheless, the ratio of 
glucose metabolized via oxidative pentose cycle to the net flow of 
that metabolized directly to fructose 6-phosphate is about the same 
in normal and transformed cells. Although the rate of flow of 
['*C]glucose into the tricarboxylic acid cycle intermediates and 
amino acids derived from them appears to be the same in normal and 
transformed cells, the rate of tritium incorporation from H*HO into 
these intermediates seems to be much higher in normal cells. 


17111 (LBL—7473) Kinetic model building using advanced nu- 
clear medicine techniques: the kinetics of chromium(III] in the human 
body. Lim, T.H. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1978. Contract W-7405-ENG-48. 23p. (CONF- 
780948—1). Dep. NTIS, PC A02/MF AO. 

From 2. congress on nuclear medicine and biology; Washing- 
ton, DC, USA (17 Sep 1978). 

The purpose of this study is to investigate whether a valid 
index of chromium (III) nutritional status can be determined with 
satisfaction through in vivo kinetic analysis. Three normal subjects 
and three patients suffering from hemochromatosis were periodically 
scanned with the Donner Laboratory computerized whole body 
scanners, starting seconds after radiochromium(III) was adminis- 
tered intravenously, up to a period of 84 days. The activity in the 
liver, adipose and muscle tissues, spleen and bone was quantitated 
and corrected, by subtraction of the blood circulation activity in that 
organ; the major concentration was found in the liver and spleen. 
From the series of scan images, a kinetic model for the 
radiochromium(III) metabolic pathway was constructed. Computer 
analysis showed a significant difference between the two classes of 
subjects in organs as well as whole body radiochromium(III) trans- 
fer. Interpretation of these results showed that in patients with 
excessive iron stores, a smaller amount of chromium bound to 


plasma protein was found and a corresponding decrease in transfer 
of chromium into stores in the liver and other tissues was also found. 


17112 Magnetic circular dichroism of netropsin and natural cir- 
cular dichroism of the netropsin—DNA complex. Sutherland, J.C.; 
Duval, J.F.; Griffin, K.P. (Brookhaven National Lab., Upton, NY). 
Biochemistry; 17: No. 24, 5088-5091(28 Nov 1978). 

We report the first measurement of the magnetic circular 
dichroism (MCD) of the basic polypeptide antibiotic netropsin (Nt). 
The MCD shows that the longest wavelength absorption band of Nt 
is the sum of more than one component and permits a radically new 
interpretation of the circular dichroism of the complex which Nt 
forms with DNA. We conclude that Nt has no major effect on the 
CD and thus the helical structure of the bases of the DNA to which 
it is bound. Thus the ability of Nt to inhibit the function of DNA 
polymerase, RNA polymerase, and the photoreactivating enzyme 
must be mediated by factors other than a distortion of the helical 
structure of the bases. 


17113 Specific cleavages inflicted by venom phosphodiesterase on 
superhelical phiX174 DNA. Pritchard, A.E.; Laskowski, M. Sr. (Ros- 
well Park Memorial Inst., Buffalo, NY). J. Biol. Chem.; 253: No. 22, 
7989-7992(25 Nov 1978). 

A single strand specific endonuclease, venom phosphodiester- 
ase, acting on superhelical phiX174 DNA, inflicts at least seven 
specific cleavages. Six of these were located to within approximately 
+-40 base-pairs by mapping with restriction endonucleases. They 
are at 12%, 27.4%, 42.7%, 47.5%, 76.1%, and 82.5%. All of these 
sites lie within regions containing runs of 16 or more base-pairs, of 
which 12 or more are A and T. Other similarly (A + T)-rich regions 
in the genome are not cleaved by the enzyme. Increasing the 
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superhelical density of the substrate did not alter the locations of the 
cleavage sites. These is no correlation between the locations of the 
cleavage sites and the three known major promoter sites. Only two 
of five postulated transcription termination sites are cleaved by 
phosphodiesterase even though all of these terminators contain (A + 
T)-rich regions. The area containing the origin of viral DNA replica- 
tion, which includes an (A + T)-rich sequence, is not cleaved. 


17114 Regulation of active amino acid transport by growth-relat- 
ed changes in membrane potential in a human fibroblast. Villereal, 
M.L.; Cook, J.S. (Oak Ridge National Lab., TN). J. Biol. Chem.; 
253: No. 22, 8257-8262(25 Nov 1978). 

Indirect measurements of membrane potential in human di- 
ploid fibroblast cells indicate that there is a growth-related differ- 
ence in membrane potential between subconfluent, growing cells (- 
49 mV) and serum-deprived, quiescent cells (-22 mV). The elevated 
membrane potential in growing cells appears to be solely responsible 
for the 2-fold higher a-aminoisobutyric acid accumulating capacity 
that we observed previously in growing cells, as compared to 
quiescent cells. When the membrane potentials of quiescent and 
growing cells are set equal, using valinomycin and varying [K* }, a- 
aminoisobutyric acid accumulation is dependent on the f 
the potential, but it is independent of the growth state of the cell. 
The data indicate that both the accumulation of a-aminoisobutyric 
acid in human diploid fibroblast cells and the K/sub m/ for its 
transport are sensitive to experimentally induced changes in mem- 
brane potential, and furthermore, that the observed growth-related 
difference in membrane potential between growing and quiescent 
cells can account for their growth-associated differences in a-amin- 
oisobutyric acid accumulation and K/sub m/. 


17115 Purification and some properties of two proteinases from 
Crotalus adamanteus venom that inactivate human a;-proteinase in- 
hibitor. Kurecki, T.; Laskowski, M. Sr.; Kress, L.F. (Roswell Park 
Memorial Inst., Buffalo, NY). J. Biol. Chem.; 253: No. 22, 8340- 
8345(25 Nov 1978). 

Two proteinases (proteinases I and II) have been purified 
from Crotalus adamanteus venom to the stage of electrophoretic 
homogeneity and proteinase II has been crystallized. The proteinases 
differ slightly in molecular weight and amino acid composition. Both 
are metalloenzymes requiring Zn®* or Ca®, or both; neither requires 
thiol compounds for activation. The proteinases are free of esteroly- 
tic activity against benzoyl-L-arginine ethyl ester and benzoyl-L- 
tyrosine ethyl ester. Proteinase II cleaves the oxidized B chain of 
insulin at the bonds Phe:—Vale, Hiss—Leue, Hisio—Leun, Alais— 
Leuis, Leuis—Tyris, and Tyris—Leu:7. Digestion of polylysine and 
polyarginine by proteinase II liberates products ranging from dode- 
capeptides to hexapeptides. Proteinases I and II catalytically inacti- 
vate human plasma a;—proteinase inhibitor (54,000 daltons). Elec- 
trophoretic analysis of the reaction of proteinase II with a:— 
proteinase inhibitor reveals that an inactivated inhibitor species of 
50,000 daltons is formed, and a peptide of 4,000 daltons is released. 
The gradual disappearance of the native inhibitor results in the 
corresponding loss of inhibitory activity against trypsin and chymo- 
trypsin. 


17116 Brain research. Hilts, P.J. Ed. Res. Rep. (Wash., D.C.); 11: 
No. 10, 663-679(15 Sep 1978). 

The following topics are discussed: opiates produced by the 
brain; developing theories of brain chemistry; effects of chemicals on 
memory and learning; endorphin testing with mental patients; studies 
on the human mind; electric stimulation, shock, and surgery; drug 
treatments; chemical transmission in the brain; rise in mood-drug 
taking by Americans; and questions arising over brain chemicals. 
(HLW) 


17117 Validation of '*CO, breath analysis as a measurement of 
demethylation of stable isotope labeled aminopyrine in = 
Schneider, J.F.; Schoeller, D.A.; Nemchausky, B.; Boyer, 
Klein, P. (Univ. of Chicago). Clin. Chim. Acta; 84: 1531621978). 
Interval sampling of expired breath as a simple, non-invasive 
assessment of the effect of liver disease upon hepatic microsomal 
drug metabolism, has been demonstrated with 
['*C]dimethylaminoantipyrine (aminopyrine). In order to eliminate 
radiation risk we have validated the use of aminopyrine labeled with 
the stable, non-radioactive isotope *C. Simultaneous oral adminis- 
tration of both ['*C]- and ["C]aminopyrine to five adult subj 
without liver disease as well as five patients with known liver 
disease, resulted in the excretion of label at nearly identical rates in 
both individual time collections (r = 0.94) as well as cumulative 
excretion for three hours (r = 0.97). An oral dose of 2-mg/kg of 
[**C]aminopyrine resulted in rates of production of *COz signifi- 
cantly greater than baseline variations in '*CO: production in the 
fasting, resting subject. Measurements of a single peak value at one 
half hour correlated closely with the determination of cumulative 
appearance over three hours (r = 0.96). A consistent reproducible 
increase in the peak production of '*CO2 was observed when five 
patients received phenobarbital. Stable isotope labeled aminopyrine 
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may be used to detect the effects of disease and treatment upon 
hepatic N-demethylation activity in human subjects without incur- 
ring any risk from radiation. Furthermore, the availability of another 
isotopic carbon label should make possible the study of direct drug- 
drug interaction utilizing CO2 analysis. 


17118 Effects of sulfite on metabolism in isolated mesophyll cells 
from Papaver somniferum. Paul, J.S.; Bassham, J.A. (Univ. of Cali- 
fornia, Berkeley). Plant Physiol.; 62: 210-214(1978). 

Exposure (30 minutes) of leaf-free mesophyll cells from the C- 
3 plant, Papaver somniferum, to concentrations of sulfite (SO2 + 
HSO;~ + SO;~) up to 20 millimolar stimulated the rate of CO 
incorporation as much as 30%. The sulfite rapidly affects the metab- 
olism of newly incorporated CO. Ammonia incorporation into 
glutamine and subsequent transamination reactions were stimulated 
during the short term exposure periods while glycolate metabolism 
apparently was inhibited by bisulfite at two points in the pathway. 
The results further indicate that glycolate is the major precursor of 
glycine in these cells. Prolonged periods of exposure (24 hours) to 
sulfite had somewhat different effects on carbon metabolism: the 
high concentrations (10 to 20 millimolar) severely inhibited all 
aspects of cellular metabolism while lower concentrations (1 milli- 
molar) appeared to inhibit ammonia incorporation but stimulated 
synthesis of sucrose and starch. 


17119 Cinnabarinate synthase activity in normal and acatalase- 
mic mice. Feinstein, R.N. (Argonne National Lab., IL). Proc. Soc. 
Exp. Biol. Med.; 158: 398-401(1978). 

The introduction of the acatalasemic gene locus, Cs/sup b/, 
which presumably affects only catalase biosynthesis, not only re- 
duces the catalase activity of blood and liver in two inbred strains of 
mice, but comparably reduces the activity of cinnabarinate synthase. 
This enzyme converts the carcinogen hydroxyanthranilic acid to 
another carcinogen, cinnabarinic acid. The injection of aminotria- 
zole, which inhibits the catalase activity of the liver but not of the 
blood, similarly inhibits the cinnabarinate synthase activity of the 
liver and not of the blood. The proteins responsible for the two 
enzyme activities therefore appear identical, confirming the recent 
suggestion of Savage and Prinz. The cinnabarinate synthase reaction 
can also be carried out by Cu** or Mn** in absence of any enzyme, 
but addition of a source of catalase or hemoglobin accelerates the 
reaction. Catalase or hemoglobin, in the absence of Cu* or Mn”, 
are incapable of carrying out the oxidative dimerization of hydrox- 
yanthranilic acid. 


17120 Isolation of new nor-isoprenoids related to tobacco thun- 
berganoids from Japanese domestic SUIFU tobacco. Takagi, Y.; 
Chuman, T.; Fujimori, T.; Kaneko, H.; Fukuzumi, T.; Noguchi, M. 
(Japan Tobacco Public Corp., Midori-ku, Yokohama). Agric. Biol. 
Chem. (Tokyo); 42: 327-331(1978). 

The structure of two new nor-isoprenoids, diastereomers of 
1,4-epoxy-2,10-dihydroxy-7-isopropyl-4-methyl-5E-undecene, isolat- 
ed from Japanese domestic SUIFU tobacco, has been determined 
mainly by '*C-NMR, 'H-NMR and high resolution MS. The carbon 
skeleton of the new compounds indicates that they are derived from 
thunbergane precursors. 


17121 Stability of '*°I label after intragastric or intravenous 
administration of radioiodinated latexes to mice. LeFevre, M.E. 
(Brookhaven National Lab., Upton, NY); Joel, D.D.; Laissue, J.A.; 
El-Aasser, M.S.; Vanderhoff, J.W. RES, J. Reticuloendothel. Soc.; 22: 
No. 3, 189-198(Sep 1977). 

The stability of '*°I tracer bound to styrene-butadiene copo- 
lymer latexes was determined by administering the latexes intragas- 
trically or i.v. to mice. Some of the latexes had been given an 
additional coating of polystyrene after iodination. Latex particle 
sizes were 0.17 to 0.25 um; coatings were 0.01 to 0.02 ym. 151 found 
in the urine after latex administration was not bound to latex parti- 
cles and was used as a measure of deiodination. Styrene: butadiene 
ratios used for latex preparation and percent of administered radioac- 
tivity recovered in the urine one day after intragastric administration 
were as follows: (a) 95:5 uncoated latex, 32.8%; (b) 84:16 uncoated 
latex, 56.3%; (c) 84:16 coated latex, 27.0%; (d) 60:40 uncoated latex, 
14.0%; (e) 60:40 coated latex, 8.9%. Following i.v. administration of 
latexes, similar amounts of '*°I were excreted in the urine during the 
first day. The remainder of i.v. administered radioactivity was re- 
tained in the liver with only slight loss in 5 days. Because of the 
instability of the label, radioiodinated latexes could not be used to 
quantitate latex absorption by the intestine; however, the data indi- 
cate that a small fraction (<0.01%) of latex given by gavage 
penetrates the intestinal barrier. Label was found to be released 
slowly from stock suspensions suggesting that some '5I loss from 
radioiodinated styrene-butadiene copolymer latexes is inevitable be- 
cause of the lability of the C-I chemical bond. 


17122 New aspect of the use of 2',3'-O-isopropylidene ribonucleo- 
sides for investigation of anomeric configuration. MacCoss, M.; 
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Robins, M.J.; Rayner, B.; Imbach, J.L. (Univ. of Alberta, Edmon- 
ton.). Carbohydr. Res.; 59: 575-579(1977). 

The multiplicity of the H-4' n.m.r. resonance-peak of 2’,3'- 
isopropylidene acetals provides an additional item of spectroscopic 
evidence for investigation of the anomeric configuration of ribonu- 
cleosides, in conjunction with the Adelta criterion. In instances 
where the Adelta criterion is not applicable because of saturation of 
the aglycon, this multiplicity effect apparently remains valid. How- 
ever, it must be emphasized that this is an empirical observation, and 
the C-1’ substituent should be of sufficient bulk and rigidity to ensure 
that enough steric interaction exists between the 5‘-CH2OH group 
and the base of the 8 anomers to prevent a decrease in phi’s,,’ 
towards 90°, with consequent diminution of Js’,4’. 


17123 Evaluation of radiorespirometry for the determination of 
monoamine oxidase activity in vivo utilizing [''C]octylamine as a 
substrate. Gallagher, B.M.; Fowler, J.S.; MacGregor, R.R.; Wolf, 
A.P. (Brookhaven National Lab., Upton, NY). Biochem. Pharmacol.; 
26: 1917-1922(1977). 

The inhibition of MAO in vivo by pargyline in mice has been 
studied to evaluate the usefulness of n-octylamine. HCI[1-''C], a 
substrate of MAO that is rapidly metabolized to ''COn, as a probe of 
MAO activity in vivo. In gyline-pretreated mice, the rate of 
decline in tissue levels of ['C]n-octylamine after intravenous admin- 
istration was decreased to an extent that varied with the particular 
tissue and the time after pargyline pretreatment. Likewise, pargyline- 
treated mice showed a reduced excretion of *CO, after [*'C]n- 
octylamine administration but not after octanoic acid[1-''C] or oc- 
tanol[1-'!C] injection. The duration of inhibition of **CO2 excretion 
after pargyline treatment paralleled reasonably well the inhibition of 
MAO measured directly in intestine and liver, but the inhibition of 
MAO in the lung, kidney and brain persisted longer. Direct measure- 
ment of mitochondrial MAO activity using ['*C]octylamine showed 
the following: intestine > liver > lung brain much greater than 
kidney. At 94 hr after pargyline administration, ''CO2 excretion was 
close to the control value yet the MAO activity of brain, lung, and 
kidney was less than half of the control value. Thus, the rate- 
determining step in the overall rate of ''COz2 excretion appears not 
to be the MAO-catalyzed step but the reactions occurring after 
deamination. 


17124 Rise time of EPR signal II/sub vf/ in chloroplast Photo- 
system II. Blankenship, R.E.; McGuire, A.; Sauer, K. (Univ. of 
California, Berkeley). Biochim. Biophys. Acta; 459: 617-619(1977). 

The rise time of the photoinduced, reversible EPR Signal II/ 
sub vf/ in spinach chloroplasts is found using flash excitation to be 
20 +- 10 us. The results are interpreted as evidence that the Signal 
II/sub vf/ radical is an electron carrier on the donor side of 
Photosystem II, but probably does not reult from the first donor to 
P680*. 


17125 Uptake and transport of iron and phosphate by Vallisneria 
spiralis L. Gentner, S.R. (Chalk River Nuclear Labs., Ont.). Aquat. 
Bot.; 3: 267-272(1977). 

Using *°Fe** and *?PO,* as tracers, the uptake and transport 
of iron and phosphate from a water environment by roots and shoots 
of the vascular aquatic plant Vallisneria spiralis L. were studied. 
Phosphate is taken up equally by roots and shoots, while roots take 
up more iron than shoots. Transport within the plant occurs princi- 
pally in the shoot to root direction. Excretion of both iron and 
phosphate from the plant was detected. 


17126 Lipogenesis in the developing brain from intracranially 
administered [1-'*C] acetate and [U—‘*C] glucose. Dhopeshwarkar, 
G.A.; Subramanian, C. (Univ. of California, Los Angeles). Lipids; 12: 
No. 9, 762-764(1977). 

Fifteen-day-old rats divided into two groups were fiven [1- 
44C] acetate or [U—'*C] glucose by intracranial injection and were 
sacrificed after 1 hr. Analysis of lipids from the two groups showed 
differences in the incorporation of radioactivity in the polar lipids 
and cholesterol. Analysis of brain fatty acid showed that whereas 
radioactivity from acetate was incorporated into saturated, mono- 
and polyunsaturated fatty acids, the radioactivity from [U—'C] 

lucose was found only in 16:0, 18:0, and 18:1. No radioactivity was 
ound in polyunsaturated fatty acids even after concentration on this 
fraction by AgNOs:SiO2 thin layer chromatographic method. This 
difference is discussed in epee terms of nonhomogeneous 
acetyl CoA pool, formation of acetyl CoA from glucose exclusively 
= the mitochondria, and activation of injected acetate to acetyl 
OA. 


17127 Separation of ‘*C-labeled glycolate pathway metabolites 
from higher plant photosynthate. Platt, S.G., Bassham, J.A. (Univ. of 
California, Berkeley). J. Chromatogr.; 133: 396-401(1977). 

In view of the proposed significance of the glycolate pathway 
in photorespiration in green plants, it is important to analyze the 
photosynthetic incorporation of tracer carbon into intermediates of 
that pathway, including glycolate, glycine, and serine. We recently 
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develo a method for conducting kinetic studies of “C flow 
through many metabolic pathways in whole green leaves during 

hotosynthesis with ‘*CO, under controlled conditions. Our method 
includes analysis for '*C in a large number of metabolites which are 
separated by two-dimensional paper chromatography (PC). When 
we obserbed that our usual solvents were inadequate for isolating 
and separating glycolate, glycine, and serine from our leaf extracts, 
we developed alternative PC systems for the quantitative isolation of 
those materials. These systems obviate the need for additional proce- 
dures such as liquid column chromatography, gas chromatography, 
and electrophoresis, which have been used for the isolation of 
glycolate and glycine and serine from higher plant photosynthate. 


17128 Leucine in cultured cells. Neff, N.T.; Ross, P.A.; Bar- 
tholomew, J.C.; Bissell, M.J. (Univ. of California, Berkeley). Exp. 
Cell Res.; 106: 175-183(1977). 

The metabolism of leucine by normal and virally transformed 
mouse fibroblasts in culture has been investigated. Cultures pulsed 
with [U--'C]leucine were studied for the distribution of radioactivity 
in the free amino acid pool, cellular protein, lipid and CO2. Less than 
1% of the label taken up was found in lipid and no radioactivity was 
recovered as CO. when cultures were pulsed in growth medium. 
That these cells retain the capacity to oxidize leucine was shown by 
experiments in which cultures pulsed in a balanced salt solution 
(Krebs--Ringer bicarbonate) showed linear evolution of CO2. Leu- 
cine proved to be a desirable marker for protein turnover studies due 
to its minimal metabolism when labeling was performed in growth 
medium. The appearance of radioactive leucine in the medium of 
cells previously labeled with ['*C]leucine was shown to be directly 
correlated with loss of radioactivity in cellular protein. A class of 
rapidly degrading proteins and a second group of proteins with a 
slower rate of turnover could be distinguished when cells were 
labeled with ['*C] and [*H]leucine for varying lengths of time. 
Density inhibited cultures degraded both these classes of proteins 
about twice as rapidly as did growing cells. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 17180 


17129 (CONF-781110—12) Volume-restricted freezing of living 
cells and tissues. Hirsch, G.P.; Senkan, S.M. (Oak Ridge National 
Lab., TN (USA); Massachusetts Inst. of Tech., Oak Ridge, TN 
(USA). School of Chemical Engineering Practice). 1978. Contract 
W-7405-ENG-26. 22p. Dep. NTIS, PC A02/MF AO1. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

In a novel method, the effects of constant-volume freezing on 
the survival of red-blood cells and Artemia Salina were examined. A 
constant-volume freezing process in which samples were frozen in 
stainless steel vessels significantly improved red-cell survival rates, 
but not those of Artemia compared with constant-pressure freezing. 
Cell survival rates were further increased by manipulating the sur- 
face-area-to-volume ratios of the vessels, and cooling and warming 
rates. Unfrozen Artemia survived 2.5 hr in a solution of 32.5% 
DMSO (dimethyl sulfoxide), pressures above 680 atm, and the 
formation of external ice. 


17130 (CONF-7804100—1) Data analysis of four x-chromosome 
inactivation experiments. Kane, V.E. (Union Carbide Corp., Oak 
Ridge, TN (USA). Computer Sciences Div.). 1978. Contract W- 
7405-ENG-26. 18p. Dep. NTIS, PC A02/MF AOl1. 

From Symposium on genetic mosaics and chimeras in mam- 
mals; Gatlinburg, TN, USA (3 Apr 1978). 

A statistical model of embryonic development is presented 
which formalizes estimation of the probability that a particular X 
chromosome is inactivated. Also, it is possible to estimate the cell 
pool size at the time of both X chromosome inactivation and organ 
precursor cell pool selection along with statistically testing some 
developmental hypotheses of interest. A by-product of the statistical 
model is a precise formulation of the biological and statistical as- 
sumptions implicitly used in the data analysis of some mosaic experi- 
ments. An analysis of four X-chromosome experiments is presented 
to illustrate the application of the statistical model. 


17131 Deletion of the long arm of chromosome 20 [del(20)(q11)] 
in myeloid disorders. Testa, J.R.; Kinnealey, A.; Rowley, J.D.; 
Golde, D.W.; Potter, D. (Univ. of Chicago). Blood; 52: No. 5, 868- 
877(Nov 1978). 

Detailed clinical and cytogenetic studies were performed in 
five patients who had abnormal hematopoiesis and an acquired 
deletion of an F-group chromosome. Cytogenetic analyses, with 
banding techniques, of cells from bone marrow, spleen, or unstimu- 
lated peripheral blood showed a partial deletion of the long arm of 
one chromosome 20 [del(20)(q1 1} in all five patients. Three patients 
had myeloproliferative disorders of uncertain classification, the 
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fourth had possible preleukemia, and the fifth had acute myelomono- 
cytic leukemia. Although the five cases showed certain similarities, 
the clinical and hematologic findings seen with the 20q- abnormality 
were not specific. None of the patients showed evidence of polycy- 
themia vera or idiopathic acquired refractory sideroblastic anemia, 
two diseases previously associated with the 20q-. Our studies indi- 
cate that the 20q-abnormality is not limited to diseases primarily 
affecting erythropoiesis but that it can be found in ray Senatier 
spectrum of myeloid disorders. In polycythemia vera, the 20q- has 
sometimes been regarded as a possible result of previous therapy 
with cytotoxic agents; however, four of our patients were untreated 
when the deletion was first noted. 


17132 Marrow cell egress: specificity of the site of penetration 
into the sinus. Chamberlain, J.K.; Lichtman, M.A. (Univ. of Roches- 
ter, NY). Blood; 52: No. 5, 959-968(Nov 1978). 

Blood cells exit the marrow through the wall of the marrow 
sinuses. Using quantitative electron microscopy of mouse marrow, 
we addressed two questions regarding the anatomic process of 
egress: Do leukocytes and reticulocytes exit at specific sites on the 
sinus wall or do they exit at random loci. Do leukocytes and 
reticulocytes in egress use a preformed pore or do they make the 
pore as they exit. We confirmed that exiting leukocytes and reticulo- 
cytes do not pass through intercellular junctions; rather they pene- 
trate endothelial cells. The distance of migrating cells from endothe- 
lial cell junctions (1.4 +- 0.1 jm) was significantly less (p <0.001) 
than the distance of endothelial cell junctions from points selected 
randomly along the sinus wall (4.0 +- 0.4 ym). The initial stage of 
cell penetration is often associated with thinning and formation of 
pits in the endothelial cell. A close-fitting migration pore forms and 
allows passage of the cell to the sinus lumen. The migration pore of 
leukocytes reaches a maximum diameter as the middle third of the 
cell is in transit, whereas the migration pore of reticulocytes is 
maximal as the first third of the cell is in transit. In sinuses with 
leukocytes in transit, pores unassociated with migrating cells com- 
pose only 10%, whereas pores associated with migrating cells com- 
pose 90% of the 25 pores/mm of the sinus wall. In sinuses without 
cells in transit, pore frequency was only 2/mm. Pores without 
migrating cells were smaller and were sealed by abluminal adventi- 
tial cells. They may represent residues of recent transit. These 
studies provide quantitative support for a preferential migration site 
for cells at the parajunctional zone of the endothelial cell and 
support the concept that pores are made at the time of egress. 


17133 Scanning electron microscopy of the adult rabbit lens. 
Harding, C.V.; Susan, S.; Murphy, H. (Wayne State Univ., Detroit, 
MI). Ophthalmic Res.; 8: 443-455(1976). 

Whole rabbit lenses which have been fixed and dried by a 
critical point drying process were fractured in the dried state, and 
the exposed internal surfaces were examined with a scanning elec- 
tron microscope (SEM). Virtually the entire field of fiber endin 
a suture can be reproducibly exposed, and examined with the S 
Other structural features of the lens fiber cells were systematically 
recorded at various locations from the center of the lens to the 
equator. The superficial, differentiating fibers tend to fracture 
through the cytoplasm, exposing the cell nuclei, whereas the mature 
fibers tend to fracture between adjacent cells, exposing cell surfaces. 


GENETICS 
REFER ALSO TO CITATION(S) 17130, 17173, 17174, 17191 


17134 Bromodeoxyuridine-induced mutations in synchronous 
Chinese hamster cells: temproal induction of 6-thioguanine and oua- 
bain resistance during DNA replication. Burki, H.J.; Aebersold, P.M. 
(Lawrence Berkeley Lab., CA). Genetics; 90: No. 2, 311-321(Oct 
1978). 


Mutations were induced in synchronous Chinese hamster cells 
by bromodeoxyuridine (BUdR) incorporated into cells for one-hour 
periods in the cell cycle. There was a very pronounced temporal 
dependence during the first half of the DNA synthesis period for the 
induction of damage leading to 6-thioguanine (6TG) and ouabain 
resistance. No mutants above background were induced by exposure 
to BUGR in G1 and G2 cells, and very few mutants were induced in 
the latter part of the DNA synthesis period. The peak for the 
induction of 6TG resistance occurs at about two hr in the DNA 
synthesis period; one hour later there is a peak for the induction of 
ouabain resistance. Both peaks occur before the time of maximum 
incorporation of BUdR into DNA. These results suggest that the 
mutagenesis by BUGR is associated with at least two nuclear genes, 
which replicate at two hr and three hr in the DNA synthesis period. 


17135 Evolution of continuous variation. III. Joint transmission 
of genotype, phenotype, and environment. Cavalli-Sforza, L.L. (Stan- 
ford Univ., CA); Feldman, M.W. Genetics; 90: No. 2, 391-425(Oct 
1978). 
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Evolutionary models of continuous traits are tee po 
Models are based on the ideas that: the phenotype is the result of the 
interaction between genotype and environment; the phenotype is the 
object of natural selection; not only the genotype but also environ- 
mental variables and even phenotypes can be directly transmitted. 
The phenotype of an offspring at birth is a linear combination of its 
genotypic value, the phenotypic values of its parents, and their 
environmental values, all measured on the phenotypic scale. The 
genetic effects are additive polygenic, and a mutation contribution to 
the within family variance is admitted. The values of the offspring 
phenotype and environment before selection are each linear combi- 
nations of these values at birth, the coefficients defining what we call 
“development.” Selection is mostly stabilizing of the Gaussian type, 
but directional selection is introduced using a Gaussian fitness func- 
tion with a large variance and a mean far from the current popula- 
tion. Assortative mating for both phenotype and environment are 
considered. The analysis in all cases is made by iteration of the 
means, variances and covariances of the trivariate random variable 

enotype, phenotype, environment) whose changes over time com- 
pletely specify the evolution. The problems of estimating the relative 
roles of each of the variates in the parents in determining the variates 
in the offspring are discussed. The major results concern the relative 
magnitudes of the variances and correlations of the three variates, 
genotype, phenotype and environment, in a variety of selective, 
developmental and assorting situations with complex transmission in 
which G- (genetic), F- (phenotypic), E- (environment) inheritance 
mechanisms operate jointly. The transmission rules and development 
patterns (i.e., interactions between phenotype and environment 
during development) are of major importance in determining qualita- 
tive features of the equilibrium distribution. 


17136 Mechanism of suppression in drosophila: control of sepiap- 
7) synthase at the purple locus. Science; 198: 1168-1170(16 Dec 

The amounts of sepiapterin and red pteridine eye pigments 
(drosopterins) in Drosophila melanogaster are known to be reduced 
in the purple mutant and restored to normal by a suppressor muta- 
tion. We show here that sepiapterin synthase activity is 30 percent of 
normal in pr and pr/sup bw/, two naturally occurring alleles of 
purple, and is restored to nearly normal levels by the suppressor 
su(s)?, A heterozygote of two newly induced alleles of pr has even 
lower enzyme activity (< 10 percent). The sepiapterin synthase 
activity is proportional to the number of wild-type pr alleles in flies 


when one and two copies of the allele are present and is higher in 
threethan in two-dose flies. We hypothesize that the purple locus 
may be a structural gene for sepiapterin synthase in Drosophila. 


17137 Effects of genotypic frequency and population density on 
fitness differentials in Escherichia coli. Smouse, P. (Univ. of Michi- 
gan, Ann Arbor); Kosuda, K. Genetics; 86: 399-411(Jun 1977). 

Two strains of Escherichia coli K-12, a lac* wild type and a 
lac™ auxotroph, were grown both as pure and mixed cultures, using a 
serial transfer procedure. Four different — media were em- 
ployed, consisting of the same minimal salts solution, but different 
total concentrations of the sugars lactose, arabinose, and glucose (in 
proportions 5:4:1). Population densities and —- ic frequencies 
were assayed every 48 hours, at the time of transfer. Population 
density of the pure lac* culture was greater than that of the pure 
lac™ culture for all media; this was expected, since the latter cannot 
utilize lactose. Mixed cultures quickly approached the same density 
as the corresponding lac* controls, and the frequency of the lac* 
genotype increased steadily for all media. Trajectories of GAMMA 
= log (P divided by Q) were strictly nonlinear, indicating a depen- 
dence of the selective differential on population density and genoty- 
pic frequency. The rate of substitution decreased slightly with in- 
creasing sugar concentration, contrary to theoretical expectation. It 
was speculated that either the generation interval was longer for 
denser cultures (higher substrate concentrations) or that buildup of 
— | gape me reduced the selective differential in denser 
cultures. For a single medium, however, the behavior of competin, 
genot 
mode! 


ic strains was reasonably well predicted by theoreti 
of frequency and density-dependent selection, the parameters 
of which may be related to the experimental inputs. 
17138 Multivariate analysis of ¢ disequilibrium in the Yan- 
omama, Smouse, P.E.; Neel, J.V. (Univ. of Michigan, Ann Arbor). 
Genetics; 85: 733-752(Apr 1977). 

The gametic disequilibria between all possible pairs of loci 
were examined for a set of eight codominant loci in each of fift 
Yanomama villages, using a multivariate correlation analysis which 
reduces the results to a single measure of departure from multiple- 
locus-gametic equilibrium. Thirty-two of the fifty villages departed 
significantly from multiple-locus gametic equilibrium. The largest 
contributions to the departure from multiple-locus equilibrium were 
due to the disequilibria between MN and Ss and between Rh(Cc) 
and Rh(Ee), indicating the effects of tight linkage. After removing 
the effects of these obvious sources of disequilibrium, sixteen of the 
fifty villages still remained significantly out of equilibrium. The 
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disequilibrium between any particular pair of loci was highly erratic 
from village to village, and (with the exception of the MN-Ss and 
Cc-Ee disequilibria) a out very close to zero overall, suggest- 
ing a lack of systematic forces (epistatic selection). The departure 
from equilibrium in any one village is in excess of that expected from 
random sampling alone, and is attributed primarily to the fission- 
fusion mode of village formation operative in the Yanomama and the 
fact that a single village consists of a few extended lineages. Village 
allele frequencies are highly correlated across loci, and most of the 
non-independence is accounted for by large correlations in the 
average allelic frequencies of different loci for related villages. It is 
suggested that these correlations also are due to territorial expansion 
and population growth. 


17139 Genetic-environmental interactions in the variation of 
blood pressure in Tecumseh, Michigan. Smith, D.G. (Fox Chase 
Cancer Center, Philadelphia); Sing, C.F. J. Chronic Dis.; 30: 781- 
791(1977). 

Emigrants and those who die were found to have higher age 
adjusted systolic BP than non-migrants and emigrants showed higher 
BP than non-migrants. For two single-locus cases, and their com- 
bined two-locus marker case, the BP differences among marker 
phenotypes were not homogeneous between non-migrants and those 
who die and between emigrants and those who die. The BP of 
emigrant marker phenotypes for the non-migrant—emigrant contrast 
varied in the same direction as the BP of marker phenotypes of those 
who died in the non-migrant—die contrast, but in the former con- 
trast the marker phenotype-subsample interaction was not judged 
statistically significant by the available samples. This may result from 
the lack of specificity in the emigrant subsample for comparison 
which is presumed to have experienced high levels of stress. Our 
data suggest that life crises which generate stress exaggerate differ- 
ences in BP between genotypes of loci which affect the level or rate 
of rise of BP. The average effects of both Rh-C and Kell alleles for 
emigrants resembled that of those who die more closely than that of 
non-migrants. These results are consistent with an explanation which 
attributes to stress encountered in life crises a major role in account- 
ing for phenotypic differences in BP. Its effect is to raise BP in 
certain predisposed genotypes which are marked by dosages of the c 
and k alleles. 


METABOLISM 
REFER ALSO TO CITATION(S) 17109, 17118, 17190 


17140 Possible mechanism for cadmium-induced hypertension in 
rats. Revis, N. (Univ. of Tennessee, Oak Ridge). Life Sci.; 23: 409- 
418(1978). 

The mechanism of cadmium-induced hypertension was ex- 
plored by measuring noradrenaline metabolism. Cadmium in vitro 
was shown to inhibit both monoamine oxidase and catechol-O- 
methyltransferase, the two enzymes which inactivate the neurotrans- 
mitters noradrenaline and adrenaline. However, rats which were 
injected or fed (via the drinking water) with cadmium showed that, 
among the tissues surveyed, these two enzymes were inhibited 
peepee only in the aorta. In vitro, cadmium was found to 
inhibit noradrenaline binding to membranes from the heart, lung, and 
kidney, while stimulating binding to aortic membranes, which sug- 
gests that the effects may be specific. These results suggest that, in 
the aorta, cadmium may inhibit the two catabolic enzymes of nora- 
drenaline, while at the same time stimulating noradrenaline-binding. 
Thus the effects of noradrenaline on vascular smooth muscle would 
be increased as well as prolonged. 


17141 Betaine accumulation and ['*C]formate metabolism in 
water-stressed barley leaves. Hanson, A.D.; Nelsen, C.E. (Michigan 
State Univ., East Lansing). Plant Physiol.; 62: 305-312(1978). 

Barley (Hordeum vulgare L.) plants at the three-leaf stage 
were water-stressed by flooding the rooting medium with polyethyl- 
ene glycol 6000 with an osmotic potential of -19 bars, or by with- 
hol water. While leaf water potential fell and leaf kill pro- 
grened the betaine (trimethylglycine) content of the second leaf 

lade rose from about 0.4 micromole to about 1.5 micromoles in 4 
days. The time course of betaine accumulation resembled that of 
proline accumulation. Choline levels in unstressed second leaf blades 
were low (<0.1 micromole per blade) and remained low during 
water stress. Upon relief of stress, betaine-like proline-remained at a 
high concentration in drought-killed leaf zones, but betaine did not 
disap; as rapidly as proline from viable leaf tissue during recov- 
ery. When [methyl-'*C]choline was applied to second leaf blades of 
intact plants in the growth chamber, water-stressed plants metabo- 
lized 5 to 10 times more '‘C label to betaine than control plants 
during 22 hours. When infiltrated with tracer quantities of 
[**C]formate and incubated for various times in darkness or light, 
segments cut from water-stressed leaf blades incorporated about 2- 





APRIL 15, 1979 


to 10-fold more '*C into betaine than did segments from unstressed 
leaves. In segments from stressed leaves incubated with ['*C]formate 
for about 18 hours in darkness, betaine was always the principal '*C- 
labeled soluble metabolite. This '*C label was located exclusively in 
the N-methyl! groups of betaine, demonstrating that reducing equiv- 
alents were available in stressed leaves for the reductive steps of 
methyl] group biosynthesis from formate. Incorporation of **C from 
formate into choline was also increased in stressed leaf tissue, but 
choline was not a major product formed from ['*C]formate. These 
results are consistent with a net de novo synthesis of betaine from 1- 
and 2-carbon precursors during water stress and indicate that the 
betaine so accumulated may be a metabolically inert end product. 


17142 Initial organic products of assimilation of ['* NJammonium 
and ['*N]nitrate by tobacco cells cultured on different sources of 
nitrogen. Skokut, T.A.; Wolk, C.P.; Thomas, J.; Meeks, J.C.; Shaffer, 
P.W.; Chien, W.S. (Michigan State Univ., East Lansing). Plant 
Physiol.; 62: 299-304(1978). 

Glutamine is the first major organic product of assimilation of 
13NH,* by tobacco (Nicotiana tabacum L. cv. Xanthi) cells cultured 
on nitrate, urea, Or ammonium succinate as the sole source of 
nitrogen, and of **NOs~ by tobacco cells cultured on nitrate. The 
percentage of organic **N in glutamate, and subsequently, alanine, 
increases with increasing periods of assimilation. ‘*NOs~, used for 
the first time in a study of assimilation of nitrogen, was purified by 
new preparative techniques. During pulse-chase experiments, there is 
a decrease in the percentage of '*N in glutamine, and a concomitant 
increase in the percentage of '*N in glutamate and alanine. Methion- 
ine sulfoximine inhibits the incorporation of **N from '*NH,* into 
glutamine more extensively than it inhibits the incorporation of '*N 
into glutamate, with cells grown on any of the three sources of 
nitrogen. Azaserine inhibits glutamate synthesis extensively when 
13NH,°* is fed to cells cultured on nitrate. These results indicate that 
the major route for assimilation of **NH,* is the glutamine synthe- 
tase-glutamate synthase pathway, and that glutamate dehydrogenase 
also plays a role, but a minor one. Methionine sulfoximine inhibits 
the incorporation of 1*N from '*NOs3~ into glutamate more strongly 
than it inhibits the incorporation of '*N into glutamine, suggesting 
that the assimilation of '*NH,* derived from '*NO3~ may be mediat- 
ed solely by the glutamine synthetase-glutamate synthase pathway. 


17143 Effects of ammonia on carbon metabolism in photosynthe- 
sizing isolated mesophyll cells from Papaver somniferum L. Paul, J.S.; 
Cornwell, K.L.; Bassham, J.A. (Univ. of California, Berkeley). 
Planta; 142: 49-54(1978). 

Addition of ammonia to a suspension of photosynthesizing 
isolated mesophyll cells from P. somniferum quantitatively alters the 
pattern of carbon metabolism by increasing rates of certain key rate- 
limiting steps leading to amino-acid synthesis and by decreasing rates 
of rate-limiting steps in alternative biosynthetic pathways. Of partic- 
ular importance is the stimulation of reactions mediated by pyruvate 
kinase and phosphoenolpyruvate carboxylase. The increased rates of 
these two reactions, which result in an increased flow of carbon into 
the tricarboxylic-acid cycle, correlate with a rapid rise in glutamine 
(via glutamine synthetase) which draws carbon off the tricarboxylic- 
acid cycle as a-ketoglutarate. Increased flux of carbon in this direc- 
tion one to come mainly at the expense of sucrose synthesis. The 
net effect of addition of ammonia to mesophyll cells is thus a 
redistribution of newly fixed carbon away from carbohydrates and 
into amino acids. 


MEDICINE 
REFER ALSO TO CITATION(S) 17045, 17046, 17129, 17148 


17144 Twin pack hemodialyzer. Markley, F.W. US Patent Ap- 
plication 822,861. 8 Aug 1977. 16p. 

The present invention relates to an improved design for a 
hemodialyzer which provides for increased contact between the 
blood and the dialysate fluid across the semipermeable membrane by 
increasing the blood flow path in the dialyzer unit, while at the same 
time increasing the blood velocity through the unit to prevent 
—— of fibrin on the semipermeable membrane surfaces. The 
hemodialyzer of the present invention includes two independent 
stacks of parallel flattened semipermeable membrane tubes disposed 
within a dialyzer casing. The dialysate fluid flows through the casing 
within the interior of the flattened tubes, while the blood flows 
through the casing around and between the semipermeable mem- 
brane tubes, the two independent stacks of the tubes being arranged 
within the casing such that the blood passes through each of the two 
independent stacks in succession. 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 15408, 17111 
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17145 (BNL—24614) Ruthenium-97 labeled compounds: a 
class of radiopharmaceuticals. Srivastava, S.C.; Som, P.; Meinken, 
G.; Sewatkar, A.; Ku, T.H. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 15p. (CONF-780948—2). 
Dep. NTIS, PC A02/MF AO1. 

From 2. congress on nuclear medicine and biology; Washing- 
ton, DC, USA (17 Sep 1978). 

The excellent physical properties of 2.9 day ruthenium-97 
(216 KeV y, 86%) combined with its chemical reactivity were 
exploited for the design of versatile new radiopharmaceuticals. Com- 
plexes of ruthenium (III and IV) with citrate, DTPA, MDP, EHDP, 
PYP, ethylenediaminetetramethylene phosphonate (EDTMP), and 
oxine 7-carboxylic acid acetate, and of ruthenium (II) with 1,10- 
phenanthroline and 3,4,7,8-tetramethyl 1,10-phenanthroline were 
prepared and studied. Preparation of a ruthenium—sulfur colloid 
was achieved and its application in lymphangiography was demon- 
strated. Ruthenium chloride clears from the blood slowly; at 24 hr, 
the activity remains diffused all over the body including muscle, and 
excretion is only partial. Ru-DTPA and Ru-citrate both are eliminat- 
ed rapidly via the kidneys. Ru-EHDP and Ru-EDTMP clear fast 
from the blood and localize in bone. The oxine complex showed 
excellent promise as a hepatobiliary agent; excretion via the ki 
was negligible. Several complexes of Ru (II) and ammine-Ru (III), 
especially with nitrogen heterocycles such as pyridines, phenanthro- 
lines, and purine bases are under evaluation in animal tumor models. 
Uptake of ruthenium phosphate compounds in experimental myocar- 
dial infarcts shows promise. BLIP production of Ru-97 has been 
achieved using the Rh-103 (p, 2p5n) Ru-97 reaction (> 100 mCi/ 
day). These results reinforce our optimism regarding the potential of 
ruthenium-97 in nuclear medicine, in particular when periodic or 
delayed scans are either necessary or desirable in order to diagnose 
or monitor the progress of disease. 


17146 (BNL—24711) Medical application of neutron capture y- 
ray spectroscopy: measurement of cadmium and nitrogen in living 
human subjects. Vartsky, D.; Ellis, K.J.; Cohn, S.H. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-2-C-02- 
0016. 3p. (CONF-780926—8). Dep. NTIS, PC A02/MF AO1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

In-vivo measurement of small quantities of Cd is ae due 
to the high radiative neutron-capture cross-section of ™°Cd (12.3%, 
20000 b). Under slow neutron capture in ™°Cd, the excited ™*Cd 
decays by prompt emission of cascade of gamma-rays of which the 
most intense is the 559 keV transition from the first excited state to 
the ground state. For a total kidney or liver dose of 670 mrem, the 
detection limits are 2.5 mg or 1.5 ug/g respectively. A table shows 
the results of a study on normal subjects with smoking and non- 
smoking history. The study indicates higher cadmium levels in the 
group of smokers. The method of measuring body N utilizes the 
*N(n,y)"*N reaction. The total energy available on slow neutron 
capture is 10.83 MeV and approximately 15% of the de-excitations 
take place directly to the ground state of '°N. The irradiation facility 
is basically the same as that described for measurement of Cd. The 
Cd collimator, however is replaced by a second collimator designed 
to provide a wide beam 13 x 60 cm at the level of the bed. During 
the irradiation the subject lies on a motorized bed which moves 
across the neutron beam. The precision or reproducibility of the 
measurements was performed using an Alderson phantom. For a 
standard 70 kg man having 2000 g of N, the accuracy of the 
measurement is +-2% with an pel of 1.3% for reproducibility, 
based on several measurements over a 6-month period. The total 
radiation dose for a bilateral irradiation is 45 mrem. Initial clinical 
studies will concentrate on sequential measurements of body N. 


17147 (HRP—0023358) Hospital structure and technical efficien- 
cy in the production of nuclear medicine. Doctoral thesis. 

G.W. (Oklahoma State Univ., Stillwater (USA)). 1976. , Availa- 
ble from University Microfilms International, 300 N. Zeeb Road, 
Ann Arbor, MI 48106. UM No, 77-5211. 

The relationship of hospital structure to production efficiency 
is explored. The hospital subindustry on which this research centers 
is nuclear medicine. The hypotheses generated were that technical 
efficiency is reduced by increased competitive coma by a lack of 
profit incentive, by a broader service range, and by in-house training 
of technical personnel. Most data employed in the prey Bm 
— from the American College of Radiology and the rey 

esearch and Development Administration Census of Nuclear M 
cine. More specific information came from questionnaires sent to 
2,050 short-term general hospitals known to have a nuclear medicine 
facility. Of the responses 1,362 were usable for the study. A major 
study finding was that over half of the variations observed in 
technical efficiency were attributable to the structural elements 
being studied. The research indicated that competition for staff 
physicians has a role in reducing technical efficiency; that the output 
effect of in-house manpower training was relatively unimportant; 
and that profit incentives do have a significant impact. It is suggested 
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that increased technical efficiency could be achieved through re- 
duced competitive intensity, stronger profit orientation, and reduced 
service range. A bibliography is included. 


17148 (HRP—0900101) Comparative cost analysis -- computed 
y vs. alternative diagnostic procedures, 1977-1980. Gempel, 
P.A.; Harris, G.H.; Evans, R.G. (Little (Arthur D.), Inc., Cam- 
bridge, MA (USA). Dec 1977. 58p. NTIS PC A04/MF AOI. 
In comparing the total national cost of utilizing computed 
tomography (CT) for medically indicated diagnoses with that of 
conventional x-ray, ultrasonography, nuclear medicine, and explora- 
tory surgery, this investigation concludes that there was little, if any, 
added net cost from CT use in 1977 or will there be in 1980. 
Computed tomography, generally recognized as a reliable and useful 
diagnostic modality, has the potential to reduce net costs provided 
that an optimal number of units can be made available to physicians 
and patients to achieve projected reductions in alternative proce- 
dures. This study examines the actual cost impact of CT on both 
cranial and body diagnostic procedures. For abdominal and mediasti- 
nal disorders, CT scanning is just beginning to emerge as a diagnos- 
tic modality. As such, clinical experience is somewhat limited and 
the authors assume that no significant reduction in conventional 
procedures took place in 1977. It is estimated that the approximately 
375,000 CT body procedures performed in 1977 represent only a 5 
percent cost increase over use of other diagnostic modalities. It is 
projected that 2,400,000 CT body procedures will be performed in 
1980 and, depending on assumptions used, total body diagnostic 
costs will increase only slightly or be reduced. Thirty-one tables 
appear throughout the text presenting cost data broken down by 
types of diagnostic procedures used and projections by years. Ap- 
pendixes present technical cost components for diagnostic proce- 
dures, the comparative efficacy of CT as revealed in abstracts of 
published literature, selected medical diagnoses, and references. 


17149 (N—78-20756) Evaluation of thallium-201 scanning for 
detection of latent coronary artery disease. Final report. Johnson, 
P.C.; Leblanc, A.; Deboer, L.; Jhingran, S. (Methodist Hospital, 
Houston, TX (USA)). 1978. Contract NAS9-15119. 18p. (NASA- 
CR—151662). NTIS PC A02/MF AO1. 

The use of thallium imaging as a noninvasive method to 
accurately screen shuttle passengers for latent coronary artery dis- 
ease was investigated. All radionuclide procedures were performed 
using an Anger type camera with a high resolution collimator. A 
minimum of 200,000 counts were collected for each image using a 
20% window centered on the 69-83 keV X-rays. For the images 
obtained following injection with the patient at rest, the testing was 
begun 10 minutes after injection. Injections of TT during exercise 
were made at a point near the termination of the treadmill procedure 
as determined by either the appearance of ST segment changes on 
the electrocardiogram consistant with subendocardial ischemia, the 
appearance of angina-like chest pain in the patient or fatigue in the 
patient which required cessation of the test. The severity of heart 
disease was based on the medical history, physical exam, exercise 
electrocardiograms, chest X-rays and the coronary arteriogram. 


17150 Tantalum-178 - a short-lived nuclide for nuclear medicine: 
production of the parent W-178. Holman, B.L.; Harris, G.I; Neir- 
inckx, R.D.; Jones, A.G.; Idoine, J. (Harvard Medical School, 
Boston, MA). J. Nucl. Med.; 19: No. 5, 510-513(May 1978). 

The physical decay characteristics of the short-lived radionu- 
clide Ta-178 (half-life 9.3 min) appear to be suitable for use in 
conjunction with low-energy detection systems such as the 
multiwire proportional camera. This camera is inefficient for emis- 
sions with energies greater than 100 keV. The gamma-ray spectrum 
of Ta-178 is dominated by the characteristic hafnium x-rays (55 to 65 
keV), emitted as a result of electron-capture decay. The parent 
nuclide, W-178 (half-life 21.7 d), was produced in the Michigan State 
University cyclotron by proton bombardment of stacked natural 
tantalum-foil targets. Optimum production was found to occur with 
an incident proton energy of 34 MeV at an effective activity of 1.1 
mCi/pA-hr per MeV of target thickness. Tungsten-178 was chemi- 
cally separated from the Ta foils with a yield of 98%. 


17151 Tantalum-178 - a short-lived nuclide for nuclear medicine: 
development of a potential generator system. Neirinckx, R.D.; Jones, 
A.G.; Davis, M.A.; Harris, G.I; Holman, B.L. (Harvard Medical 
School, Boston, MA). J. Nucl. Med.; 19: No. 5, 514-519(May 1978). 

We describe a chemical separation that may form the basis of 
a generator system for the short-lived radionuclide Ta-178 (T/sub 1/ 
2/ = 9 min). The parent nuclide W-178 (T/sub 1/2/ = 21.7 days) is 
loaded on an anion-exchange column and the daughter eluted with a 
mixture of dilute hydrochloric acid and hydrogen peroxide. The 
yields of tantalum and the breakthrough of the tungsten parent as a 
function of the eluting conditions are discussed, and preliminary 
animal distribution data are presented for various treatments of the 
eluant solution. 
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17152 Transverse section reconstruction of gamma-ray emitting 
radionuclides in patients. Budinger, T.F.; Gullberg, G.T. pp 315-342 
of Reconstruction tomography in ciognostio radiolo Oey and nuclear 
medicine. Ter-Pogossian, M.M. (ed.). Baltimore, MD; University 
Park Press (1977). 

Transverse section images of head, thorax, heart, liver, 
kidney, and skeleton have been obtained in patients using technetium 
radiopharmaceuticals, '*°Cs, and °'T1. The practical clinical studies 
as well as phantom studies demonstrate that section images can be 
obtained by multiple views with the ma camera using an itera- 
tive least-squares technique or the back projection of Fourier filtered 
projections (convolution method). Resolution similar to that of the 
gamma camera can be obtained in the transverse section images. 
Attenuation of the single photon through the tissue seriously detracts 
from this technique, and nonquantitative results are obtained unless 
methods for compensating attenuation are employed. Eight methods 
of compensating for attenuation have been examined. The most 
general technique is the use of the actual attenuation coefficients as 
determined by a transmission study prior to the emission study. 
Another technique employs the assumption of constant attenuation 
and the a of a correction that takes into account the 
thickness of the organ. These techniques allow one to calculate the 
isotope distribution within an accuracy of 10% for a section of 
unknown a — shape. If the particular patient geometry is known, 
then a simple matrix multiplication (inner product) between uncor- 
rected section and a previously determined correction matrix gives 
good compensation for the head. 


MICROBIOLOGY 


Raps (COO—3390-34) Accumulation and transport of minerals 


y marine protozoa. Final report, September 1, 1975—November 30, 
1978. Gold, K. (New York Aquarium, Brooklyn (USA). Osborn 
Labs. of Marine Sciences). Nov 1978. Contract EY-76-S-02-3390. 6p. 
Dep. NTIS, PC A02/MF AO1. 

Lorica building was studied experimentally for Tintinnopsis 
parva, an agglutinated tintinnid. This species incorporated either 
siliceous or calcium-rich particles. Evidence of agglutination was 
seen within 30 min following the addition of particules to cultures of 
the protozoa. Fully agglutinated loricae were produced by the 
proter; partially incrusted loricae attributed to an opisthe were also 
recovered. The cytoplasmic evaginations of unknown function 
called striae were seen under the scanning electron microscope in 
better relief than ever before. They may provide the mechanism 
whereby the enclosed capsules are brought into contact with prey 
organisms. The tintinnid Tintinnopsis parva was reared in the labora- 
tory and its ultrastructure compared with published records on other 
species. Capsules, unique inclusions restricted to this group of proto- 
zoa, were found mainly in the posterior cortical region and in the 
cytoplasmic evaginations connected to the large adoral membran- 
elles. The constant position of the evaginations and the structure of 
the capsules suggest that both structures are important in food 
capture - the evaginations to provide the mechanism whereby the 
capsules are brought into proximity to food items; the capsules, 
possibly, to stun or inactivate the prey. 


17154 Hydrocarbon fermentation: kinetics of microbial cell 
growth. Goma, G. (Institut National des Sciences Appliquees, Tou- 
louse); Ribot, D. Biotechnol. Bioeng.; 20: No. 11, 1723-1734(Nov 
1978). 

Modeling of microbial growth using nonmiscible substrate is 
studied when kinetics of substrate dissolution is rate limiting. When 
the substrate concentration is low, the growth rate is described by an 
analytical relation that can be identified as a Contois relationship. If 
the substrate concentration is greater than a critical value S/sub crit/ 
, the potentially useful hydrocarbon S* concentration is described by 
S* = S/sub crit//(1 + S/sub crit//S). A relationship was found 
between S/sub crit/ and the biomass concentration X. When X 
increased, S/sub crit/ decreased. The cell growth rate is related to a 
relation » = p/sub m/[A(X/S/sub crit/)(1 + S/sub crit//S) + 
1]-*. This model describes the evolution of the growth rate na 
exponential or linear growth occurs, which is related to physico- 
chemical properties and hydrodynamic fermentation conditions. Ex- 
perimental data to support the model are presented. 


17155 Continuous culture of Candida lipolytica on n-hexadecane. 
Gutierrez, J.R.; Erickson, L.E. (Kansas State Univ., Manhattan). 
Biotechnol. Bioeng.; 20: No. 11, 1833-1848(Nov 1978). 

Candida lipolytica was grown continuously on n-hexadecane 
as the main source of carbon. A transient continuous-culture experi- 
ment was also conducted to investigate hydrocarbon-limited growth; 
the hydrocarbon feed flow rate was stopped for several hours and 
then resumed at a reduced steady-state flow rate. Interfacial tension, 
Sauter mean diameter, pseudosolubility, fraction of cells in the 
aqueous phase, oil-phase volume fraction, and cell concentration 
were measured to characterize the system. The microorganisms 
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appear to utilize both the submicron drops and the microscopic 
drops. The effects of interfacial tension, pseudosolubility, and unoc- 
cupied interfacial area on the kinetics of hydrocarbon fermentation 
are discussed here. A conceptual model for hydrocarbon uptake is 
presented and discussed. 


MORPHOLOGY 


REFER ALSO TO CITATION(S) 17153 


PATHOLOGY 
REFER ALSO TO CITATION(S) 17140, 17167, 17196, 17197 


17156 Host-pathogen interactions. XIV. Isolation and partial 
characterization of an elicitor from yeast extract. Hahn, M.G.; Alber- 
sheim, P. (Univ. of Colorado, Boulder). Plant Physiol.; 62: 107- 
111(1978). 

An elicitor of glyceollin accumulation in soybeans (Glycine 
max L.) has been isolated from a commercially available extract of 
brewers’ yeast. Yeast is not a known pathogen of plants. The elicitor 
was isolated by precipitation in 80% (v/v) ethanol followed by 
column chromatography on DEAE-cellulose, sulfopropyl-Sephadex, 
and concanavalin A-Sepharose. Compositional and structural analy- 
sis showed the elicitor to be a glucan containing terminal, 3-, 6-, and 
3,6-linked glucosyl residues. The yeast elicitor stimulates the accu- 
mulation of glyceollin in the cotyledons and hypocotyls of soybeans 
when as little as 15 nanograms or 100 nanograms of the elicitor is 
applied to the respective tissues. The yeast elicitor is very similar in 
both structure and absolute elicitor activity to an elicitor isolated 
from the mycelial walls of Phytophthora megasperma var. sojae, a 
pathogen of soybeans. These and other results of this laboratory 
suggest that plants are able to respond to the presence of a wide 
range of fungi by recognizing, as foreign to the plant, structural 
polysaccharides of the mycelial walls of the fungi. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 17187, 17196 


17157 Tumor-associated antigens of rat Moloney sarcoma cells, I. 
Cell-surface antigens. Leung, K.; Jones, J.M.; Feldman, J.D. (Scripps 
Clinic and Research Foundation, La Jolla, CA). J. Immunol.; 121: 
No. 5, 1836-1843(Nov 1978). 

The dissociated cell surface membranes of a rat Moloney 
sarcoma (MST), derived from a BN rat, were extracted with 2 M 
KI, with 6 M guanidine thiocyanate, or by papain digestion. Extracts 
obtained with these three reagents were fractionated on columns of 
controlled-pore glass, 170 A pore size. A fraction was eluted from 
each preparation that contained tumor-associated antigens (TAA), 
viral, fetal, and histocompatibility antigens. With an antibody specif- 
ic for TAA, the TAA, devoid of detectable viral, fetal, and histo- 
compatibility antigens, were co-precipitated by addition of goat 
antibody to rat immunoglobulin. After electrophoresis, on slab gels, 
three bands were detected with estimated m.w. of 185,000, 150,000, 
and 70,000. No such bands were detected on slab gel electrophoresis 
with extracts of BCS, a chemically induced tumor, of normal BN 
lymphoid cells, of M-MuLYV, or of fetuses, after incubation with anti- 
TAA antibody and goat antibody to rat immunoglobulin. TAA 
extracts prepared with 2 M KI, 6 M guanidine thiocyanate, or papain 
digestion showed immunologic reactivity. Cold TAA inhibited the 
co-precipitation of labeled TAA by rat antibody specific for TAA; 
they elicited antibody in guinea pigs but not in rats; and antibodies 
specific for TAA were cytotoxic to MST in the presence of C. 


17158 Tumor specific immune response of experimental active- 
specific immunotherapy. Meyer, A.A.; Enker, W.E.; Jacobitz, J.L.; 
Wissler, R.W.; Craft, K. (Univ. of Chicago). Cancer; 39: No. 2, 565- 
569(Feb 1977). 

Evidence for augmentation of antigenic recognition was in- 
vestigated by measuring antigen-specific lymphocyte stimulation in 
animals which were minimally immunized with Con A-modified 
tumor cells. Comparison of lymphocyte stimulation response was 
made to animals immunized with unmodified tumor cells or sham 
immunization. Markedly heightened, tritiated Thymidine incorpora- 
tion was observed in the lymph node cells from animals immunized 
with Concanavalin A-modified tumor cells, while minimal response 
was observed in control hosts. These preliminary findings imply that 
Con A-modified tumor cell immunotherapy may work by augment- 
ing the host's capacity to recognize minimal differences in immuno- 
genicity between tumor cells and the normal cells of origin. This 
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modulation of the immune response may be a key factor in the 
success of active-specific immunotherapy. 


17159 Definitive value of acti immunotherapy for 
perimental carcinoma of the colon. Enker, W.E.; Jacobitz, J.L. (Univ. 
of Chicago). Surgery; 80: No. 2, 164-170(Aug 1976). 

Active-specific immunotherapy with concanavalin A or with 
neuraminidase-modified syngeneic tumor cells has been studied in an 
experimental model of colon cancer. Systemic immunotherapy with 
concanavalin A-modified tumor cells or with neuraminidase-modi- 
fied tumor cells has resulted in up to 70% cure of rats receiving a 
lethal inoculum of tumor in a model tumor system which o' 
proved 80% lethal to untreated hosts. The possible mechanisms 
whereby neuraminidase or concanavalin A are effective cell-surface 
modifiers for active-specific immunotherapy are discussed. In vitro 
studies suggest markedly heightened antigenic recognition following 
immunization with concanavalin A-modified syngeneic tumor cells. 
These studies represent the first apparent evidence for the definitive 
value of systemic active-specific immunotherapy for the adjuvant 
treatment of large bowel cancer. 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 17202 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 17048, 17049, 17082, 17085, 17093 


17160 (NP—23444) Identification and specification of inputs for 
benefit-cost modeling of pesticide use. Epp, D.J.; Tellefsen, F.R.; 
Shute, G.A.; Bear, R.M.; Wilkinson, K.P. (Pennsyivania State Univ., 
University Park (USA). Center for the Study of Environmental 
Policy). [nd]. 152p. Pennsylvania State Univ., University Park, PA. 

The purpose of this report is to define, delineate, and improve 
data inputs to benefit-cost analysis. Specific objectives established to 
support this purpose are: to provide a comprehensive classification 
scheme incorporating all impacts resulting from a favorable pesti- 
cide-use decision; to establish conceptually valid approaches to the 
quantifications of major effects of pesticide use; to identify and 
usefully display areas of inputs a is currently 
inappropriate and, if attempted, could oo luce misleading or serious- 
ly biased results; and to illustrate application of benefit-cost 
analysis through examples based on the use of aldrin on corn. Proper 
attention to the six sections of the procedure developed in this 7. 
will give a broad, although not necessarily complete, review of the 
effects of a pesticide-use decision and will ly assist comparison 
of the benefits and costs. The six major sections are: a taxonomy of 
pesticide use effects; economic production; human health; environ- 
mental impacts; aesthetic impacts; and distribution effects. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


REFER ALSO TO CITATION(S) 16759 


RADIATION EFFECTS 


EXTERNAL SOURCE 


17161 DNA repair in V-79 cells treated with combinations of 
ultraviolet radiation and N-acetoxy-2-acetylaminofluorene. Ahmed, 
F.E.; Setlow, R.B. (Brookhaven National Lab., Upton, NY). Cancer 
Res.; 37: 3414-3419(Sep 1977). 

Earlier experiments on human cells showed that N-acetoxy-2- 
acetylaminofluorene mimics ultraviolet radiation in biological and 
repair characteristics and that the amount of ir from a combined 
treatment was additive. Chinese hamster V-79 cells are less profi- 
cient than human cells in excision repair of pyrimidine dimers 
resulting from irradiation. We therefore investigated the combined 
effects of both agents on repair in V-79 cells to see whether they 
follow the same pattern as in human cells. They did not. Measure- 
ments of unscheduled DNA synthesis and the photolysis of DNA 
repaired in the presence of bromodeoxyuridine gave information 
about repair due to both agents, and the use of an endonuclease in an 
extract of Micrococcus luteus allowed us to measure repair of only 
ultraviolet damage in the presence of N-acetoxy-2-acetylaminofluor- 
ene damage. Each technique indicated that the amount of repair 
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from a combined treatment was less than additive and in some cases 
less than that due to either agent. We conclude that V-79 cells are 
different from human fibroblasts in the excision repair of both 
ultraviolet and N-acetoxy-2-acetylaminofluorene damage and sug- 
gest that both kinds of damages inhibit repair of damage due to the 
other agent. 


BASIC STUDIES 


17162 (N—78-19740) Assessment of the impact of increased solar 
ultraviolet radiation upon marine ecosystems. Annual progress report, 
8 October 1976—8 December 1977. Vandyke, H. (Oregon State 
Univ., Corvallis (USA). Dept. of General Science). Dec 1977. Con- 
tract NAS9-14860. 72p. (NASA-CR—151648). NTIS PC A04/MF 
AOl. 

The areas investigated in the course of this study included: (1) 
the potential for irreversible damage to the productivity, structure, 
and functioning of a model estuarine ecosystem by increased UV-B 
radiation input to ecosystems highly stable or amenable to adaptive 
change, and (2) the sensitivity of key community components (the 
primary producers, consumers, and decomposers) to increased UV-B 
radiation. Three specific areas were examined during the past year: 
(1) a continuation of the study utilizing the two seminatural ecosys- 
tem chambers, (2) a pilot study utilizing three flow-through ecosys- 
tem tanks enclosed in a small, outdoor greenhouse, and (3) sensitivity 
studies of representative primary producers and consumers. 


17163 (PB—278666) Studies on the role of solar ultraviolet radi- 
ation in natural water purification by aquatic ecosystems. Research 
report. Calkins, J.; Barcelo, J.A.; Grigsby, P.; Martin, S. (Kentucky 
Water Resources Research Inst., Lexington (USA)). Jan 1978. Con- 
tracts DI-14-34-0001-6018;DI-14-3 1-7037. 101p. (RR—108). 
NTIS PC A06/MF AO1. 

The possibility that pollution might deplete the stratospheric 
ozone layer and intensify solar uv at the earth’s surface focuses 
attention on the role of solar uv in the various ecosystems at the 
earth’s surface. Previous studies suggested that solar uv might con- 
tribute to bacterial die off in wastewater and the studies reported 
here were directed toward elucidating the action of solar uv in 
natural waters. It was assumed that solar uv action on aquatic 
ecosystems can be evaluated (using proper models) on the basis of 
the following four independently measurable quantities: (1) the inten- 
sity of solar uv at the water surface; (2) the attenuation of the uv in 
the water column, (3) the position of the critical organism in the 
water, and (4) the sensitivity of the individual organisms to solar UV 
exposure. These four factors were investigated on a continuing basis 
and the results of measurements were utilized along with special 
field and laboratory experiments to assess uv-B actions. 


17164 Ultraviolet-induced reversion of cycl alleles in radiation 
sensitive strains of yeast. II. rev2 mutant strains. Lawrence, C.W.; 
Christensen, R.B. (Univ. of Rochester, NY). Genetics; 90: No. 2, 213- 
226(Oct 1978). 

The range of specificity of the rev2-1 mutation, an allele that 
reduces the frequency of ochre revertants induced by uv in Sacchar- 
omyces cerevisiae, has been investigated by examining its influence 
on the reversion of eleven well-defined and contrasting cycl muta- 
tions. We have shown that the REV2 gene product is concerned 
only with the reversion of ochre alleles; it plays virtually no role in 
the reversion of amber, missense or frameshift mutations. We have 
also shown that its effect is specific and confined to only some 
highly revertible ochre alleles. The REV2 gene product appears to 
enhance reversion at these sites by facilitating the conversion of two 
otherwise nonmutagenic photoproducts into a single premutational 
lesion. UV-induced killing of rev2-1 strains was found to be signifi- 
cantly greater on fermentable rather than on nonfermentable media. 


MAN 


REFER ALSO TO CITATION(S) 16179, 16181, 16183, 16184, 
16185, 16186, 16188, 17195, 17198, 17208, 17494 


17165 (BNL—24000) Factors influencing the public perception 
of risks to health and safety: a brief s . Van Horn, A.J.; 
Wilson, R. (Harvard Univ., Cambridge, MA (USA)). Aug 1977. 
Contract EX-76-C-02-0016. 18p. Dep. NTIS, PC A02/MF AOI. 

The following topics are discussed: categories of risks; scien- 
tific and technological bases for estimating expected risks and bene- 
fits; probability of an accident with particular consequences; reduc- 
tion of risks and costs of reduction; distribution of risks and benefits; 
and methods of assessing public perceptions of risk: revealed prefer- 
ence method; expressed preference method, and implied preference 
method. (HLW) 


17166 (CONF-780962—1) Personnel monitoring: past, present, 
and future. Auxier, J.A. (Oak Ridge National Lab., TN (USA)). 
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1978. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on fifty years of radiation protection; Lick, 
IN, USA (8 Sep 1978). 

The history of personnel radiation monitoring is reviewed, 
with emphasis on advances in the development of personnel moni- 
tors since 1945. 


17167 (NTISUB/D/296—005) Radiation carcinogenesis and re- 
lated radiobiology. Special listing. (National Cancer Inst., Bethesda, 
MD (USA). International Cancer Research Data Bank). 5 May 1978. 
46p. (NCI/ICRDB/SL—77/119). NTIS PC A03/MF AO1. 

This Special Listing of Current Cancer Research Projects is a 
service of the International Cancer Research Data Bank (ICRDB) 
program of the National Cancer Institute. Each listing contains 
descriptions of ongoing projects in one selected cancer research 
area. The descriptions are provided by cancer scientists in about 50 
different countries. Research areas covered in this listing are: Human 
cancer and exposure to radiation; experimental radiation carcino- 
genesis and radiation biology. 


17168 Significance of mediastinal involvement in early stage 
Hodgkin's disease. Mauch, P.; Goodman, R.; Hellman, S. (Harvard 
Medical School, Boston, MA). Cancer; 42: No. 3, 1039-1045(Sep 
1978). 

From 19. annual meeting of the American Society of Thera- 
peutic Radiologists; Denver, CO, USA (1 Nov 1977). 

Between April 1969 and December 1974, 111 consecutive 
surgically staged I A and II A patients with supradiaphragmatic 
Hodgkin's disease were treated at the Joint Center for Radiation 
Therapy. Patients received 3600 to 4400 rad to mantle and para- 
aortic—splenic pedicle regions. Median follow-up was 56 months. 
Fourteen patients developed relapsing Hodgkin's disease and three 
patients died of possible treatment-related causes, two with acute 
myocardial infarctions and one with radiation pneumonitis. Patients 
with mediastinal enlargement greater than one third of the chest 
diameter have a significantly higher risk (p < 0.01) of developing 
relapse (9 of 18) than patients with lesser or no mediastinal disease (5 
of 93). Of the 18 patients with large mediastinal disease, six relapsed 
in the mediastinum and two in the lung. There continue to be no 
pelvic extensions in the entire group. There is a 92% relapse-free and 
97% overall survival in the 93 patients without extensive mediastinal 
disease. We continue to recommend mantle and para-aortic—splenic 
pedicle irradiation for these patients. In view of the large number of 
relapses in patients with extensive mediastinal disease, we are now 
treating this subgroup of patients with MOPP chemotherapy in 
addition to mantle and para-aortic irradiation. 


17169 Bone marrow regeneration following large field radiation. 
Sacks, E.L. (Stanford Univ. School of Medicine, CA); Goris, M.L.; 
Glatstein, E.; Gilbert, E.; Kaplan, H.S. Cancer; 42: No. 3, 1057- 
1065(Sep 1978). 

From 19. annual meeting of the American Society of Thera- 
peutic Radiologists; Denver, CO, USA (1 Nov 1977). 

Regeneration of bone marrow following radiation only was 
investigated using '*In as a bone scanning agent. Factors which 
influence local marrow regeneration are dose, age of the patient, and 
the total amount of the marrow which was irradiated. Time effects 
are not demonstrated in this study, except to the extent that most 
regeneration did occur within the first 12 months following irradia- 
tion. The most striking finding is the effect of the irradiation volume. 
Apparent inconsistencies in earlier reports concerning the dose effect 
could be explained by this effect alone. 


17170 Second neoplasms following megavoltage radiation in a 
pediatric population. Haselow, R.E.; Nesbit, M.; Dehner, L.P.; Khan, 
F.M.; McHugh, R.; Levitt, S.H. (Univ. of Minnesota Hospital, 
Minneapolis). Cancer; 42: No. 3, 1185-1191(Sep 1978). 

From 18. annual meeting of the American Society of Thera- 
peutic Radiologists; Atlanta, GA, USA (Oct 1976). 

Previous reports of radiation-related neoplasia have relied 
primarily upon patients treated by orthovoltage to low doses for 
benign disease. This survey is believed to be the first to assess the 
incidence of second neoplasms following megavoltage therapy. The 
source was the records of all long-term pediatric survivors (88 
patients) who were treated with megavoltage radiation (cobalt 60) at 
the University of Minnesota. There was an average follow-up period 
of 14 years during which 7 second neoplasms were discovered (8%). 
Five were not associated with prior radiation. Both radiation-related 
neoplasms were associated with low doses and one was without 
significant morbidity. Two of the seven neoplasms were malignant; 
one was not associated with radiation while the other was associated 
with prolonged chemotherapy and low dose radiation (1%). The 
only fatal second neoplasm was not associated with radiation but 
developed 5 years after prolonged chlorambucil treatment. This 
review reveals the tendency of childhood cancer victims to develop 
other neoplasms regardless of radiation. The finding of neoplasia 
induction only at low radiation doses supports the Gray hypothesis 
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of decreased tumor induction at high doses through increased cell 
killing. 


17171 Use of a dynamic rangeshifter for modifying the depth- 
dose distributions of negative pions. Amols, H.I.; Liska, D.J.; Halbig, 
J. (Los Alamos Scientific Lab., NM). Med. Phys.; 4: No. 5, 404- 
407(Sep 1977). 

In order to use negative pions for the treatment of large deep- 
seated tumors in radiotherapy, it is necessary to produce depth-dose 
distributions tailored to specific shapes. We present here a method of 
beam shaping which utilizes a fluid-filled piston having a program- 
mable, computer-controlled, time-dependent thickness. The fluid 
alters the residual range of the pions such that predetermined depth- 
dose distributions can be obtained. Changing from one distribution 
to another can be accomplished simply and rapidly without access to 
the treatment room. Depth-dose distributions which are flat over a 
range in depth up to 10 cm have been produced. Distributions 
tailored to produce flat effective dose versus depth have also been 
obtained. 


17172 Adriamycin cardiotoxicity: endomyocardial biopsy evi- 
dence of enhancement by irradiation. Billingham, M.E.; Bristow, 
M.R.; Glatstein, E.; Mason, J.W.; Masek, M.A.; Daniels, J.R. (Stan- 
ford Univ., CA). Am. J. Surg. Pathol; 1: No. 1, 17-23(Mar 1977). 

Endomyocardial biopsies were examined in 12 patients receiv- 
ing total doses of Adriamycin from 90 to 445 mg/M2. These patients 
had also received previous mediastinal irradiation (from less than 600 
to 5700 rad) over periods varying from 6 months to 14 years prior to 
the endomyocardial biopsy. Severity of pathological change in these 
12 patients was compared with that of dose-matched control patients 
who had not received mediastinal radiation. The severity of the 
histopathologic changes was scored on a scale from 0 (normal) to 3 
(marked abnormality). The mean score of the group receiving irra- 
diation (2.0 +- 0.89) was significantly higher than the score in those 
not irradiated (1.18 +- 0.23) (p less than 0.001). Morphological 
demonstration of a “recall phenomenon” of latent radiation changes 
by Adriamycin was demonstrated in small intramyocardial vessels. 
This study indicates that radiation, even if remote, enhances Adria- 
mycin-induced cardiomyopathy. Therefore, Adriamycin must be 
given cauticusly in patients who have received previous mediastinal 
radiotherapy. 


17173 Frequency in Japanese of genetic variants of 22 proteins. I. 
Albumin, ceruloplasmin, haptoglobin, and transferrin. Ferrell, R.E. 
(Univ. of Michigan, Ann Arbor); Ueda, N.; Satoh, C.; Tanis, R.J.; 
Neel, J.V.; Hamilton, H.B.; Inamizu, T.; Baba, K. Ann. Hum. Genet.; 
40: 407-418(1977). 

This paper presents the results of an electrophoretic survey of 
approximately 4000 individuals from the cities of Hiroshima and 
Nagasaki, Japan, for four serum proteins: albumin, ceruloplasmin, 
haptoglobin and transferrin. The haptoglobin gene frequencies ob- 
tained for the HP'—HP? polymorphism are in agreement with 
earlier reports. Rare electrophoretic variants of albumin, ceruloplas- 
min and haptoglobin occur with frequencies of 2.48, 0.50, and 0.58 
per 1000 determinations, respectively. The noteworthy finding of 8 
distinct transferrin variants in these populations, with a combined 
frequency of 20.90 per 1000 determinations, is also presented. Four 
of these variants (D/sub Chi,/ B:, Bs, and D/sub HIR 2/ which 
corresponds electrophoretically to D,) have been reported in other 
populations in Japan, but the other five have not previously been 
differentiated. 


17174 Frequency in Japanese of gentic variants of 22 proteins II. 
Carbonic anhydrase I and II, lactate dehydrogenase, malate dehydro- 
genase, nucleoside phosphorylase, triose phosphate isomerase, haemog- 
lobin A and haemoglobin Ao. Ueda, N. (Radiation Effects Research 
Foundation, Hiroshima, Japan); Satoh, C.; Tanis, R.J.; Ferrell, R.E.; 
Kishimoto, S.; Neel, J.V.; Hamilton, H.B.; Baba, K. Ann. Hum. 
Genet.; 41: 43-52(1977). 

The present paper will describe the electrophoretic variants 
encountered in Japanese adults from Hiroshima and Nagasaki with 
respect to the following erythrocyte enzymes and haemoglobins: 
carbonic anhydrase I, carbonic anhydrase II, lactate dehydrogenase, 
malate dehydrogenase, nucleoside phosphorylase, triose phosphate 
isomerase, haemoglobin A (HB A), and haemoglobin Az (HB Az). 
The circumstance under which the collections were made and the 
nature of the population were described in the first paper of the 
series. As before, the convention in naming variants which do not 
clearly correspond to known types will be by city and order of 
discovery, abbreviating Hiroshima as HIR and Nagasaki as NGS. 


Lye Frequency in Japanese of genetic variants of 22 proteins 
Ill. 1, tase-2, 6-phosphoglucon- 
ate dchodrensanen, adenylate kinase, ‘and adenosine deaminase. Satoh, 
C. (Radiation Effects Research Foundation, Hiroshima, Japan); Fer- 
rell, R.E.; Tanis, R.J.; Ueda, N.; Kishimoto, S.; Neel, J.V.; Hamilton, 
H.B.; Baba, K. Ann. Hum. Genet.; 41: 169-183(1977). 
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The present paper will describe the variants encountered in 
Japanese adults from Hiroshima and Nagasaki with respect to the 
following five erythrocyte enzymes: phosphoglucomutase-1 (PGMu, 
EC2.7.5.1), phosphoglucomutase-2, 6-phosphogluconate dehydro- 
genase, adenylate kinase, and adenosine deaminase. The first paper in 
this series described the nature of the population and the circum- 
stances under which the collections were made. As before, the 
convention in naming variants which do not clearly correspond to 
known types will be by city and order of discovery, abbreviating 
Hiroshima as HIR and Nagasaki as NGS. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 17167, 17195 


17176 (AD-A—053204) Radiobiological aspects of high altitude 
flight: relative biological effectiveness of fast neutrons in suppressing 
immune capacity to an infective agent. Friedberg, W.; Neas, B.R.; 
Faulkner, D.N.; Hanneman, G.D.; Darden, E.B. Jr. (Energy Re- 
search and Development Administration, Washington, DC (USA). 
Div. of Exploratory Research). Feb 1978. 8p. (FAA-AM—78-8). 
NTIS PC A02/MF AO1. 

The authors investigated the relative biological effectiveness 
(RBE) of fast neutrons compared with x rays in impeding develop- 
ment of immunity to an infective agent, the intestinal cestode Hy- 
menolepis nana. Mice were irradiated with neutrons or x rays and 2 
days later given an immunizing dose of H. nana eggs. After another 
2 days, the mice received a challenge dose of the eggs. Challenge 
egg doses were also given to sham-irradiated unimmunized and 
immunized controls. All mice were killed 90 to 92 hours after 
challenge, and the H. nana larvae (cysticercoids) that developed i in 
the intestinal tissue were counted. An increased cysticercoid count in 
the irradiated mice, as compared with the count in 
immunized controls, reflects suppression of immune capacity by the 
radiation. The results indicate a neutron RBE of 4 at 50 and 101 rad. 


17177 Diseases of aging untreated virgin female RFM and 
BALB/c mice. Cosgrove, G.E.; Satterfield, L.C.; Bowles, N.D.; 
Klima, W.C. (Oak Ridge National Lab., TN). J. Gerontol.; 33: No. 2, 
178-183(1978). 

Diseases of untreated, virgin female barrier-maintained RFM 
and BALB/c mice used as controls in a large radiation 
experiment were necropsied after natural death. The s mat, oe 
incidence of neoplastic and nonneoplastic diseases were gt 
different in the two strains. Both strains show a high incidence of 
neoplasma (largely reticulum cell sarcomas and lung tumors) and of 
glomerulosclerosis. A wide variety of other diseases was noted in 
much lower incidence. The findings in the RF were briefly com- 
pared with those in earlier experiments with that strain in this 
laboratory. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 17162 


MAN 
REFER ALSO TO CITATION(S) 17070, 17178 


ANIMALS 


17178 (CONF-781029—5) Induction of specific-locus mutations 
in the mouse by tritiated water. Russell, W.L.; Cumming, R.B.; Kelly, 
E.M.; Phipps, E.L. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 9p. Dep. NTIS, PC A02/MF A011. 

From Symposium on the behaviour of tritrium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

The results reported are the first obtained on transmtted gene 
mutations induced by tritium in any form in any mammal. They are, 
therefore, of obvious practical importance in the estimaton of the 
possible biological hazards of man-made tritium in the environment. 
Male mice were injected intraperitoneally with either 0.75 or 0.50 
mCi per gram of body weight of tritiated water. They were then 
used in our standard specific-locus mutation test in which the treated 
wild-type stock of mice is mated to a stock homozygous for seven 
recessive marker genes. Mutations at any of the seven loci are scored 
in the offspring. The earlier matings provided information on the 
mutation frequency in germ cells irradiated in postspermatogonial 
stages, and the later matings gave the mutation frequency in treated 
spermatogonia. The spermatogonia are the important cells so far as 
human risks are concerned, and the mouse results for this germ-cell 
stage yielded a relative biological effectiveness (RBE) of approxi- 
mately 2 for tritiated water compared with low-dose-rate gamma 
irradiation. There are various uncertainties involved in arriving at 
this figure, and the difference between it and | is probably not 
statistically significant. However, for risk estimation, it seems pru- 
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dent to use the RBE value of 2, which is, after all, the best point 
estimate computed from the present data. 


17179 (CONF-781029—7) Radiation dosimetry in experimental 
animals exposed to tritiated water under different conditions. Cum- 
ming, R.B.; Sega, G.A.; Walton, M.F. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 9p. Dep. NTIS, PC 
A02/MF AO1. 

From Symposium on the behaviour of tritrium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

The radiation dose to the germ cells of male mice, which 
sired the offspring scored in a specific-locus mutation test of injected 
tritiated water, was calculated. The weighted mean dose for germ 
cells which received all of the radiation at postspermatogonial stages 
was 430 rads, while that for germ cells irradiated almost entirely as 
spermatogonia was 615 rads. Most of the animals received a single 
intraperitoneal injection of HTO of 0.50 mCi/g body weight, but a 
few of them received 00.75 mCi/g. These weighted mean doses 
reflect the contribution of both groups. The percentage of the total 
dose delivered from *H incorporated into macromolecules is small - 
less than 0.5%. The percentage of the total radioactivity in dry 
material from the testis on day | postinjection is 0.6%, on day 7 it is 
3.2%, and on day 605 it is 95%. Tritium is incorporated into 
testicular DNA from tritiated water, and peak levels of radioactivity 
in this macromolecule are reached from 3 to 9 days following 
injection. The stable incorporation of tritium into trichloracetic acid 
insoluble materials is about 75% in protein and 25% in nucleic acids 
at all time periods following injection. Doses from single injections 
of tritiated water are inherently more variable than for protracted 
low-level exposures. This is because small differences in water 
balance near the time of injection can make a very large difference in 
total radiation dose. 


MAN 
REFER ALSO TO CITATION(S) 15352, 17070, 17071, 17083, 17179 


ANIMALS 
REFER ALSO TO CITATION(S) 17083, 17097, 17145, 17151 


PLANTS 
REFER ALSO TO CITATION(S) 17082 


CHEMICALS METABOLISM AND TOXICITY 


REFER ALSO TO CITATION(S) 15193, 17172 


CELLS 


17180 (LBL—8169) Flow cytometric analysis of mitotic cycle 
perturbation by chemical carcinogens in cultured epithelial cells. 
Pearlman, A.L. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Aug 1978. Contract W-7405-ENG-48. 227p. Dep. 
NTIS, PC All/MF AOI. 

Thesis. 

A system for kinetic analysis of mitotic cycle perturbation by 
various agents was developed and applied to the study of the mitotic 
cycle effects and dependency of the chemical carcinogen 
benzo[a]pyrene-diolepoxide, DE, upon a mouse lever epithelial cell 
line, NMuLi. The study suggests that the targets of DE action are 
not confined to DNA alone but may include cytoplasmic structures 
as well. DE was found to affect cells located in virtually every phase 
of the mitotic cycle, with cells that were actively synthesizing DNA 
showing the strongest response. However, the resulting perturba- 
tions were not confined to S-phase alone. DE slowed traversal 
through S-phase by about 40% regardless of the cycle phase of the 
cells exposed to it, and slowed traversal through G2M by about 
50%. When added to G; cells, DE delayed recruitment of apparent- 
ly quiescent (Go) cells by 2 hours, and reduced the synchrony of the 
cohort of cells recruited into active proliferation. The kinetic analy- 
sis system consists of four elements: tissue culture methods for 
propagating and harvesting cell populations; an elutriation centrifu- 
gation system for bulk synchronization of cells in various phases of 
the mitotic cycle; a flow cytometer (FCM), coupled with appropri- 
ate staining protocols, to enable rapid analysis of the DNA distribu- 

tion of any given cell population; and data reduction and analysis 
porarhacky for extracting information from the DNA histograms pro- 
duced by the FCM. The elements of the system are discussed. A 
mathematical analysis of DNA histograms obtained by FCM is 
presented. The analysis leads to the detailed implementation of a 
new modeling approach. The new modeling approach is applied to 
the estimation of cell cycle kinetic parameters from time series of 
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DNA histograms, and methods for the reduction and interpretation 
of such series are suggested. 


17181 Extension of the lifespan of cultured normal human diploid 
cells by vitamin E: a reevaluation. Packer, L. (Univ. of California, 
Berkeley); Smith, J.R. Proc. Natl. Acad. Sci. U.S.A.; 74: No. 4, 1640- 
1641(Apr 1977). 

Previously we reported that the lifespan of WI-38 human 
diploid fibroblasts in vitro was significantly increased by continuous- 
ly growing the cell cultures in the presence of vitamin E (dl-a- 
tocopherol), but in 19 subsequent subcultivation series we were 
unable to reproduce these findings. While vitamin E is incorporated 
into the cells and is able to act effectively as an antioxidant, appar- 
ently its intracellular antioxidant properties alone do not routinely 
result in an increase of cell lifespan. A synergism between vitamin E 
and some component(s) in the fi rst of two lots of serum used in the 
original experiments seems the most likely explanation for our earlier 
findings. 


MICROORGANISMS 


17182 Land disposal of oily wastewater by means of spray irriga- 
tion. Neal, D.M. (Kaiser Aluminum and Chemical Corp., Ravens- 
wood, WVA); Glover, R.L.; Moe, P.G. pp 757-767 of Land as a 
waste management alternative. Loehr, R.C. (ed.). Ann Arbor, MI; 
Ann Arbor Science Publishers, Inc. (1977). 

From Cornell agricultural waste management conference; 
Ithaca, NY, USA (28 Apr 1976). 

Since December 1972 over 36 million gallons of oily 
wastewater has been successfully disposed of using this system with 
over 600,000 gallons of reclaimed oil which was used as fuel in plant 
boilers. Value of salvaged oil exceeded costs of program. Studies 
continue to determine compatibility of this waste disposal method 
with normal cropping use of the soil. 


PLANTS 


17183 Use of sorption isotherms for evaluating the effect of 
leonardite on phosphorus availability in a coal mine spoil. Saeed, M. 
(Univ. of North Dakota, Grand Forks). Soil Sci.; 126: No. 3, 157- 
165(Sep 1978). 

The effect of leonardite (surface coal) application on P avail- 
ability was studied in Glenharold spoil material. Phosphorus sorption 
isotherms of leonardite and spoil material indicated greater P sorp- 
tion by leonardite as compared to spoil material. The sorption 
maximum (P sorption capacity) of leonardite calculated from the 
linear form of the Langmuir equation was twice that of the spoil. 
The addition of 10% leonardite to the spoil increased sorption by 
21%. It is concluded, therefore, that the spoil material is acutely 
deficient in plant-available P. The use of leonardite as a soil condi- 
tioner will, however, need further investigation with different plant 
species. 


INVERTEBRATES 


17184 (PB—279032) Dynamics of manganese, cadmium, and lead 
in experimental power plant ponds. Mathis, B.J.; Cummings, T.F.; 
Gower, M.; Taylor, M.; King, C. (Illinois Univ., Urbana (USA). 
Water Resources Center; Bradley Univ., Peoria, IL (USA)). Jun 
1977. 69p. (UILU-WRC— 77-0125). NTIS PC A04/MF AOI. 

This study was designed to determine the effect of heated 
power plant cooling water on the compartmentalization of manga- 
nese, lead, and cadmium in experimental ponds. Caged channel 
catfish and green sunfish were kept in an experimental pond and a 
control pond. Periodically, whole fishes, gill, heart, kidney, liver, 
and musculature were analyzed for the three metals. Concentrations 
of the three metals in fishes were not affected by the temperature 
differential maintained during the study. There was no correlation in 
concentrations of cadmium and lead with age (weight and length) of 
fishes but manganese concentrations declined slightly with age. 
Aquatic organisms such as snails, fingernail clams, leeches, tubificid 
annelids, and dragonfly nymphs exhibited concentrations of cadmi- 
um higher than sediments while snails and duckweed more closely 
reflected concentrations of manganese in sediments. 


17185 Heavy metals and chlorinated hydrocarbons in the Medi- 
terranean. Bernhard, M. (Comitato Nazionale per |’'Energia Nu- 
cleare, La Spezia, Italy). Ocean Manage.; 3: No. 3/4, 253-313(Aug 
1978). 

The concentrations of heavy metals and chlorinated hydro- 
carbons in sea-water, sediments and marine organisms from the 
Mediterranean are reviewed. Comparison of mercury levels in sea- 
water and in the pelagic fishes from the Atlantic and the Mediterra- 
nean determined by the same author show significantly higher levels 
in anchovy, mackerel, sardine and tuna from the Mediterranean, 
— Open-ocean sea-water concentrations did not differ significant- 
y. 
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17186 Invariance of longevity for Drosophila fed N,N- 
diethylhydroxylamine. Massie, H.R.; Williams, T.R. (Masonic Medi- 
cal Research Lab., Utica, NY). Toxicology; 10: 203-204(1978). 

We have examined the effect of life-time exposure to DEHA 
on the lifespan of fruit fly, D. melanogaster during both the adult 
and developmental — In 2 different experiments we found no 
significant effect of DEHA on the life-span of newly emerged adult 
flies when concentrations of up to 10°* M (89 ppM) were fed 
continuously. When eggs were placed on medium containing DEHA 
development proceeded normally with no apparent abnormalities. 
After emergence the flies were maintained on DEHA for the re- 
mainder of their life. Within the error of our methods, no change in 
life-span was apparent for 2 different experiments up to a concentra- 
tion of I 10-*M 8.9 ppM). 


VERTEBRATES 
REFER ALSO TO CITATION(S) 17184, 17185, 17195 


17187 (PB—279393) Effects of sulfate aerosols upon cardiopul- 
monary function in squirrel monkeys (final report). (Second year final 
report: effects of nitrate and /or sulfate aerosols upon cardiopulmon- 
ary function). Greenberg, H.L.; Avol, E.L.; Bailey, R.M.; Bell, K.A. 
(Rancho Los Amigos Hospital, Inc., Downey, CA (USA). Profes- 
sional Staff Association). 24 Jun 1977. 103p. NTIS PC A06/MF 
AOl. 

Squirrel monkeys were exposed to nominal concentrations of 
2.5 mg/cu m of the following generated aerosols: zinc ammonium 
sulfate at both low (40%) and high (85%) nominal relative humid- 
ities, histamine diphosphate at low relative humidity, and ammonium 
bisulfate at low relative humidity. There were few statistically 
significant changes in oscillatory resistance, however, several trends 
toward increased resistance were present. Additional studies were 
performed using two different aerosol nebulizers to produce hista- 
mine diphosphate icles in two distinct size distributions, an order 
of magnitude different in size. These results, supported by data 
collected during sulfur dioxide exposures of squirrel monkeys, are 
used to discuss the suitability of Saimiri sciureus as a sensitive 
indicator species and oscillatory resistance as a valuable measure- 
ment of proximal airway changes. Development of the esophageal 
balloon technique as a means of measuring compliance and resistance 
in the unanesthetized squirrel monkey is discussed. 


17188 (PNL—2722) In vivo study of cadmium-induced chromso- 
mal in somatic and ge tissue of C57BI/6J male mice. 
Felten, T.L. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Aug 1978. Contract EY-76-C-06-1830. 109p. Dep. NTIS, 
PC A06/MF AOl. 

The objectives of this study were to determine if cadmium 
would induce chromosomal aberration, to determine if simultaneous 
aberration events occurred in somatic and germinal tissue, and to 
determine an estimated minimum exposure time required for signifi- 
cant chromosomal change. Bone marrow chromosome aberrations, 
specifically breaks and deletions, were found to increase after acute 
cadmium exposure both at MTD and normal exposure levels. Suba- 
cute exposure also resulted in increased occurrences of breaks, 
deletions, and despiralization. With longer in vivo exposure to 
cadmium, bone marrow cells continued to show increased numbers 
of breaks, as well as a physiological effect, despiralization, and more 
severe break-related aberrations; rearrangements and pulverization. 
In spermatocytes of the same animals, gaps, breaks, rearrangements, 
stickiness, and autosomal univalents were the principle aberrations. 
Correlation of bone marrow and spermatocyte aberrations indicated 
that in treated mice significant relationships existed for gaps, breaks, 
rearrangements, and stickiness in the tissues. An estimate of the 
minimum exposure time to produce chromosomal damage, based on 
the acute exposure experiment, would be 6 hours for bone marrow. 
This was confirmed by the exposure duration experiment. Spermato- 
cytes also had chromosomal damage within 24 hours. 


17189 (SAND—78-0544) Risk analysis of exposure to high con- 
centrations of cold smoke. Pigg, C.J.A.; Stocum, W.E.; Gray, C.E.; 
Hamilton, R.G. (Sandia Labs., Albuquerque, NM (USA)). Jul 1978. 
Contract EY-76-C-04-0789. 17p. Dep. NTIS, PC A02/MF AOI. 

An experimental risk model for cold smoke, a dense white 
smoke produced by the reaction of titanium tetrachloride and aqua 
ammonia aerosols, was used to predict the effects on personnel 
exposed to the material. The conclusions of the study include: under 
no conditions of operation of the smoke generator model does NHs 
contribute to severe irritation (which might require medical atten- 
tion and/or hospitalization) or fatal injury; in a malfunctioning 
machine from which only TiCl, is dispersed, marked or severe 
irritation are the major effects predicted regardless of the time of 
exposure; the occurrence of fatal injury becomes significant for the 
three time periods studied (2, 10, and 30 minutes) only after 10 
minutes of exposure, i.e., no fatalities are predicted for the shorter 
exposure times; and the conclusions are valid for a properly func- 
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tioning machine. In addition, there may be significant cases of 
noticeable irritation due to the presence of NHs. 


17190 Relative importance of food and water sources to cadmium 
uptake by Bambusio affinis (Poeciliidae). Williams, D.R.; Giesy, J.P. 
Jr. (Savannah River Ecology Lab., Aiken, SC). Environ. Res.; 16: 
326-322(1978). 

The relative importance of food and water as Cd sources to 
the mosquitofish Gambusia affinis was studied in a factorially de- 
signed experiment with two levels of Cd in food and water after 2, 4, 
6, and 8 weeks of exposure. There was significant Cd uptake from 
water but no significant uptake from food except after 8 weeks in the 
presence of Cd in water. When exposed to a continuous flow of 10 
pg of Cd/liter in water, G. affinis did not reach an equilibrium Cd 
concentration before 8 weeks. 


17191 Influence of cadmium on two-kidney goldblatt hyperten- 
(Brookhaven 
. Soc. Exp. Biol. Med.; 158: 310- 


sion in Dahl rats. Ohanian, — Heine, M.; Iwai, J. 
National Lab., Upton, NY). Proc. 
312(1978). 

In Dahl hypertension-resistant (R) and hypertension-sensitive 
(S) lines of rats, an ip cadmium injection exacerbated two-kidney 
Goldblatt hypertension and mortality in S but not in R rats. Renal 
and hepatic cadmium concentrations of S rats were markedly hi 
than those of R rats. These observations imply that the genetic 
background critically affects the adverse effects of cadmium on two- 
kidney Goldblatt hypertension in Dahl rats. 


17192 Chronic lead exposure in immature animals: neurochemical 
correlates, Shis, T.M.; Hanin, I. (Univ. of Pittsburgh, PA). Life Sci.; 
23: No. 9, 877-888(1978). 

Although, clinically, lead poisoning is thought to cause sever- 
al serious behavioral problems, a causal relationship between lead 
ingestion and behavioral dysfunction has not been shown. Neuroche- 
mical and behavioral effects of chronic postnatal lead ingestion by 
animals have been studied, but the literature on experimental animals 
is still meager. It is expected that research resolving the uncertainties 
about effects of lead in the areas of environmental, Gevelopmnatel, 
and child health will be forthcoming in the near future. Contradic 
tory reports exist in the literature regarding the effect of ino 
lead ingestion on the levels and turnover rate of brain ae 
mines. These inconsistent observations could probably be due to 
differences in the timing and ways the inorganic lead was 
tered to the animals, and the duration of lead exposure when the test 
was performed. However, there is enough evidence to su; a 
general trend of elevated activity of catecholaminergic function in 
these experimental animals. The effects of lead exposure on the 
cholinergic function have been reported in a more consistent manner 
in the literature. Both neurochemical and electrophysiological (78) 
data in these animals have indicated the inhibitory function of lead 
on cholinergic activity. Most interestingly, available pharmacologi- 
cal studies have supported this concept of a neurochemical hyper- 
function of the catecholaminergic system and simultaneous hypo- 
function of the cholinergic system following lead exposure. 


17193 Intestinal absorption and retention of cadmium in neonatal 
rat. Sasser, L.B.; Jarboe, G.E. (Comparative Animal Research Lab., 
Oak Ridge, TN). Toxicol. Appl. Pharmacol.; 41: 423-431(1977). 

Newborn rats were orally dosed at 2 or 24 hr of age with 1 
pCi of /sup 115m/Cd and killed at intervals between 1 and 21 days 
after dosing. Cadmium absorption (systemic absorption) was about 
six times greater in 2-hr-old pups as compared with 1-day-old pups, 
but the rate of absorption after Day 1 was similar in both age groups. 
Post weanling rats dosed at 6 weeks of age absorbed 0.5% of the Cd 
dose, whereas rats dosed at 2 and 24 hr of age absorbed approximate- 
ly 12 and 5% of the dose, respectively. Cadmium was tenaciously 
retained in the gastrointestinal tract of newborn rats, with over 60% 
of the Cd dose remaining in the gastrointestinal tract 15 days after 
dosing. Autoradiographs showed considerable amounts of radioac- 
tivity not only in the intestinal surface epithelium and brush borders, 
but also in the crypts, lamina propia, and muscular layer. Because of 
the greater absorption and the prolonged intestinal retention of Cd in 
the newborn rat and the long biological half-life of Cd in the body, 
Cd exposure in infancy could result in greater lifetime Cd accumula- 
tion. The prolonged intestinal retention of Cd may have significant 
— on the interpretation of short-term balance studies of 
metals. 


17194 Inorganic mercury movements across the perfused guinea 
pig placenta in late gestation. Kelman, B.J. (Comparative Animal 
Research Lab., Oak Ridge, TN). Toxicol. Appl. Pharmacol.; 41: 659- 
665(1977). 

Since most studies of mercury transfer to the fetus are con- 
founded by an inability to separate fetal uptake from placental 
transport, mercury transport across perfused guinea pig placentas (61 
to 63 days gestation) was measured in situ. The fetal side of the 
placenta was perfused at rates ranging from 0.49 to 4.10 ml/min. The 
dam was injected iv with trace quantities of tritiated water (to 
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indicate changes in maternal blood flow to the placenta) and radiola- 
beled mercury in the form of mercuric chloride. Maternal plasma 
and perfusate samples were analyzed for radiolabeled mercury and 
tritiated water after corrections were made for net water flow by 
using radioiodinated serum albumin. The clearance of tritiated water 
was a linear function of perfusion rate described for the pooled data 
from all perfusions by the equation: y = 0.67 + 1.61x, where y is 
tritium clearance and x is perfusion rate. No significant relationships 
between radiomercury clearance and perfusion rate were detected in 
this study. The clearance of radiolabeled mercury measured 0.012 
+- 0.001 ml/min (mean +- SE), at least one order of magnitude less 
than previously reported values of methylmercury clearance (p < 
0.001). The differences in clearances between organic and inorganic 
mercury were sufficiently great to account for reported differenced 
in fetal absorption of organic and inorganic mercury. 


MAN 
REFER ALSO TO CITATION(S) 17045, 17046, 17185, 17189 


17195 (NTISUB/D—245) Toxicology research projects directo- 
ry, 1978. Monthly repts. (Department of Health, Education, and 
Welfare, Washington, DC (USA). Toxicology Information Subcom- 
mittee). 1978. 12 issuesp. Paper copy available on subscription, 
North American Continent price $100.00/year (includes Cumulative 
Annual Index); single copy price PC$9.00; all others write for quote. 

The Toxicology Research Projects Directory is a monthly 
a of ongoing research projects in toxicology and related 
ields selected from the files of the Smithsonian Science Information 
Exchange (SSIE). Each issue lists toxicology-related research pro- 
jects reported to SSIE during the one-month period preceding that 
issue. Each of the summaries is categorized by scientific discipline 
and assigned a unique identification number for cross-referencing 
from the Directory Indexes--Subject, Investigator, Performing Orga- 
nization, Supporting Agency, and Master Grant Number. The thir- 
teenth issue consists of Cumulative Indexes for the entire volume 
with referencing to projects in all of the previous twelve issues. The 
emphasis of the Directory is on the manifestations of the exposure of 
man and animals to toxic substances. Projects are classified by toxic 
agents, research orientation, and areas of environmental concern. 


17196 (UR—3490-1478) Behavior as a sentry of metal toxicity. 
Weiss, B. (Rochester Univ, NY (USA). School of Medicine and 


Dentistry). 1978. Contract EY-76-C-02-3490. 19p. (CONF-780772— 
1). Dep. NTIS, PC A02/MF AO1. 
From Symposium on metal toxicity; Guildford, UK (Jul 


1978). 

Portions of document are illegible. 

Many of the toxic properties of metals are expressed as 
behavioral aberrations. Some of these arise from direct actions on 
the central nervous system. Others arise from primary events else- 
where, but still influence behavior. Toxicity may be expressed either 
as objectively measurable phenomena, such as ataxia, or as subjec- 
tive complaints, such as depression. In neither instance is clinical 
medicine equipped to — assessments of subtle, early indices of 
toxicity. Reviewers of visual disturbances, paresthesia, and mental 
retardation exemplify the potential contribution of psychology to the 
toxicology of metals. Behavior and nervous system functions act as 
sensitive mirrors of metal toxicity. Sensitivity is the prime aim in 
environmental health assessments. Early detection of adverse effects, 
before they progress to irreversibility, underlies the strategy for 
optimal health protection. Some of the toxic actions of metals 
originate in direct nervous system dysfunction. Others may reflect 
disturbances of systems less directly linked to behavior than the 
central nervous system. But behavior, because it expresses the inte- 
grated functioning of the organism, can indicate flaws in states and 
processes outside the nervous system. 


17197 Levels of CEA among vinyl! chloride and ai chloride 
exposed workers, Anderson, H.A. (City Univ. of New York, NY); 
Snyder, J.; Lewinson, T.; Woo, C.; Lilis, R.; Selikoff, 1.J. Cancer, 
Suppl.; 42: No. 3, 1560-1567(Sep 1978). 

From 1. international conference on the clinical uses of car- 
cinoembryonic antigen; Lexington, KY, USA (1 Jun 1977). 

In 1974, vinyl chloride exposed workers were found to have 
an increased risk of malignant disease (hemangiosarcoma of the 
liver). We have examined 1,147 workers exposed to vinyl chloride 
monomer in three VC/PVC polymerization plants, and 269 workers 
from a PVC extrusion plant manufacturing PVC textile leather, 
exposed to much lower concentrations of vinyl chloride. Included 
— the comprehensive clinical and laboratory studies conducted 
was the CEA titer. We obtained, respectively, 1,115 and 248 CEA 
titers. Multiple factors were demonstrated which affected the distri- 
bution of CEA titers. Cigarette use had the greatest effect, followed 
by history of specific past illnesses and alcohol intake history. After 
remov'ng these possible confounding effects, the distribution of 
CEA titers among the polymerization workers was significantly 
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different from the extrusion plant group and from an unex 

comparison group. Of the six job categories analyzed, only produc- 
tion and maintenance workers had CEA titer distributions signifi- 
cantly different from the comparison group and the extrusion work- 
ers. The investigation demonstrates that occupational exposures in 
VC/PVC polymerization plants can cause elevations in the CEA 
titers of otherwise healthy individuals. Prospective follow-up is 
necessary before conclusions can be drawn concerning the usefulness 
of the CEA titer as a predictive indicator of possible increased risk. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 15900, 17058 


17198 (AD-A—051567) Focal hyperthermia as induced by RF 
radiation of simulacra with embedded tumors and as induced by EM 
fields in a model of a human body. Chen, K.; Guru, B.S. (Michigan 
State Univ., East Lansing (USA). Dept. of Electrical Engineering 
and Systems Science). 1977. 12p. NTIS PC A02/MF AOl1. 

In the first of two studies, distributions of rates of EM energy 
absorption were observed in simulated biological bodies with embed- 
ded tumors. Part- and whole-body simulacra as irradiated by EM 
fields that ranged in frequency from 15 to 500 MHz exhibited 
differentially greater heating of tumors. Reduction of tumor conduc- 
tivity resulted in enhancement of tumor heating. In the second study, 
a model of a man was observed for induction of EM fields by 1 to 
500-MHz energy. Greater rates of energy absorption occurred in 
regions of smaller cross sections and in tissues with lower conductiv- 
ities. (Author) 


17199 (AD-A—052779) Biological effects of nonionizing electro- 

magnetic radiation. Volume II. Number 3, March 1978. Quarterly 

report December 1977—March 1978. Kleinstein, B.H.; Saboe, E.P. 

(Franklin Inst. Research Labs., Philadelphia, PA (USA)). Mar 1978. 

a TP-7AC024. 90p. (FIRL—80G-C4735-01). NTIS PC A05/ 
AOl. 

This quarterly digest presents current awareness information 
on the biological effects of nonionizing electromagnetic radiation 
(microwave and radiofrequency) in the range of O Hz to 100 GHz. 
The effects of magnetic and electric fields (static and alternating) are 
also covered. Each issue contains abstracts of English and foreign 
current literature, summaries of ongoing research investigations, 
news items, and a directory of meeting and conferences. (Author) 


17200 (HRP—0024077) Public health and safety effects of high 
voltage overhead transmission lines -- an analysis for the Minnesota 
Environmental Quality Board. Banks, R.S.; Kanniainen, C.M.; Clark, 
R.D. (Minnesota Dept. of Health, Minneapolis (USA). Div. of 
Environmental Health). Oct 1977. 184p. NTIS PC A09/MF AO0Ol1. 

The potential adverse public health and safety effects of the 
overhead transmission line electrical environment in Minnesota were 
explored. Primary emphasis was placed on the electric and magnetic 
field effects of extra high voltage (EHV) and high voltage direct 
current (HVDC) transmission lines. Coupling effects and safety were 
considered in relation to the transmission line field environment, 
electric shock, alternating current and direct current safety criteria, 
and regulatory controls. Adverse biological effects resulting from 
exposure to EHV and HVDC transmission lines were explored 
There was no evidence to suggest any effect on health or well-being 
from the intermittent exposure experienced in the transmission line 
environment. Alternating current electric fields, however, are of 
more environmental concern than direct current electric fields. 
These fields are not strong enough to cause tissue heating or nerve 
stimulation, but the possibility of more insidious effects has prompted 
research in this area. Various research studies and programs on the 
effects of electric and magnetic fields are ate | Recommenda- 
tions are made for the State of Minnesota which deal with the 
application of performance standards in transmission line construc- 
tion permits, follow-on research monitoring, and research projects 
that the State may wish to consider sponsoring. A generic public 
hearing by the Minnesota Environmental Quality Board is not rec- 
ommended. Appendixes contain a selected bibliography and further 
information on the study. 


17201 (PB—278972) Hazard evaluation and technical assistance 
report no. Ta 77-65, Dearborn Specialty Foundry, Ford Motor Compa- 
ny, Dearborn, Michigan. Kronoveter, K.J. (National Inst. for Occu- 
pational Safety and Health, Cincinnati, OH (USA). Div. of Surveil- 
lance, Hazard Evaluation and Field Studies). Oct 1977. 17p. 
(NIOSH/TR/TA—77/65). NTIS PC A02/MF AOl1. 

A Hazard Evaluation and Technical Assistance survey was 
conducted by NIOSH on July 15, 1977, at the Ford Motor Compa- 
ny, Dearborn Specialty Foundry, North Crankshaft Line, in Dear- 
born, Michigan. The survey was prompted by a request from the 
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OSHA Detroit Area Office, following the death on July 7, 1977, of a 
21—year—old crankshaft employee, reportedly of heat stroke. Envi- 
ronmental temperature measurements and physiological studies of 
other workers employed in the same operation led to the conclusion 
that a severe thermal insult to some employees existed on at least 
certain days. The results indicate that the prevailing heat stress 
conditions were a contributing factor to the employee's death by 
heat stroke. 


17202 (PB—279483) Efforts by the Environmental Protection 
Agency to protect the public from environmental nonionizing radiation 
exposures. (General Accounting Office, Washington, DC (USA). 
Community and Economic Development Div.). 23 Mar 1978. 16p. 
(CED—78-79). NTIS PC A02/MF AOl. 

The subject of nonionizing radiation has become a national 
concern because the population is receiving measurable exposures to 
the radiation. The health effects of such exposures even at low levels 
are controversial. Currently, there is no official U.S. environmental 
public health standard for exposure to nonionizing radiation sources, 
because U.S. research programs have not yet developed sufficient 
data to establish standards for microwave and other nonionizing 
frequencies. The Environmental Protection Agency is responsible 
for eliminating or reducing potentially harmful health effects by 
limiting exposures from radiation sources. This report discusses 
Agency activities to (1) evaluate the need for protection standards 
and (2) establish such standards where necessary. 


17203 Biomagnetic effects: a consideration in fusion reactor de- 
velopment. Mahlum, D.D. (Battelle Pacific Northwest Labs., Rich- 
land, WA). Environ. Health Perspect.; 20: 131-140(Oct 1977). 

Fusion reactors will utilize powerful magnetic fields for the 
confinement and heating of plasma and for the diversion of impuri- 
ties. Large dipole fields generated by the plasma current and the 
divertor and transformer coils will radiate outward for several 
hundred meters, resulting in magnetic fields up to 450 gauss in 
working areas. Since occupational personnel could be exposed to 
substantial magnetic fields in a fusion power plant, an attempt has 
been made to assess the possible biological and health consequences 
of such exposure, using the existing literature. The available data 
indicate that magnetic fields can interact with biological material to 
produce effects, although the reported effects are usually small in 
magnitude and often unconfirmed. The existing data base is judged 
to be totally inadequate for assessment of potential health and 
environmental consequences of magnetic fields and for the establish- 
ment of appropriate standards. Requisite studies to provide an ade- 
quate data base are outlined. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 17023, 17048, 17049, 17201 


17204 (K/TL—774) Determination of radionuclides in air. 

Rucker, T.L. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 20 

a 1978. Contract W-7405-ENG-26. 11p. (CONF-781040—1). Dep. 
1S, PC A02/MF AO1. 

From 22. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (10 Oct 1978). 

The air in certain work areas at the Oak Ridge Gaseous 
Diffusion Plant is monitored for selected radionuclides to assure 
safety from toxic effects to personnel in the area. Some of the 
radionuclides that are determined are shown with their Radiation 
Protection Standard (RPS) values by means of a table. The RPS is 
the maximum average airborne contamination to which personnel 
may be exposed for one week without respiratory protection and is 
expressed as disintegrations per minute (dpm) per cubic meter (m*) 
of air. It is desirable to make reliable measurements at a level which 
is 10% of the RPS to ensure that the detection limits are well below 
the RPS. Thorium, neptunium, plutonium, and uranium all have 
alpha emitting isotopes and it is their alpha activity which is meas- 
ured. Results are tabulated. 


17205 (PB—279286) Conditions and limitations on the general 
license provisions of 10 CFR 150.20, Rules and Regulations, Annual 
—. (Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Inspection and Enforcement). Feb 1978. 83p. (NUREG— 
0426). NTIS PC A0S/MF AO1. 

The following parts are included in the rules and regulatons 
which constitute a portion of the general license provisums: Part 19 - 
notices, instructions, and reports to workers; Part 20 - standards for 
protection against radiation; Part 30— Excerpts from - Rules of 
General Applicability to Licensing; Part 34— excerpts from - Li- 
censes for Radiography and Radiation Safety Requirements for 
Radiographic Operations; Part 40, Excerpts from - Licensing of 
Source Material; Part 70— excerpts from - Special Nuclear Material; 
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Part 71 - packaging of radioactive material for transport; and Part 
150— excerpts from - Exemptions and Continued Regulatory Au- 
thority in Agreement States Under Section 274. 


17206 (SAND—78-2003C) Requirements for an environment, 
safety and health assurance program at the working levels of organiza- 
tion. Tierney, M.S.; Ellingson, A.C. (Sandia Labs., Albuquerque, 
NM (USA)). 3 Oct 1978. Contract EY-76-C-04-0789. 16p. (CONF- 
781097—1). Dep. NTIS, PC A02/MF AO1. 

From National safety congress; Los Alamos, NM, USA (3 
Oct 1978). 

Some general requirements for an ES and H assurance pro- 
gram at the working level are identified and their feasibility of 
implementation is partially tested by application to an existing re- 
search division at Sandia Laboratories. 


17207 Safe handling of burnable dusts. Chemists and engineers in 
discussion. Grewer, T. (Farbwerke Hoechst A.G., Frankfurt am 
Main (Germany, F.R.)). Chem.-Ing.-Tech.; 50: No. 1, 60-63(Jan 
1978). (In German). 

From Colloquium on the safe handling of inflammable dusts; 
Nuernberg, Germany, F.R. (12 - 14 Oct 1977). 

The advances in dust safety were dealt with on the ‘VDI 
special meeting on combustible dusts’. Fundamental safety problems, 
properties and safety testing of combustible dusts, primary explosion 
protection, the avoidance of ignition sources, constructional safety 
measures and plant protection are discussed. 


17208 Radiation health and safety. Hearings before the Commit- 
tee on Commerce, Science, and Transportation, United States Senate, 
Ninety-Fifth Congress, First Session, June 16, 17, 27, 28, and 29, 1977. 
Washington, DC; Committee on Commerce, Science, and Transpor- 
tation (1977). 1230p. GPO. 

Biological, genetic, and environmental effects from both ion- 
izing and non-ionizing radiations are presented before the Radiation 
Health and Safety Panel for the purpose of legislating standards for 
radiation protection. (PCS) 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 15262, 15390 


17209 (KBS-TR—62) Analyses and determinations of 
groundwater in large depths. Gidlund, G. (Kaernbraenslesaekerhet, 
Stockholm (Sweden)). Feb 1978. 35p. (In Swedish). Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

One part of the SGU-program for the KBS is chemical 
analysis and dating of groundwater from depths of 500 to 1000 m. 
The lack of proper instrumentation forced the SGU into intensive 
development work during the spring and early summer of 1977, 
which, among other things, resulted in a groundwater tye capable 
of drawing up water from about 1000 m depth. About 150 1 of water 
were collected for the *C—analyses. The carbonates were precipi- 
tated with barium chloride. These samples were also analyzed with 
respect to hydrochemistry and tritium content. Some of the samples 
were collected in existing facilities (the Juktan-tunnel, the Haaksberg 
mine, and the Stripa mine) and others in bore-holes drilled by the 
SGU (Kraakemaala, Forsmark, and Finnsjoen). The aS 
groundwater from the bore-holes indicated ages ranging from 
years to 11,000 years. However, the tritium- and hydrochemical 
analyses gave some evidence of contamination by the cooling water 
used in the drilling process. 


17210 (PB—278348) Bibliography of New Mexico geology and 
mineral technology, 1971-1975. Wright, J.R.; Russell, J.A. (New 
Mexico Bureau of Mines and Mineral Resources, Socorro (USA)). 
1977, 142p, (BULL—106). NTIS PC A07/MF AOl. 

This bibliography, containing approximately 2,000 references 
of New Mexico geoscience and mineral technology that were issued 
between January 1, 1971 and December 31, 1975, is the most recent 
in a series of bibliographies initiated in 1955. Published and unpub- 
lished materials are cited. Only items that are generally accessible 
and contain technical information on geoscience and mineral tech 
nology are listed. The authors searched all available titles for indica- 
tions of these topics in New Mexico. Papers relating to geographical 
areas adjoining New Mexico were sometimes included (for example 
west Texas) particularly where major geologic features straddle the 
state boundary. Highly generalized articles of only a page or two 
(for example devoted to the Southwest) were excluded. The few 
references dated prior to 1971 are included because they were 
omitted in earlier bibliographies. 
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17211 (USGS—474-246) U.S. Geological Survey investigations 
in connection with the dining car event, U12e.18 tunnel, rainier mesa, 
Nevada test site. (Geological Survey, Denver, CO (USA). Geologic 
Div.). Jun 1978. Contract EY-76-A-08-0474. 120p. Dep. NTIS, MF 
A0l. 


Portions of document are illegible. 

The Dining Car event was a Defense Nuclear Agency nucle- 
ar weapons test located in the U12e.18 drift of the E-tunnel complex, 
central Rainier Mesa, Area 12, Nevada Test Site. The main drift and 
bypass drift were mined in zeolitized tuff to a total length of 544 m 
(1,785 ft). The overburden thickness above the experiment is ap- 
proximately 396 m (1,300 ft) in the U12e.18 area. The pre-Tertiary 
surface, which is most probably quartzite in this area, is located 
approximately 243.8 to 274.3 m (800 to 900 ft) below tunnel level. 
Site geology and geophysical investigations were made in one verti- 
cal and two horizontal drill holes prior to mining of the U12e.18 
drift. Electric logs in the two horizontal holes indicate no extensive 
zones of argillization which might create problems in tunnelling. 
Geophysical logs in the vertical exploratory hole suggest that the 
tuff is saturated at a depth of about 244 m (800 ft). Electric logs in all 
three holes show a pronounced signature in tunnel bed 4J. Seismic 
velocities obtained in the tunnel after mining compare favorably 
with sonic velocities obtained in one hole by means of a sonic probe, 
indicating that the bulk geologic structure is not significant in 
affecting seismic-wave propagation. This condition is not always 
observed in such comparisons. A repeat seismic survey in the tunnel 
showed no change in seismic velocity 4 months after mining. In situ 
stresses determined by the overcore technique are within experience 
for the Rainier Mesa tunnel complex. 


GEOPHYSICS 
REFER ALSO TO CITATION(S) 15851 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 15046 


17212 (PB—279320) Trends and opportunities in seismology. 
(based on a workshop held at the Asilomar conference grounds, Pacific 
Grove, California on January 3-9, 1976). (National Research Council, 
Washington, DC (USA). Committee on Seismology). May 1977. 
168p. Paper copy available from National Academy of Sciences, 
2101 Constitution Ave, N.W., Washington, D.C. 20418. 

The report reviews the history, accomplishments, and status 
of seismology, assesses changing trends in seismological research and 
applications, and provides recommendations for future directions. 


17213 Precursory variation of seismicity rate in the Assam area, 
India. Khattri, K.; Wyss, M. (Univ. of Colorado, Boulder). Geology; 
6: No. 11, 685-688(Nov 1978). 

The seismicity data from 1825 to the present for the Assam 
(north-eastern India) region show that seismicity rates there deviate 
from normal before and after major earthquakes. Along this 1,000- 
km-long section of a plate boundary, all shocks with magnitude M > 
6.6 were preceded and sometimes followed by periods of significant 
seismic quiescence. No major earthquakes occurred without an 
associated seismic quiescence, and no such quiescence occurred at 
times other than before or after a major event. The most remarkable 
periods of quiescence lasted about 28 and 30 y before the two great 
(M = 8.7) Assam earthquakes of 1897 and 1950. Other periods of 
anomalously low seismicity preceded main shocks of magnitudes 6.7 
(in 1950 and 1975), 7.8 (in 1869), and 7.7 (in 1947), with durations of 
6, 8, 23, and 17 y, respectively. These durations fit (with approxi- 
mately the scatter of the original data) a published relation between 
precursor time and magnitude. Since these changes of seismicity rate 
were observed at the edges of and within the Assam gap, defined by 
the 1897 and 1950 great earthquakes, it is likely that a future major 
or great earthquake in this gap will be preceded by seismic quies- 
cence. Whether a preparatory phase for an earthquake has begun in 
the Assam gap cannot be stated for certain because of the changing 
earthquake-detection capability in the area and because of poor 
location accuracy. 4 figures. 


17214 Dynamic photoelasticity study of the seismic stress field 
during explosions. Khesin, G.L.; Kostin, I.Kh.; Freishist, N.A. Fiz.- 
Tekh. Probl. Razrab. Polezn. Iskop.; No. 2, 45-50(1977). (In Russian). 

Regularities in the distribution of the wave field during shal- 
low explosions must be examined as a function of depth of the source 
and the distance from the source. The results obtained indicated the 
use of the dynamic photoelasticity method for investigating seismic 
wave propagation is very effective and yields qualitative and quanti- 
tative characteristics of the propagation of the stress field. (JSR) 
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17215 Seismogeological structure of the crust in the Kol’sk penin- 
sula along the Kovdor-Kirovsk profile. Panasenko, G.D.; Sharov, 
N.V. Sov. Geol.; No. 7, 105-111(1977). (In Russian). 

An examination is made of a complex study of the crust of the 
Kol’sk peninsula along the 150-km surveyed Kovdor—Kirovsk pro- 
file by seismic survey and seismological methods with the utilization 
of industrial explosives as sources of seismic fluctuations at Kovdor 
and Kirovsk ore-mining enterprises. The surface M was positively 
struck off at depths of 30 to 40 km, and its tendency to fall from west 
to east was confirmed by an eastern dipping of intra-crust border 
fragments. The presence of a complex transition zone in the crust’s 
base is presumed to exist in the central section of the profile. 2 
illustrations, 19 references. 


VOLCANOLOGY 
REFER ALSO TO CITATION(S) 15877 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 17211 


17216 (USGS—474-263) Complete Bouguer gravity map of the 
Nevada part of the Death Valley 1° x 2° sheet. Healey, D.L.; Wahl, 
R.R.; Currey, F.E.; Stephens, W.E. (Geological Survey, Denver, 
CO (USA)). Oct 1978. Contract EY-76-A-08-0474. 17p. Dep. NTIS, 
PC A02/MF AOl1. 

The complete Bouguer gravity map of the Nevada part of the 
Death Valley 1° x 2° sheet results from a compilation of gravity data 
obtained by field crews of the U.S. Geological Survey. The locations 
for the gravity stations and the gravity base stations are shown. Most 
of the gravity stations were obtained as part of the gravity survey of 
the Nevada Test Site and adjacent areas. Approximately 115 gravity 
stations were established in the Amargosa Desert in cooperation 
with the U.S. Bureau of Reclamation. 


17217 Three dimensional modelling of electric and electromagnet- 
ic data using the finite element method. Pridmore, D.F. Salt Lake 
City, UT; Univ. of Utah (1973). 268p. University Microfilms Order 
No. 78-11,807. 

Thesis (Ph. D.). 

A report is given of an investigation into two different aspects 
of electrical and electromagnetic exploration: the presentation and 
interpretation of the results from a broad band, multifrequency 
electromagnetic survey over a massive sulfide prospect; and an 
investigation into the application of the Finite Element method for 
the modelling of electric and electromagnetic data in three dimen- 
sions. Results of measurements of the tilt angle and ellipticity of the 
polarization ellipse of magnetic field, made at fourteen frequencies in 
the range of 10.5 Hz to 86 kHz, over a massive sulfide prospect in 
the foothills copper belt of California are presented. The Finite 
Element method may be used to solve the differential equations 
which describe electrical and electromagnetic exploration tech- 
niques. The equations are, respectively, Poisson's equation and the 
vector Damped Wave equation. The Finite Element equations are 
derived, in both cases, using the minimum theorem. While both 
tetrahedral and hexahedral elements may be used for the modelling 
of the resistivity problem, only hexahedral elements give satisfactory 
results for the electromagnetic problem. The resulting linear system 
of equations is solved using over-relaxation technique. (JGB) 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 15394 


17218 (UCRL—13915-78) Development of a general-purpose nu- 
merical program to simulate hydraulic fracturing in brittle (including 
porous) media. Annual report, October 1, 1977—September 30, 1978. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Mechani- 
cal Engineering). 1978. Contract W-7405-ENG-48. 17p. Dep. NTIS, 
PC A02/MFAOI1. 

Research into the problem of a pressurized crack approaching 
and crossing an interface is reported. Conclusions are reported about 
the possibilities for containment of such hydraulic fractures in a pay 
formation. A novel incorporation of the equations for frac fluid flow 
into the methodology for simulation of deformation around fractures 
is presented. The present goal is to completely resolve the issue of 
cracks moving guasi-statically near interfaces: particularly, the roles 
of elastic compatibility, slippage, blunting, branching and re-initi- 
ation can be readily characterized. (GHT) 
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GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 17209 


17219 (KBS-TR—36) Composition of ground water in deep 
layers of bedrock. Rennerfelt, J. (Kaernbraenslesaekerhet, Stockholm 
(Sweden)). Nov 1977. 23p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A03/MF AOl. 

The effect of different types of dissolved solids in ground 
water on corrosion and leaching is discussed. A suitable composition 
of water for leaching tests is indicated. The technique for sampling 
of water in bedrock at large depths is discussed. Water analyses from 
different investigations are presented and a probable interval of 
water composition as well as some maximum values are given. Very 
low oxygen concentrations, relatively high Fe** concentrations, and 
low levels of organic substance can be expected. Leaching of ben- 
tonite can increase the concentration of organic substance. 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


17220 (LBL—7923) Review and interpretation of recent cosmic 
ray beryllium isotope measurements. Buffington, A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 26 Apr 1978. Contract 
W-7405-ENG-48. 29p. (CONF-780498—1). Dep. NTIS, PC A03/ 
MF AOl. 

From American Physical Society-Division of Cosmic Phys- 
ics; Washington, DC, USA (26 Apr 1978). 

Be’® has long been of interest for cosmic ray propagation, 
because its radioactive decay half-life is well matched to the expect- 
ed cosmic ray age. Recent beryllium isotope measurements from 
satellites and balloons have covered an energy range from about 30 
to 300 MeV/nucleon/sup 1-3/. At the lowest energies, most of the 
Be’® is absent, indicating a cosmic ray lifetime of order 2 x 10’ years 
and the rather low average density of 0.2 atoms/cc traversed by the 
cosmic rays. At higher energies, a greater proportion of Be’® is 
observed, indicating a somewhat shorter lifetime. These experiments 
will be reviewed and then compared with a new experiment cover- 
ing from 100 to 1000 Mev/nucleon*. Although improved experi- 
ments will be necessary to realize the full potential of cosmic ray 
beryllium isotope measurements, these first results are already dis- 
closing interesting and unexpected facts about cosmic ray accelera- 
tion and propagation. 


COSMIC RADIATION 


17221 Measurement of cosmic-ray beryllium isotopes from 200 to 
1500 MeV per nucleon. Buffington, A.; Orth, C.D.; Mast, T.S. (Space 
Sciences Laboratory and Lawrence Berkeley Laboratory, Universi- 
ty of California, Berkeley). Astrophys. J.; 226: No. 1, 355-371(15 Nov 
1978). 

We report a new measurement of cosmic-ray isotopic abun- 
dances from lithium through oxygen in the energy range from 200 to 
1500 MeV per nucleon. The isotopic separation utilized rigidity and 
dE/dx measurements made by a balloon-borne superconducting 
magnetic spectrometer with four scintillation counters. Except for 
7Be, all isotopic compositon is essentially energy-independent, and 
agrees with the results of previous experiments at energies below 500 
MeV per nucleon. The '°Be is nearly absent, indicating a mean 
cosmic-ray age of 6(~%, + 10) x 10® years. Above about 500 MeV per 
nucleon, the relative abundance of 7Be has become one-half of its 
lower-energy value. Since Be is the only isotope measured which 
decays be electron capture, we interpret this result as indicating that 
higher-energy ‘Be had an appreciable probability of not being 
stripped of all its electrons before entering interstellar space (where 
electron pickup is negligible). A model of cosmic-ray acceleration 
and propagation is advanced which has this property. Finally, no 
antimatter was detected among about 24,000 events. 


17222 Study of the shape of the Cerenkov radiation pulse from 
extensive air showers at the Yakutsk installation. Grigor’ev, V.M.; 
Efimov, N.N.; Kalmykov, N.N.; Nechin, Y.A.; Prosin, V.V.; Khris- 
tiansen, G.V. (Nuclear Physics Institute, Moscow State University). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 225-227(Feb 1978). 

Experimental results are reported on the shape of the Ceren- 
kov radiation pulse, which were obtained in 1975 to 1976 at the 
Yakutsk installation for study of extensive air showers in the intensi- 
ty range from 107 to 5 x 10%. Experimental dependences are present- 
ed for the half-width tau of the pulse on the distance r from the axis 
and the zenith angle of arrival @ of the shower, and also on its 
intensity N. The dependence tau (r) is compared with theoretical 
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results with the aim of selecting the shower-development model in 
best agreement with experiment and of determining the depth of the 
shower maximum in the atmosphere. 


STARS 
REFER ALSO TO CITATION(S) 17269 


17223 Semidetached systems of spectral type B: BF Aurigae, z 
Scorpii, and V Puppis. Schneider, D.P.; Darland, J.J.; Leung, 
(Hale Observatories, California Institute of Technology, Carnegie 
Institution of Washington, Pasadena, California 91101). Astron. J.; 84: 
No. 2, 236-243(Feb 1979). 

The photoelectric observations of BF Aur by Mannino, Bar- 
tolini, and Biolchini, 4? Sco by Stibbs, and V Pup by Hogg were 
analyzed with the Wilson and Devinney approach. All three systems 
were found to have semidetached configurations, and improved 
absolute dimensions are presented. V Pup and y' Sco are presently 
in the slow phase of case A mass exchange; the primaries are still on 
the main sequence. The primary of .' Sco does not appear underlu- 
minous as has been reported, while the primary of V Pup may be 
underluminous by over 1 magnitude. BF Aur is one of the very few 
systems with the semidetached component being the more massive 
one. Due to uncertainties in the spectroscopic orbit a unique model 
cannot be presented, but one with a mass ratio of 0.83 is the most 
consistent with the observations. Since all three systems are evolved, 
they have no direct relevance to the theory of stellar fission. Based 
on a survey of 13 close binaries it is found that classical approaches 
cannot determine whether such systems are detached, semidetached, 
or in contact. 


17224 (N—78-17957) $201 catalog of far-ultraviolet objects. 
Final report. Page, T.; Carruthers, G.K.; Hill, R.E. (National Aero- 
nautics and Space Administration, Houston, TX (USA). Lyndon B. 
Johnson Space Center). 20 Jan 1978. 164p. (NASA-TM—79343; 
NRL—8173). NTIS PC A08/MF AO1. 

A catalog of star images was compiled from images obtained 
by an NRL Far-Ultraviolet Camera/Spectrograph operated from 21 
to 23 April 1972 on the lunar surface during the Apollo-16 mission. 
These images were scanned on a microdensitometer, and the output 
recorded on magnetic tapes. The catalog is divided into 11 parts, 
covering ten fields in the sky (the Sagittarius field being covered by 
two parts), and each part is headed by a constellation name and the 
field center coordinates. The errors in position of the detected 
images are less than about 3 arc-min. Correlations are given with star 
numbers in the Smithsonian Astrophysical Observatory catalog. 
Values are given of the peak density and the density volume. The 
text includes a discussion of the photometry, corrections thereto due 
to threshold and saturation effects, and its comparison with theoreti- 
cal expectation, stellar model atmospheres, and a generalized far- 
ultraviolet interstellar extinction law. The S201 catalog is also availa- 
ble on a single reel of seven-track magnetic tape. 


17225 CNO abundances and hydrodynamic studies of the Nova 
outburst. V. 1.00 M/sub sun/ models with small mass envelopes. 
Starrfield, S.; Truran, J.W.; Sparks, W.M. (Theoretical Division, 
University of Califronia Los Alamos Scientific Laboratory). As- 
trophys. J.; 226: No. 1, 186-202(15 Nov 1978). 

We report on an investigation into the consequences of ther- 
monuclear runaways in 10°* M/sub sun/ accreted hydrogen enve- 
lopes on 1.00 M/sub sun/ white dwarfs. These evolutionary se- 
quences predict that from 10~° M/sub sun/ to 5 x 10-° M/sub sun/ 
will be ejected with speeds from 300 to 3800 km s~' (kinetic energies 
of 10**-10* ergs). Absolute visual magnitudes as high as -8.1 mag are 
attained, well within the observed range for fast novae. In addition, 
the shapes of the theoretical light curves are more reminiscent of an 
observed fast nova light curve than those in our earlier studies. The 
ejected material is stongly enhanced in the products of incomplete 
CNO burning: the most abundant of the ejected nuclei is '3C, 
followed by ‘*N and ™C. The differences from previous studies are 
attributable to the lower peak temperatures reached in these se- 
quences. These models also produce a large (~ 200) overabundance 
of 7Li, suggesting that novae may represent significant contributors 
to the galactic enrichment of this nucleus.We discuss the effects of 
circumbinary material on the light curve. We suggest that the 
presence of this gas, the remnant of nonconservative mass transfer, 
can strongly affect the shape of the light curve around maximum 
visual magnitude in an actual nova outburst.We find, as in our earlier 
work, that these models do not eject their entire accreted envelopes 
in the earliest stages of the outburst. The residual envelopes quickly 
evolve to configurations which are hot and bright, representing the 
probable source for the UV radiation observed in all recent classical 
novae. 


17226 Effects of neutrino degeneracy and of downscatter on 
neutrino radiation from dense stellar cores. Lichtenstadt, I.; Ron, A.; 
Sack, N.; Wagschal, J.J.; Bludman, S.A. (The Hebrew University of 
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Jerusalem, Racah Institute of Physics, Jerusalem, Israel). Astrophys. 
J.; 226: No. 1, 222-230(15 Nov 1978). 

A simplified model is presneted for several stages in the 
development of a neutronization shell in the inner core of a collaps- 
ing star. Neutrino degeneracy severely reduces neutrino emission 
and downscatter in energy, so that for all but the thinest shell 
sources, surface emission of an approximately Fermi-Dirac neutrino 
spectrum obtains. The Neutrino spectrum departs from exact Fermi- 

neutrino form only because of the outstreaming of low-energy 
neutrinos. Downscatter by electrons is helped by neutron scatterers 

resent, but except for reducing the peak neutrino energy by about 
50%. electrons play no dramatic part. The neutrino degeneracy 
inhibits downscatter so that the low-energy window in the Fermi- 
Dirac distribution leads to little neutrino loss.A simple equilibrium 
radiation picture emerges in which neutrinos are LTE thermally 
emitted in the neutronization shell and isotropically coherently scat- 
tered by neutrons and by nuclei on the way out of the overlying 
mantle. The Fermi statistics limit on neutrino flux is probably 
——- practice, but is, in most cases, still insufficient for mantle 
blow-o 


17227 Transition probabilities and some expectation values for 
the hydrogen atom in intense magnetic fields. Wadehra, J.M. (Theo- 
retical Division, Group T-4, Los Alamos Scientific Laboratory). 
Astrophys. J.; 226: No. 1, 372-376(15 Nov 1978). 

We present here a calculation of the bindin ing energies of a 
hydrogen atom in magnetic fields of the order of 10'°-10"* gauss that 
are presumed to exist on the surfaces of neutron stars. The trial wave 
functions that we use are extensions of the products of Landau 
functions and hydrogenic functions. We also employ these improved 
wave functions to calculate transiton probabilities and oscillator 
strengths and the ground-state expectation values of r/sup n/ for 
n=-1l, 1, and 2 for various values of the magnetic fields. All the 
matrix elements involved are estimated variationally using an extre- 
mum principle. 


17228 Astrophysical implications of new light Higgs bosons. Mi- 
kaelian, K.O. (Fermi National Accelerator Laboratory, Batavia, 
Illinois 60510). Phys. Rev., D; 18: No. 10, 3605-3609(15 Flee 1978). 

We explore the consequences of the existence of a new light 
pseudoscalar particle, such as the axion. Thermal energy can be 
converted into axions through annihilation (e* e~ — yh) photopro- 
duction (ye — he), and plasma decay (y/sub p/ — yh). Explicit 
expressions for the cross sections and decay lifetimes are given. We 
conclude that axion production can occur in advanced stages of 
stellar evolution and in the big-bang creation of the universe. The 
most dramatic effect, however, is expected during gravitational 
collapse of massive stars where axions may help trigger a supernova 
explosion. 


17229 Three-dimensional dynamics of protostellar evolution. 
Cook, T.L.; Harlow, F.H. (Alamos Scientific Laboratory, University 
of California). Astrophys. J.; 225: No. 3, 1005-1020(1 Nov 1978). 

A three-dimensional finite difference numerical methodology 
has been developed for self-gravitating, rotating gaseous systems. 
The fully nonlinear equations for time-varying fluid dynamics are 
solved by high-speed computer in a cylindrical coordinate system 
rotating with an instantaneous angular velocity. The time-dependent 
adiabatic collapse of gravitationally bound, rotating, protostellar 
clouds is studied for specified uniform and nonuniform initial condi- 
tions. Uniform clouds can form axisymmetric, rotating toroidal con- 
figurations. If the thermal pressure is high, nonuniform clouds can 
also collapse to axisymmetric ellipsoids. For low thermal pressures, 
however, the collapsing cloud is unstable to perturbations. The 
resulting fragmentation of unstable protostellar clouds is investigated 
by studying the response of rotating, self-gravitating, equilibrium 
toroids to nonaxisymmetric perturbations. The detailed evolution of 
the fragmentation toroid depends upon a nondimensional function of 
the initial entropy, the total mass in the toroid, the angular velocity 
of rotation, and the number of perturbation wave-lengths around the 
circumference of the toroid. For low and intermediate entropies, the 
configuration develops into corotating components with spiral 
streamers. In the spiral pene retrograde vortices are observed in 
some examples. For high levels of entropy, barred spirals can exist as 
intermediate states of = fragmentation. 


17230 Presupernova evolution of massive stars. Weaver, T.A.; 
Zimmerman, G.B.; Woosley, S.E. (University of California Law- 
— ga Laboratory). Astrophys. J.; 225: No. 3, 1021-1029(1 
ov 197 

Population I stars of 15 M/sub sun/ and 25 M/sub sun/ have 
been evolved from the zero-age main sequence through iron core 
collapse utilizing a numerical model that incorporates both implicit 
hydro-dynamics and a detailed treatment of nuclear reactions. The 
stars end their presupernova evolution as red supergiants with pho- 
tospheric radii of 3.9 x 10'* cm and 6.7 x 10" cm, respectively, and 
density structures similar to those invoked to explain Type II super- 
nova light curves on a strictly hydrodynamic basis. Both stars are 
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found to form substantially neutronized “iron” cores of 1.56M/sub 
sun/ and 1.61 M/sub sun/, and central electron abundances of 0.427 
and 0.439 moles g™', respectively, during hydrostatic silicon burning. 
Just prior to collapse, the abundances of the elements in the 25 M/ 
sub sun/ star (excluding the neutronized iron core) have ratios 
strikingly close to their solar system values over the mass range from 
oxygen to calcium, while the 15 M/sub sun/ star is characterized by 
large enhancements of Ne, Mg, and Si. It is pointed out on nucleo- 
synthetic grounds that the mass of the neutronized core must repre- 
sent a lower limit to the mass of the neutron star or black hole 
remnant that stars in this mass range can normally produce. 


17231 Cooling of primordial matter by molecular hydrogen. 
Khersonskii, V.K.; Varshalovich, D.A. (Special Astrophysical Ob- 
servatory, USSR Academy of Sciences). Sov. Astron. AJ (Engl. 
Transl.); 22: No. 3, 279-280(May 1978). 

The cooling function A/sub H/2 of molecular hydrogen is 
calculated for high kinetic temperatures T/sub k/=6000—10 000°K, 
allowing for nonequilibrium populations of both rotational and vi- 
brational levels at gas densities of 1—10* cm™*. If T/sub k/ is much 
higher than the radiation temperature, A/sub H/2 will be significant- 
ly influenced by nonequilibrium effects due to the distinctive excita- 
tion (collisional) and deexcitation (mainly radiational) mechanisms 
that will prevail. Vibrational excitation of Hz will then make the 
chief contribution to the energy dissipation, so that Hz could have 
played an important role in the formation of first-generation stars 
from matter of primordial chemical composition. 


17232 Neutrino production of bypassed isotopes, and the possible 
role of neutrinos in nucleosynthesis. Domogatskii, G.V.; Nadezhin, 
D.K. (Institute for Nuclear Research, USSR Academy of Sciences, 
Moscow). Sov. Astron. AJ (Engl. Transl.); 22: No. 3, 297-305(May 
1978). 

The influence of neutrinos produced during the gravitational 
collapse of a stellar core upon the isotopic composition of the 
envelope material is discussed. Interaction of neutrinos with (A+1, 
Z—1) and (A+1, Z) isotopes, as well as several other processes, will 
induce intensive formation of bypassed (A, Z) isotopes of various 
elements. This effect is estimated quantitatively, assuming that reac- 
tion cross sections are determined by transitions to the isobar-analog 
and Gamow—Teller resonance states. The efficiency of the pro- 
posed mechanism is illustrated by an example wherein the irradiated 
envelope material contains only stable isotopes with the same pro- 
portions as observed in the material of the solar system. For most of 
the bypassed isotopes, the abundances obtained reproduce quite 
satisfactorily the trend of the solar system abundance curve, but a 
systematic treatment of the problem would require further theoreti- 
cal analysis of the isotopic composition of the irradiated material in 
the stellar envelope. The possible role of neutrinos in the general 
picture of nucleosynthesis is discussed briefly. A consistent theory of 
the nucleosynthesis process in an ejected envelope cannot be devel- 
oped without allowing for the influence of neutrinos. 


17233 Polarization effects in the emission of a disk of accreting 
matter. Gnedin, Y.N.; Silant'ev, N.A. (A. F. loffe Physics and 
Technology Institute). Sov. Astron. AJ (Engl. Transl.); 22: No. 3, 325- 
329(May 1978). 

The emission of a disk of accreting matter is linearly polarized 
as a result of Thomson scattering. In the standard disk model the 
direction of vibrations of the electric vector lies in the orbital plane. 
A jump in the position angle of the plane of vibrations of the electric 
vector is possible upon the transition into zone c of the standard disk. 
Deviations from the standard disk lead to the following polarization 
effects :(1) a situation when the electric vector of the radiation 
vibrates in a plane perpendicular to the orbital plane is possible in a 
disk with convective heat transfer; (2) for a disk curved owing to the 
different orientations of the axes of rotation of the stars, one will 
observe rotation of the plane of vibrations of the electric vector as 
the emission frequency varies; (3) in the presence of a hot optically 
thick corona above the disk, the degree of linear polarization of the 
emerging radiation comprises ~3/4 of the value expected for the 
standard model; (4) in the presence of a nonspherical optically thin 
corona near a black hole, one will observe a jump in the position 
angle upon a transition from the “hot” to the “cold” region of the 
disk; (5) the same jump can be observed for a spherically symmetric 
corona during its partial eclipse by the disk; (6) the presence of a 
strong magnetic field (B=107—10* G) in the emission region of the 
disk leads both to partial depolarization of the emission due to 
Faraday rotation of the plane of polarization and to a considerable 
change in the polarization spectrum in comparison with the standard 
model, with the polarization spectrum also depending in principle on 
the geometry of the magnetic field; the limiting position of the plane 
of polarization makes a 45° angle with the plane of the line of sight 
and the normal to the orbit. 
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QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


17234 (N—78-17958) Extended observations of Vela X-1 by 
OSO-8. Becker, R.H.; Rothschild, R.E.; Boldt, E.A.; Holt, S.S.; 
Pravdo, S.H. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Oct 1977. 
19p. (NASA-TM—78098). NTIS PC A02/MF AO1. 

The Goddard Space Flight Center Cosmic X-Ray Experi- 
ment aboard OSO-8 viewed the X-ray binary pulsar, Vela X-1, on 
three occasions from late 1975 through late 1976. The X-ray spec- 
trum is well represented by a power law modified by photoelectric 
absorption, a high-energy cutoff, and a line feature at approximately 
6.8 keV. When combined with other observations, our measurements 
show that the pulse period is not decreasing monotonically. The 
three eclipses observed all indicate a significant eclipse flux. 


17235 (N—78-20029) Observations of low luminosity x-ray 
sources in Vela-Puppis. Pravdo, S.H.; Becker, R.H.; Boldt, E.A.; 
Holt, S.S.; Erlemitsos, P.J. (National Aeronautics and Space Admin- 
istration, Greenbelt, MD (USA). Goddard Space Flight Center). 
Feb 1978. 24p. (NASA-TM—78087). NTIS PC A02/MF AO1. 
Results of a study of the X-ray emission from a small portion 
of the galactic plane near galactic longitude 260 deg are presented. 
This region contains at least six low-luminosity X-ray sources within 
approximately 10 deg of PSR0833-45, which is near the center of the 
Gum Nebula. The X-ray source associated with the Vela pulsar, 
4U0833-45, is observed at twice its 4U catalogue intensity. The lack 
of X-ray pulsations at the pulsar period, the nonthermal power law 
spectrum, and models of the X-ray come from an extended source 
approximately 1 deg in radius. The observation of a high-tempera- 
ture spectrum in a field of view containing only Puppis A among 
known sources has led to the discovery of a new OSO-8 source, 
OSO752-39. Other spectra from this region are discussed. 


17236 (N—78-20030) OSO-8 x-ray spectra of clusters of galax- 
ies. 1. Observations of twenty clusters: physical correlations. Mu- 
shotzky, R.F.; Serlemitsos, P.J.; Smith, B.W.; Boldt, E.A.; Holt, S.S. 
(National Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Mar 1978. 55p. (NASA- 
TM—78097). NTIS PC A04/MF AOl1. 

OSO-8 X-ray spectra from 2 to 20 keV were analyzed for 26 
clusters of galaxies. Temperature, emission integrals, iron abun- 
dances, and low-energy absorption measurements are given. Eight 
clusters have positive iron emission line detections at the 90% 
confidence level, and all twenty cluster spectra are consistent with 
Fe/H=0.000014 by number with the possible exception of Virgo. 
Physical correlations between X-ray spectral parameters and other 
cluster properties are examined. The following conclusions were 
drawn) the X-ray temperature is approximately proportional to the 
square of the velocity dispersion of the galaxies; (2) the emission 
integral and therefore the bolometric X-ray luminosity is a strong 
function of the X-ray temperature; (3) the X-ray temperature and 
emission integral are better correlated with cluster central galaxy 
density than with richness; (4) temperature and emission integral are 
separately correlated with Rood-Sastry type; and (5) the fraction of 
galaxies which are spirals is correlated with the observed ram 
pressure in the cluster core. 


17237 Formation of the spectrum of relativistic electrons in non- 
steady sources of synchrotron radio emission. Altunin, V.I. (Radio- 
physics Institute, Gor’kii). Sov. Astron. AJ (Engl. Transl.); 22: No. 3, 
321-324(May 1978). 

It is shown that the conditions of a “synchrotron turbulent 
reactor” are realized in nonsteady sources of nonthermal radio 
emission in the early stages of their development. A power-law 
spectrum of relativistic electrons of y=1, sharply bounded at high 
energies, is formed as a result. The flux of radio emission from the 
source subsequently varies in accordance with the model of [I. S. 
Shklovskii, Astron. Zh. 37, 256 (1960); H. Van der Laan, Nature 211, 
1131 (1966)]. The magnitude of the magnetic field and the electron 
concentration of the plasma in the region of formation of the 
spectrum of emitting particles are determined for a number of 
sources. 


SOLAR PHENOMENA 


REFER ALSO TO CITATION(S) 17265, 17269, 17452, 17459, 
17460, 17468, 17473, 17487 


17238 (BNL—50879(Vol.1)) Informal conference on status and 
future of solar neutrino research. Proceedings. Friedlander, G. (ed.). 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 360p. (CONF-780117—P1). Dep. NTIS, PC A16/MF 
AOl. 


From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 
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The conference contains 14 papers, for 12 of which separate 
abstracts were prepared. Three papers appeared previously in ERA. 
(JFP) 


17239 gp aie ), pp 55-76) Theoretical introduction 
Bahcall, J.N. (Weizmann 


to the *’Cl solar neutrino e 

Institute of Science, ahowet,’ ea 1978. 
From Solar neutrino conference; Upton, NY, USA (5 Jan 

1978). 


A theoretical introduction is given to the chlorine 37 solar 
neutrino experiment. From the definition of an SNU as 10~* cap- 
tures per target atom per second the discussion proceeds to stellar 
evolution, the neutrino absorption cross sections, nuclear reactions, 
and lastly the implications for astronomy and for physics of the *7Cl 
experiment. (JFP) 


17240 (BNL—50879(Vol.1), pp 77-105) Input data: nuclear reac- 
tion cross sections, Parker, P.D. (Yale Univ., New Haven, CT). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


The presented brief review of the status of the nuclear reac- 
tion cross section data which are part of the solar neutrino problem 
includes the proton—proton chain, the elimination of possible evi- 
dence for a resonance in the *He + *He reaction, the problem of 
extrapolation, nuclear reaction cross section errors, attempts to 
speed up the proton—proton reaction, the disproving of the hypoth- 
esis that the weak interaction coupling constant is a function of the 
gravitational constant and thus 30% stronger at the center of the 
Sun, some properties of mass-37 nucleus reactions, and lastly a 
proposed experiment on the behavior of neutrinos in a gravitational 
field. 27 references. (JFP) 


17241 a ae 1), pp 157-174) Some results on stand- 
ard solar models. Lubow, S.H.; Ulrich, R.K. (Univ. of California, 
Los Angeles). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


Some of the inputs that go into the construction of the 
standard solar model are briefly reviewed, and few p 
results are presented. 13 references. (JFP) 


17242 (BNL—50879(Vol.1), pp 175-206) Review of nonstandard 
models. Rood, R.T. (Univ. of Virginia, Charlottesville). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


After making the distinction between a solar-mass model and 
a model sun and commenting briefly on the way errors are handled 
in calculations, a description is given of some of the attempts that 
were made in the past ten years or so to produce solar models with 
low neutrino fluxes. These include a wide variety of models. 55 
references. (JFP) 


17243 (BNL—50879(Vol.1), pp 207-222) Solar neutrinos and the 
solar interior, Roxburgh, I.W. (London Univ., Eng.). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


The discussion proceeds from a description of the present 
standard solar model and the construction of solar models to the 
rotational history of the Sun and a consideration of the Sun’s kinetics 
and properties. 13 references. (JFP) 


17244 (BNL—50879(Vol.1), pp 223-229) Capture rates for var- 
ious solar neutrino detectors. Bahcall, J.N. (Weizmann Institute of 
Science, Rehovot, Israel). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 

An overview is given of the calculated capture rates for all 
those reactions that will be discussed and of their implications with 
respect to interpretation, as regards the various radiochemical solar 
neutrino experiments. (JFP) 


17245 (BNL—S50879(Vol.2)) Informal conference on status and 
future of solar neutrino research. Proceedings. Friedlander, G. (ed.). 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
a 272p. (CONF-7801 17—P2). Dep. NTIS, PC Al2/MF 
AOl. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 

Separate abstracts were prepared for the 12 papers presented. 
(JFP) 





1820 ENERGY RESEARCH ABSTRACTS 


17246 (BNL—50879(Vol.2), pp 109-143) Enigmatic solar distor- 
tion and the solar neutrino problem. Dicke, R.H. (Princeton Univ., 
NJ). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


Previous measurements made of solar distortion are described 
as regards the experimental arrangement, and then discussed togeth- 
er with their interpretation and implications for the solar neutrino 
problem. (JFP) 


17247 (BNL—50879(Vol.2), pp 175-186) Comments on G and on 
mixing in stars. Wheeler, J.C. (Univ. of Texas, Austin). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


A brief account is given of the possibility of a changing 
gravitational constant and the question of mixing in the Sun in order 
to illuminate the solar neutrino problem. Rather than specific impli- 
cations, the presentation stresses aspects of the astrophysical context 
suggesting these possibilities. 21 references. (JFP) 


17248 (BNL—50879(Vol.2), pp 187-199) Rotational history of 
the Sun: implications for the solar neutrino problem. Endal, A.S. 
(Kansas State Univ., Manhattan); Sofia, S. 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


An assumption in the standard model of the Sun is re- 
examined, namely, that rotation plays a negligible role in the struc- 
ture and evolution of the Sun. The calculations show that there is a 
rather abrupt p barrier at the outer edge of the core. If this barrier is 
sufficient to decouple the core from the envelope, the resulting 
rotation will be exactly the type needed to substantially lower the 
neutrino flux and satisfy the current oblateness constraint. 4 refer- 
ences. (JFP) 


17249 (BNL—50879(Vol.2), pp 201-209) Nonradial oscillations 
of the 1968 nonstandard solar model. Rouse, C.A. (General Atomic 
Co., San Diego, CA). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


Some very recent calculations are reported on nonradial 
oscillations of the nonstandard solar model since this same model 
predicts the solar neutrino flux. The results are compared with a 
standard model and the agreement, disagreement, and consequences 
of establishing the oscillations are considered. (JFP) 


17250 (BNL—S50879(Vol.2), pp 211-232) Neutrino oscillations 
and the solar neutrino problem. Primakoff, H. (Univ. of Pennsylvania, 
Philadelphia). 1978. 

. From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


The question is reviewed that the existence of neutrino oscil- 
lations could critically affect the passage of solar neutrinos from 
their points of origin within the Sun to their point of detection on 
earth. The theory of v/sub e/—v/sub p/ oscillations in vacuum is 
systematically discussed, and an example illustrating these relations is 
given. 16 references. (JFP) 


17251 (BNL—S50879(Vol.2), pp 233-271) Round table discussion 
of future Solar Neutrino Program, 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


The discussion of the future neutrino program includes a 
critique of the chlorine-37 experiment and the necessary continued 
effort, the astronomical and cosmological implications of the various 
nonstandard models, future programs in laboratory experiments and 
theoretical calculations on reaction cross sections, opacities, convec- 
tions, and observations of elemental abundances on the Sun and the 
meteorites, and lastly the program in solar neutrino research. (JFP) 


17252 (N—78-17982) Nonlinear stability of solar type 3 radio 
bursts. I. Theory. Smith, R.A.; Goldstein, M.L.; Papadopoulos, K. 
(National Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Jan 1978. 53p. (NASA- 
TM—78079). NTIS PC A04/MF AOI. 

A theory of the excitation of solar type 3 bursts is presented. 
Electrons initially unstable to the linear bump-in-tail instability are 
shown to amplify Langmuir waves rapidly to energy densities char- 
acteristic of strong turbulence. The three-dimensional equations 
which describe the strong coupling (wave-wave) interactions are 
derived. For parameters characteristic of the interplanetary medium 
the equations reduce to those for one dimension. In this case, the 
oscillating two stream instability (OTSI) is the dominant nonlinear 
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instability, and is stablized through the production of nonlinear ion 
density fluctuations that efficiently scatter Langmuir waves out of 
resonance with the electron beam. An analytical model of the 
electron distribution function is also developed which is used to 
estimate the total energy losses suffered by the electron beam as it 
propagates from the solar corona to 1 A.U. and beyond. 


17253 (N—78-20046) Stochastic acceleration of solar flare pro- 
tons. Barbosa, D.D. (Stanford Univ., CA (USA). Inst. for Plasma 
Research). Mar 1978. Contracts NGL-05-020-272;N00014-75-C-0673. 
35p. (SU-SUIPR—739). NTIS PC A03/MF AO1. 

The acceleration of solar flare protons is considered by cyclo- 
tron damping of intense Alfven wave turbulence in a magnetic trap. 
The energy diffusion coefficient is computed for a near-isotropic 
distribution of super-Alfvenic protons, and a steady-state solution for 
the particle spectrum is found for both transit-time and diffusive 
losses out of the ends of the trap. The acceleration time to a 
characteristic energy approximately 20 MeV/nucl can be as short as 
10 sec. On the basis of phenomenological arguments an omega/2 
frequency dependence for the Alfven wave spectrum is inferred. 
The correlation time of the turbulence lies in the range .0005 less 
than tau/corr less than .05s. 


17254 (N—78-21039) The composition of corotating energetic 
particle streams. Mcguire, R.E.; Von Renvinge, T.T.; Mcdonald, 
F.B. (National Aeronautics and Space Administration, Greenbelt, 
MD (USA). Goddard Space Flight Center). Mar 1978. 25p. (NASA- 
TM—78105). NTIS PC A02/MF AOl. 

The relative abundances of 1.5 to 23 MeV/nucleon ions in 
corotating nucleon streams were compared with ion abundances in 
particle events associated with solar flares and with wind abun- 
dances. He/O and C/O ratios were found to be a factor of the order 
two to three times greater in corotating streams than in flare associ- 
ated events. The distribution of H/He ratios in corotating streams 
was found to be much narrower and of lower average value than in 
flare associated events. H/He in corotating energetic particle streams 
compared favorably both in lack of variability and numerical value 
to H/He in high speed solar wind plasma streams. This comparison 
suggested that the source population for the corotating energetic 
particles was the solar wind. 


17255 Characteristic electron variations across simple high-speed 
solar wind streams. Feldman, W.C.; Asbridge, J.R.; Bame, S.J.; 
Gosling, J.T.; Lemons, D.S. (Los Alamos Scientific Laboratory, 
University of California, Los Alamos, New Mexico 87545). J. 
Geophys. Res.; 83: No. A11, 5285-5296(1 Nov 1978). 

This paper documents electron variations across simple high- 
speed streams. Two streams were chosen for full documentation, and 
hourly averaged parameter plots are presented. Comprehensive 
scans of the shapes of electron distributions measured at the very 
highest bulk speeds confirm the results of Rosenbauer and co- 
workers and show that they are composed of two parts: a low- 
energy nearly isotropic component and a high-energy strongly 
beamed component. At 174eV the high-energy beam typically has a 
full width at half maximum of ~18° this width decreases with 
increasing energy. The fact that high-energy electrons are strongly 
beamed is consistent with a suggestion made previously that for 
them, pitch-angle-scattering collisions are rare beyond some base 
radius Ro. Their angular widths as a function of energy can be 
reproduced if it is assumed that their velocity distribution is isotropic 
below Ro and evolves with heliocentric distance according to 
Liouville’s theorem. The data are consistent with a base radius 
between about 10 and 30 R/sub s/. The near isotropy and low 
temperature of low-energy electrons suggest that binary Coulomb 
interactions and waves couple them efficiently to one another as well 
as to the solar wind ions. Beyond the speed maxima but within the 
constant high-speed portions of simple streams, systematic trends in 
most electron parameters are small. This fact reinforces our previous 
conclusion that high-speed flows represent a special structure-free 
state of the solar wind at 1 AU. 


17256 Electron heating within interaction zones of simple high- 
speed solar wind streams. Feldman, W.C.; Asbridge, J.R.; Bame, S.J.; 
Gosling, J.T.; Lemons, D.S. (Los Alamos Scientific Laboratory, 
University of California, Los Alamos, New Mexico 87545). J. 
Geophys. Res.; 83: No. A11, 5297-5304(1 Nov 1978). 

Electron heating within the high-speed portions of three 
simple stream-stream interaction zones has been studied in order to 
further our quantitative understanding of heat flux regulation in 
interplanetary space. The ineraction zones were all characterized by 
enhanced values of (1) the temperature of the total electron popula- 
tion, T/sub e/, as well as the temperatures of the core (T/sub c/) 
and halo (T/sub H/) components, (2) the total heat flux Q/sub e/, 
and (3) the interplanetary potential at 1 AU. The shapes of halo 
electron velocity distributions measured within the interactions 
zones were not consistent with conditions assumed for the Spitzer 
conductivity. Instead, temperature and density variations obeyed a 
polytropic relation with an index of p=0.45 +- 0.05. If proton- 
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electron coupling and wave-electron coupling are small, this relation 
implies a conduction law of the form Q/sub e//(NU) aT/sub e/, 
where N is the density and U is the bulk speed in a corotating 
coordinate frame. However, a conduction law of the form Q/sub e/ 
aT/sub e/ fits the data better, and many other possibilities are 
consistent with the observations. Although a polytropic relation is 
simple, the microscopic physics is not. The data suggest that heat 
flux is not driven by a temperature gradient, since heat appears to 
conduct from lower to higher temperatures across the compression 
zones. This implausible occurrence may be possible in part because 
of the collisionless nature of the halo electrons which conduct most 
of the heat and because of the resultant macroscopic potential drop, 
which provides a one-way barrier to the transport of most of the 
electron population. 


17257 Generation of solar radio bursts of the ‘spike’ type by 
electron streams. Chernov, G.P. (Institute of Terrestrial Magnetism, 
the Ionosphere, and Radio-Wave Propagation, Academy of Sciences 
of the USSR). Sov. Astron. AJ (Engl. Transl.); 22: No. 3, 330-337(May 
1978). 

Besides the well-known spectral data, investigations of the 
time profiles of spikes also indicate that the spikes are generated by 
electron streams (the excitation of plasma waves and the subsequent 
transformation into electromagnetic radiation). In order to explain 
the brief duration and narrow-bandedness of spikes we assume that 
the electron streams exciting the spikes are created instantly near the 
emission region and have a small size (~0.5x10® cm) and a small 
velocity dispersion (AV/V< or ~0.1). The predominant reverse 
drift of the spikes comprising groups (‘‘rain” events) is explained by 
the group delay of the radio emission from an extended source. The 
total duration of a burst is determined by the total time of establish- 
ment of a plateau in the velocity distribution function of the parti- 
cles. Allowance only for collisional damping of plasma waves gives 
understated values for the temperature of the coronal plasma 
(~0.5x10® °K). It is shown that this is connected with the important 
role of Landau damping on fast particles of the stream, which 
becomes especially efficient in streams which are nonmonotonic in 
velocity, in the absorption of the plasma waves. A model is proposed 
for calculating the time profiles of spikes. A satisfactory agreement 
between the theoretical and observed profiles allows one to deter- 
mine the linear sizes of the streams, the velocity dispersion, and the 
damping constant. The strong ape gee of spikes is explained by 
the conditions of escape of the radio emission from the source, 
where the magnetic field strength is ~3—4 G. 


17258 Origin of the components of a complex event in the solar 
radio emission of January 14, 1971. Vedeneev, Y.B.; Mel’nikov, V.F. 
(Radiophysics Institute, Gor’kii). Sov. Astron. AJ (Engl. Transl.); 22: 
No. 3, 338-344(May 1978). 

The following main properties are determined for an intense 
complex event associated with a proton flare: (1) the times of the 
beginning and end of the microwave and type V continua almost 
coincided; (2) the brief (~ 10 sec) microwave bursts observed in a 
wide frequency range (500—9100 MHz) against the background of 
the microwave continuum were accompanied by type III bursts 
against the background of the type V continuum; 3) all the type III 
bursts had a high-frequency cutoff no higher than 250 MHz. A 
model for the motion of the electrons ejected from the acceleration 
region and a scheme for the generation of the main components of 
the event by these electrons are proposed. After each powerful 
ejection some of the electrons entered the magnetic trap, increasing 
the number of electrons generating the continuous emission: a type 
V continuum in the upper part of the magnetic trap and a micro- 
wave continuum (gyroresonance emission mechanism) in the regions 
of the magnetic mirrors. The regions of emission of the microwave 
continuum are spatially limited (below by the dense layers of the 
chromosphere and above by the acceleration region). The electron 
losses, which determine the durations of both continua, are impor- 
tant here. The emission region above the trailing spot is located at a 
lower height than the emission region above the leading spot. 
Following each ejection another portion of accelerating electrons 
moved along the field lines of the open magnetic field configuration, 
emitting almost simultaneously a brief wide-band microwave burst 
(in the region of the magnetic mirror; gyroresonance emission mech- 
anism) and a type III burst (during upward motion of the electrons 
into the corona). Estimates of the numbers of electrons generating 
the associated bursts are compared. The high-frequency cutoff of the 
type III bursts is explained by cyclotron absorption in the layers 
f=sf/sub H/ of the magnetoactive coronal plasma. 


17259 Inhomogeneous model of the chromosphere and lower 
corona for the interpretation of data on the radio emission of the quiet 
sun in the millimeter wavelength range. Kuznetsova, N.A. (Gor'kii 
Radiophysics Institute). Sov. Astron. AJ (Engl. Transl.); 22: No. 3, 
345-349(May 1978). 

A method is proposed for calculating the spectrum and distri- 
bution of radio brightness over the disk of the quiet sun for an 
inhomogeneous model of the chromosphere and lower corona, in- 
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cluding spicules. A number of inhomogeneous models of the solar 
atmosphere are considered which allow one to explain the observed 
variation in the spectral index of solar radio emission in the millime- 
ter range at wavelengths of 5—9 mm. A spectral dependence closest 
to the observed one is obtained for two models, one of which has an 
inversion of the electron concentration in the interspicule medium at 
heights of 2000—2500 km above the photosphere. Distributions of 
radio brightness over the solar disk at wavelengths of 1, 2, 3, 4. 

and 8 mm are obtained for this model. The results of the calculati 

are in qualitative agreement with a number of observational data at 
wavelengths of |—4 mm. The comparison with experiment permits 
the conclusion that the temperature in the s; spicules must be 5000°K 
or even lower at their bases and about 6000°K at the heights where 
the emission at wavelengths of more than 4 mm is generated. 


17260 Particle acceleration in the current sheet of a solar flare. 
Pustil’nik, L.A. (Special Astrophysical Observatory, Academy of 
Sciences of the USSR). Sov. Astron. AJ (Engl. Transl.); 22: No. 3, 
350-355(May 1978). 

The applicability and efficiency of the main mechanisms of 
particle acceleration under the actual conditions of the turbulent 
current sheet of a solar flare are analyzed. It is shown that the 
realization of both the purely regular mechanism of acceleration by 
the electric field (neglecting elastic "particle—plasmon” collisions) 
and of purely stochastic acceleration in the field of turbulent pulsa- 
tions (neglecting the regular electric field of the sheet) encounters 
difficulties in a theoretical respect and in a comparison with observa- 
tions. A mechanism of ‘’quasi-diffusional” acceleration is proposed, 
based on the simultaneous allowance for both the effects of the 
regular electric field and the effects of plasma turbulence. In this 
mechanism the particle energy increases due to spatial diffusion of 
the accelerated particles in the external electric field. The diffusion is 
due to the high frequency of the elastic “particle—plasmon” colli- 
sions. It is shown that the mechanism leads to a higher acceleration 
efficiency than the classical mechanisms. A calculation of the energy 
spectrum made with allowance for the three-dimensionality of the 
magnetic field of the sheet gives a spectrum of accelerated i 
of n*/subQ) epsilon/proportionale/sup -gamma/, where a3. The 
values found for the high-energy cutoff in the energy spectrum and 
the chemical composition of the accelerated particles agree well 
with the observations. 


GALAXIES 


17261 (N—78-17965) The galactic distribution of carbon monox- 
ide: an out-of-plane survey. . Cohen, R.S. (National Aeronautics and 
Space Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). Jan 1978. 137p. (NASA-TM—78071). NTIS PC 
A07/MF AO1. 

Thesis. 

Galactic CO line emission at 115 GHz has been surveyed. 
This survey confirms the finding that CO is concentrated in a ring. It 
provides a determination of the thickness of this molecular ring as a 
function of galactic radius and shows that CO is displaced from the 
conventional galactic plane. These results were arrived at by least- 
squares fitting the survey data to a circularly symmetric model of the 
Galaxy. A comparison of the CO and H I distributions shows that 
there are marked differences in the distributions of these species, 
both radially and out of the plane. A detailed discussion of the 
antenna characteristics, including the radiation pattern and pointing 
characteristics, is presented. 


17262 Photometric study of the M51 system. Burkhead, M.S. 
(Goethe Link Observatory, Indiana University). Astrophys. J., Suppl. 
Ser.; 38: No. 2, 147-184(Oct 1978). 

Photoelectric and photographic data are presented for the 
two components of the M51 system, NGC 5194 and NGC 5195. The 
photoelectric observations (UBV and I) are presented as a series of 
drift scans with various diaphragm sizes covering the bright central 
and faint outer regions. These data indicate the complexity and the 
very large extent of the system. Colors and magnitudes of the spiral 
arms are presented. The I data in particular show the broad spiral 
features first shown photographically by Zwicky. Deep, integrated 
photographic plates (IIla-J) also show the large, structured outer 
regions and the complex nature of the region between the two 
galaxies. Calibrated contour maps and integrated luminosities of the 
system are presented. The maximum detected extent of the system is 
40 arcmin or 120kpc. If a M/L ratio of 10 is assumed, the mass in the 
outer envelope is equal to the mass obtained for the more familiar 
bright optical components.These data and their presentation in the 
form of photoelectric drift scans, composite photographs, contour 
maps, and three-dimensional plots show the marvelous complexity of 
the system. It would seem that the individual galaxies, NGC 5194 
and NGC 5195, cannot be considered separately but must be studied 
in the context of their being members of the M51 system. 
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17263 Effect of turbulence on the coagulation of interstellar dust. 
Kessel’man, V.S. Sov. Astron. AJ (Engl. Transl.); 22: No. 3, 276- 
278(May 1978). 

The equation for coagulation of interstellar dust grains in 
turbulent gas is solved. The influence of the turbulence on the 
growth of the particles is examined. 


COSMOLOGY 
REFER ALSO TO CITATION(S) 17228 


17264 (N—78-21029) Baryon symmetric big-bang cosmology. 
Stecker, F.W. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Apr 1978. 
25p. (NASA-TM—78114). NTIS PC A02/MF AOl1. 

The framework of baryon-symmetric big-bang cosmology 
offers the greatest potential for deducing the evolution of the uni- 
verse as a consequence of physical laws and processes with the 
minimum number of arbitrary assumptions as to initial conditions in 
the big-bang. In addition, it offers the possibility of explaining the 
photon-baryon ratio in the universe and how galaxies and galaxy 
clusters are formed, and also provides the only acceptable explana- 
tion at present for the origin of the cosmic gamma ray background 
radiation. 


PLANETARY PHENOMENA 


17265 (N—78-17964) Magnetic fields and flows between 1 AU 
and 0.3 AU during the primary mission of HELIOS 1. Burlaga, L.F.; 
Ness, N.F.; Mariani, F.; Bavassano, B.; Villante, U. (National Aero- 
nautics and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Jan 1978. 41p. (NASA-TM—78074). NTIS PC 
A03/MF AOl1. 

The recurrent flow and field patterns observed by HELIOS 
1, and the relation between these patterns and coronal holes are 
discussed. Four types of recurrent patterns were observed: a large 
recurrent stream, a recurrent slow (quiet) flow, a rapidly evolving 
flow, and a recurrent compound stream. There recurrent streams 
were not stationary, for, although the sources recurred at approxi- 
mately the same longitudes on successive rotations, the shapes and 
latitudinal patterns changed from one rotation to the next. A type of 
magnetic field and plasma structure characterized by a low ion 
temperature and a high magnetic field intensity is described as well 


as the structures of stream boundaries between the sun and approxi- 
mately 0.3 AU. 


17266 (N—78-20033) Structure of current sheets in magnetic 
holes at 1 AU, Fitzenreiter, R.J.; Burlaga, L.F. (National Aeronau- 
tics and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Feb 1978. 34p. (NASA-TM—78096). NTIS 
PC A03/MF AOl1. 

Current density profiles in several types of interplanetary 
magnetic holes were calculated for the assumption that the currents 
flow in planar sheets and that the magnetic field varies only in the 
direction normal to the sheet. The planarity was verified in four 
holes which were observed by two suitably spaced spacecraft. The 
structure of the current sheets ranges from very simple in some holes 
to very complex in others. The observed structures are found to be 

ualitatively consistent with models based on self-consistent solu- 

tions of Vlasov’s equation and Maxwell's equations. Examples of 
complex, irregular magnetic holes are also presented, and they are 
shown to contain multiple, current sheets in which currents flow 
parallel to one another. 


17267 (N—78-21032) Maps of Jovian radio emission. Final tech- 
nical report, 1 October 1976—1 October 1977. Depater, I. (Rijksuni- 
versiteit Leiden (Netherlands)). 1 Oct 1977. 57p. (NASA-CR— 
156129). NTIS PC A04/MF AO1. 

Observations were made of Jupiter with the Westerbork 
telescope at all three frequencies available: 610 MHz, 1415 MHz, and 
4995 MHz. The raw measurements were corrected for position 
errors, atmospheric extinction, Faraday rotation, clock, frequency, 
and baseline errors, and errors due to a shadowing effect. The data 
were then converted into brightness distribution of the sky by 
Fourier transformation. Maps of both thermal and nonthermal radi- 
ation were developed. Results indicate that the thermal disk of 
Jupiter measured at a wavelength of 6 cm has a temperature of 236 
+- 15 K. The radiation belts have an overall structure governed by 
the trapping of electrons in the dipolar field of the planet with 
significant beaming of the synchrotron radiation into the plane of the 
magnetic equator. 


17268 Observations of two distinct populations of bow shock ions 
in the upstream solar wind. Gosling, J.T.; Asbridge, J.; Bame, S.J.; 
Paschmann, G.; Sckopke, N. (University of California, Los Alamos 
Scientific Laboratory Los Alamos, New Mexico 87545). Geophys. 
Res. Lett.; 5: No. 11, 957-960(Nov 1978). 
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Observations upstream of the earth’s bow shock with the 
LASL/MPI fast plasma experiments on ISEE 1 and 2 reveal the 
presence of two distinct and mutually exclusive populations of low 
— (< or ~40keV) ions apparently accelerated at the bow 
shock. The first of these, the “reflected” population, is characterized 
by 1) sharply peaked spectra seldom extending much above ~ 10 
keV/ion and 2) relatively collimated flow coming from the direction 
of the shock. On the other hand, the “diffuse’’ ions are distinguished 
by relatively flat energy spectra above ~ 10 keV and broad angular 
distributions. They are by far the most commonly observed upstream 
ion event. A close causal association is suggested between the diffuse 
ion population in the upstream solar wind and energetic plasma ions 
observed within the magnetosheath. 


17269 Did a supernova trigger the formation of the solar system. 
Schramm, D.N.; Clayton, R.N. Sci. Am.; 239: No. 4, 124-128, 130, 
132-139(Oct 1978). 

Evidence is reported for an intimate connection between a 
particular supernova and the solar system. It appears that a massive 
star exploded in the vicinity of the developing solar system at about 
the time the system condensed. This evidence comes from studies of 
the chemical elements in meteorites, and in particular, from measure- 
ments of the abundance of the various isotopes of certain elements. 
The kinetics of the solar system development from this explosion and 
the isotope-ratio evidence for these processes are described in some 
detail. (JFP) 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


17270 (AD-A—051126) Analysis and research for integrated sys- 
tems in physics of the atmosphere. Final report 1 September 1976—30 
September 1977. Bass, J.N.; Bhavnani, K.H.; Guz, B.J.; Hayes, R.R.; 
Lai, S.T. (Logicon, Inc., Lexington, MA (USA)). 30 Nov 1977. 
Contract F19628-76-C-0304. 171p. NTIS PC A08/MF AOl1. 

This report describes significant analyses and computer pro- 
gramming problems performed in support of Air Force Geophysics 
Laboratory scientists. Mathematical and logical procedures are dis- 
cussed; reference material and samples of results are presented. 
Various AFGL rapid orbit generation programs have been modified 
for satellite observation by aircraft, for prediction of longitude drift 
due to resonances, and for improved estimation of solar eclipsing. 
Geopotential model studies were conducted to identify significant 
terms and evaluate results in operational orbit determination pro- 
grams. Ionospheric research programs include data reduction and 
analyses for plasma motion and electric field mapping, topside 
plasma monitoring on a Univac 1110, and scintillations modeling for 
equatorial and high-latitude station coverage. A geographic-geomag- 
netic background continental outline plot program is also described. 
Analysis and data processing for the Multi-Spectral Measurement 
Program includes calibrations and initial flight data base design. A 
general data compaction routine for use with large data bases is 
described. A revised astronomical ephemeris program which uses 
the new JPL planetary system was developed. (Author) 


17271 (N—78-20707) Occurrences of the polar Slant E Condition 
- SEC at Narssarssuaq, Godhavn, Thule, 1973. Olesen, J.K.; Primdahl, 
1S. (Danish Meteorological Inst., Copenhagen). 1976. Contract 
NATO-371. 62p. (DMI-GEOPHYS-PAPERS-R—47). NTIS PC 
A04/MF AOl1. 

Occurrence of the polar Slant E Condition (SEC) phenom- 
enon as scaled from ionograms recorded during 1973 at three obser- 
vatories in Greenland located within the area from the auroral zone 
to the geomagnetic pole is described. SEC is a special disturbed 
condition in the polar ionospheric E region. Ionogram identification 
criteria for the SEC phenomenon are given and the data recorded at 
the three stations are presented. Both monthly and yearly data tables 
were drawn. 


MAGNETOSPHERIC PHENOMENA 


17272 (LA-UR—78-2902) Pitch angle distributions of > 30 keV 
electrons at geostationary altitudes. Higbie, P.R.; Baker, D.N.; 
Hones, E.W. Jr.; Belian, R.D. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 35p. (CONF-780938—2). 
Dep. NTIS, PC A03/MF AOI. 

From Conference on quantitative modeling of magnetos- 
pheric processes; La Jolla, CA, USA (19 Sep 1978). 

The satellites 1976-059A and 1977-007A each carry energetic 
particle detectors which measure fluxes of electrons in the 30 to 300 
keV energy range. Five separate sensors mounted at 30, 60, 90, 120, 
and 150° to the spacecraft spin axis provide two hundred samples of 
the three dimensional distribution function for every ten second 
spacecraft rotation. Spherical harmonic functions up to the fourth 
order were fit to the observed pitch angle distributions. The second 
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and fourth order coefficients obtained for these fits were averaged 
for each hour of local time. The probability distributions for the 
averaged harmonic coefficients were calculated and are presented as 
a function of local time. Possible relations of these distributions to 
interplanetary conditions are discussed. Using the present analysis 
techniques, the intensity of electrons at the noon meridian is derived 
as a function of pitch angle and radial distance and is given by j(a,r) 
= 2.03 x 10° (0.49 sin* 8a + 0.51 sin®.?’a) e/sup -r/1.60/ el/cm? sec 
sr. 11 references. 


17273 (LA-UR—78-2992) Magnetopause layer and plasma 
boundary layer of the magnetosphere. Eastman, T.E.; Hones, E.W. Jr. 
(Los Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405- 
ENG-36. 22p. (CONF-780938—3). Dep. NTIS, PC A02/MF AOI. 

From Conference on quantitative modeling of magnetos- 
pheric processes; La Jolla, CA, USA (19 Sep 1978). 

Due to recent availability and analyses of high time resolution 
satellite data (including IMP 6 and the ISEE-1 and -2 satellite pair), 
the study of the magnetopause and boundary layer has entered a 
period of renewed activity. Plasma observations from the VELA 
satellites first established the presence of magnetosheath-like plasma 
with reduced density and flow velocity in a relatively thin (~ <1 R/ 
sub E/) layer bordering the plasma sheet at low latitudes and 
bordering the lobe environment at high latitudes. Recent analyses of 
HEOS 2, Explorer 33 and IMP 6 data have established the presence 
of this “plasma boundary layer” (PBL) over the entire sunward 
magnetosphere near the magnetopause. This review gives a brief 
summary of recent published results on two distinct regions of the 
PBL: that bordering open field line regions and that bordering 
closed field line regions. The magnetopause layer (i.e., current layer) 
can usually be identified by a change in magnetic field direction and 
cannot be uniquely identified by any other field or plasma param- 
eters. Immediately earthward of this magnetopause current layer, a 
PBL of magnetosheath-like plasma is usually observed that has 
dominantly magnetosheath-like energy spectra and flow characteris- 
tics. Observed plasma boundary layer thicknesses are highly variable 
and are generally much larger than the magnetopause layer thick- 
nesses even near the subsolar region. Several suggested source 
mechanisms for the plasma boundary layer are discussed and com- 
pared. 


17274 (N—78-20045) The role of O-type neutral lines in magnet- 
ic merging during substorms and solar flares. Stern, D.P. (National 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center). Feb 1978. 49p. (NASA-TM—78093). 
NTIS PC A03/MF AOl. 

An analytical model of O-type configurations was derived for 
visualizing the geometry and for numerical treatment of plasma 
flows. It was found that at a certain distance from the neutral line 
the mean particle motion became decoupled from that of magnetic 
field lines (which obey the MHD condition). The decoupling dis- 
tance depended on initial conditions i: momentum space, this result 
suggesting that the MHD approximation which averages out such 
conditions may not suffice for describing plasma dynamics near the 
neutral line. It was also found that, after inflowing particles are 
decoupled from the field line motion, they go over to a mode of 
runaway acceleration along the neutral line. It is concluded that, if 
merging occurs at an X-O pair, two particle populations may be 
expected - low energy particles accelerated adiabatically by earth- 
ward convection past the X-type line and high-energy particles 
convected towards the O-type line. The second acceleration process 
depends critically on the rapidity of merging and is therefore expect- 
ed to vary considerably from event to event. 


17275 Multiple-satellite studies of magnetospheric substorms: 
plasma sheet recovery and the poleward leap of auroral zone activity. 
Pytte, T.; McPherron, R.L.; Kivelson, M.G.; West, H.I. Jr.; Hones, 

E.W. Jr. (Department of Physics, University of Bergen, N-5014 
Bergen, Norway). J. Geophys. Res.; 83: No. All, 5256-5268(1 Nov 
1 


Particle observations from pairs of satellites (Ogo 5 and Vela 
4A and 5A) during 28 plasma sheet thickening events are examined. 
These data indicate that thickening of the nighttime plasma sheet 
during substorms occurs in two main stages, one early stage of single 
or multiple expansions of the near-earth (geocentric distances r< or 
= 15R/sub E/) plasma sheet at the onset of substorm expansions (Pi 
y bursts) on the ground and another later stage of plasma sheet 
recovery that starts near the time of maximum auroral zone bay 
activity and is characterized by a large-scale thickening toward 
higher latitudes that occurs over a broad azimuthal scale and from 
ionospheric heights to beyond the Vela orbit (r~18R/sub E/). A 
detailed analysis of two-satellite observations during eight plasma 
sheet recoveries is presented, showing events that occurred within 5 
min in widely separated locations at small (<4R/sub E/) distances 
from the tail’s midplane and events that occurred concurrently in the 
Vela orbit and at high latitudes in the near-earth region. Some events 
were accompanied by clear signatures of a poleward leap (to >71° 
magnetic latitude) of electron precipitation and the westward elec- 
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trojet that probably corresponded to an expansion poleward of the 
ionospheric projection of the recovering plasma sheet. The eight 
plasma sheet recoveries occurred 10—30 min after a Pi 2 burst on 
the ground, and mid-latitude magnetograms showed no indications 
of a near-coincident formation of a substorm current wedge in the 
local time sector of the spacecraft; this indicates that the plasma 
sheet recoveries and the poleward leaps were not caused directly by 
a late high-latitude substorm expansion. Instead, these phenomena 
seem to represent a transition phase between a substorm expansion 
sequence and a substorm recovery. 


17276 Energetic plasma ions within the Earth’s magnetosheath. 
Asbridge, J.R.; Bame, S.J.; Gosling, J.T.; Paschmann, G.; Sckopke, 
N. (University of California, Los Alamos Scientific Laboratory Los 
Alamos, New Mexico 87545). Geophys. Res. Lett.; 5: No. 11, 953- 
956(Nov 1978). 

Observations in the daws magnetosheath with the LASL/ 
MPI fast plasma experiment on ISEE 1 and 2 reveal the existence of 
two distinct states of plasma flow within the sheath: 1) a 
state; and 2) a disturbed” state. Energetic ions in the range of 3-40 
keV are the distinguishing feature of the disturbed state. Long period 
(~ 1 minute) fluctuations in plasma density, temperature, flow 
speed, and flow directions occur simultaneously with the ap 
of these high energy particles. The most likely explanation of these 
observaons is that the energetic ions are produced in the vicinity of 
the bow shock under certain (unspecified) interplanetary conditions, 
and the fluctuations in plasma flow are produced locally by the 
interaction of the energetic ions with the ambient plasma. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


17277 Origin of vibrational dephasing of polyatomic molecules in 
condensed phases. Shelby, R.M.; Harris, C.B.; Cornelius, P.A. (De- 
partment of Chemistry, University of California). J. Chem. Phys.; 70: 
No. 1, 34-41(1 Jan 1979). 

The vibrational dephasing of polyatomic molecules in con- 
densed phases by intermolecular vibrational energy exchange is 
treated theoretically. In the exchange model, dephasing arises from 
random modulation of the vibrational frequency caused by intramo- 
lecular anharmonic coupling to low frequency modes which are 
undergoing intermolecular energy exchange with the bath. The 
exchange rates are temperature dependent and as a consequence 
manifest themselves experimentally as a temperature dependent 
broadening and shift of the Raman spectral line shape. Using a 
reduced density matrix technique within the constraints of a Markoff 
approximation, the theory allows the time dependence introduced by 
the exchange process to be properly accounted for, and allows 
explicit expressions for the vibrational correlation function and cor- 
responding spectral line shape functions to be derived and related to 
molecular parameters. Application of the theory can have important 
consequences experimentally, since an analysis of the temperature 
dependence of the line shape function allows the determination of 
the parameters which characterize the dephasing. These include the 
intermolecular energy exchange rates, the amplitude of the modula- 
tion which is in turn determined by the strength of intramolecular 
anharmonic coupling, and the effective activation energy for ex- 
change which is related to the specific low frequency modes which 
participate in the dephasing process. 


17278 Analysis of the CsNpFs optical spectrum. Hecht, H.G.; 
Varga, L.P.; Lewis, W.B.; Boring, A.M. (Department of Chemistry, 
South Dakota State University, Brookings, South Dakota 57006). J. 
Chem. Phys.; 70: No. 1, 101-108(1 Jan 1979). 

A new analysis is given of the CsNpFe optical spectrum, 
which removes several features of a previous analysis which were 
questionable. Possible vibronic structure, SCF—Xa—SW calcula- 
tions, and analyses of related compounds have been used as a basis 
for the present investigation. It was found that configuration interac- 
tion effects are significant and cannot be neglected. By inclusion of 
linear CI terms, a fit to 33 assigned levels gave an rms deviation of 
140.6 cm~' in a least-squares refinement. The parameters determined 
are F,=202.2, Fs=14.26, Fe=1.517, zeta=2137, Ay<r4>=1431, 
Ac <r®> =112.6, a=195.2, B=-5798, and y =9582 cm~*. 


17279 Determination of electronic energies from experimental 
electron densities. Bentley, J. (Radiation Laboratory, University of 
Notre Dame, Notre Dame, Indiana 46556). J. Chem. Phys.; 70: No. 1, 
159-164(1 Jan 1979). 

An electrostatic energy expression due to Politzer is used to 
calculate total electronic energies from experimentally determined 
charge density functions. When partitioned as suggested in this 
paper, Politzer’s expression is useful for indicating the effects of 
bond formation, and for diagnosing problems in the charge density 
function. Application to experimental charge density data for berylli- 
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um and diamond crystal is reported. Some binding energies are also 
calculated, but caution is recommended in interpreting t values. 


17280 Photoionization mass spectrometry of neon using synchro- 
tron radiation: Anomalous variation of resonance widths in the noble 


gases. Radler, K.; Berkowitz, J. (Argonne National Laboratory, 
ee. Illinois 60439). J. Chem. Phys.; 70: No. 1, 216-220(1 Jan 
1979). 


Autoionization structure between the ?P/sub 3/2/ and ?P/ 
sub 1/2/ ion threshoids of Ne has been measured. The spectrum 
appears qualitatively different from the corresponding spectra of the 
heavier noble gases. This is partly due to a progressive narrowing of 
the d-resonance width in the lighter noble gases. However, when 
analyzed in terms of the parameter (n*)*I’, an anomalous behavior is 
noted, this parameter being larger for xenon than krypton, larger for 
argon than neon, but distinctly larger for argon than krypton. An 
analysis of the factors contributing to the resonance widths is pre- 
sented. Variations in the quantum defects of the s and d series of the 
noble gases are presented for future analysis. 


17281 Molecular dynamics study of the hydration of Lennard- 
Jones solutes. Geiger, A.; Rahman, A.; Stillinger, F.H. (Institut fuer 
Physikalische Chemie und Elektrochemie der Universitaet Karls- 
ruhe, West Germany). J. Chem. Phys.; 70: No. 1, 263-276(1 Jan 1979). 

In order to clarify the nature of hydrophobic interactions in 
water, we have used the molecular dynamics simulation method to 
study a system comprising two Lennard-Jones solute particles and 
214 water molecules. Although the solutes were placed initially in 
contact, forces in the system drive them slightly apart to permit 
formation of vertex-sharing solvent “cages.” Definite orientational 
preferences have been observed for water molecules in the first 
solvation layer around the Lennard-Jones solutes; these preferences 
are loosely reminiscent of structure in clathrates. Nevertheless, sub- 
stantial local disorder is obviously present. The dynamical data show 
that translational and rotational motions of solvation—sheath water 
molecules are perceptibly slower (by at least 20%) than those in pure 
bulk water. 


17282 X-ray diffraction study of liquid neopentane in the tem- 

range -17 to 150°C. Narten, A.H. (Chemistry Division, Oak 

idge National Laboratory, Oak Ridge, Tennessee 37830). J. Chem. 
Phys.; 70: No. 1, 299-304(1 Jan 1979). 

The x-ray diffraction pattern of liquid neopentane has been 
measured at eight different temperatures between the melting point 
(-17°C) and the critical point (161°C). In the data analysis, the 
methyl groups were treated as single scattering centers, and the 
molecular structure derived from the large-angle part of the x-ray 
data was found to be the same as that found for the low density 
vapor. Subtraction of the molecular structure yields a set of distinct 
structure functions descriptive of intermolecular atom pair correla- 
tions. It is shown that a realistic model for the orientational correla- 
tions between molecules in the liquid must reproduce the experimen- 
tal structure functions beyond the first maximum. The radial distri- 
bution functions derived from the data indicate well defined 
MexxxMe contacts between neighboring molecules at low tempera- 
ture (high density). 


17283 Accurate photoionization thresholds by multiphoton ion- 
ization: Pyrrole. Williamson, A.D.; Compton, R.N.; Eland, J.H.D. 
(Chemical Physics Section, Health and Safety Research Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). J. 
Chem. Phys.; 70: No. 1, 590-591(1 Jan 1979). 

Multiphoton ionization spectroscopy has been used to meas- 
ure ionization threshold for pyrrole.(AIP) 


17284 Deflection of atoms by a resonant standing electromagnetic 
wave. Cook, R.J.; Bernhardt, A.F. (University of California, Law- 
rence Livermore Laboratory, P. O. Box 808, Livermore, California 
94550). Phys. Rev., A; 18: No. 6, 2533-2537(Dec 1978). 

Deflection of an atom due to momentum transfer from a 
strong resonant standing electromagnetic wave is investigated theo- 
ootieal ly in the limit of short atom-field interaction time. The transla- 
tional and internal motions of the atom are treated quantum me- 
chanically, while the field is treated classically. It is shown that 
momentum transfer from a standing wave to an atom proceeds at the 
induced or Rabi rate, rather than the spontaneous rate characteristic 
of radiation pressure. In a typical case, atomic deflections of order 1° 
are achieved with 10° W/cm? field intensity in a time less than the 
natural lifetime of the excited atom. 


17285 Spherical-tensor treatment of coherent transients. Baer, T. 
(Department of Physics, The University of Chicago, Chicago, IIli- 
nois 60637). Phys. Rev., A; 18: No. 6, 2570-2579(Dec 1978). 

I present a spherical-tensor treatment of coherent transient 
effects induced in atoms by an optical pulse resonant with a dipole 
transition. The resonant pulse is shown to excite electronic multipole 
moments in the atom which can be higher than the dipole. The 
dependence of these moments on the length and intensity of the 
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applied pulse is derived. It is shown that information about the 
damping of these moments due to thermal collisions is contained in 
photon-echo signals. 


17286 Dependence of the K x-ray energy upon the mode of 
excitation. Wang, K.; Hahn, A.A.; Boehm, F.; Vogel, P. (California 
Institute of Technology, Pasadena, California 91125). Phys. Rev., A; 
18: No. 6, 2580-2584( 1978). 

The energy of the Ta Ka x rays emitted after electron 
capture of '*'W has been observed to be lower by 0.79 +- 0.06 eV 
compared to the fluorescent Ta Ka x rays. Similarly, it was found 
that the Ta Ka x rays emitted after internal conversion following B 
decay of **'Hf were higher by 0.7 +- 0.1 eV in 7 com to 
the same fluorescent Ta x rays. The observed effects cannot be 
— by the known mechanisms of chemical shift, hyperfine 
effects, isomer shifts, and shake-off effects alone. Similar observa- 
tions of the K-x-ray energy shifts in the electron-capture decays of 
183Gd and 'Hf with the corresponding fluorescent x rays in Eu and 
Lu, respectively, can be accounted for by the hyperfine effects, 
isotope shifts, and chemical shifts. 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 16624, 17299 


17287 (COO—4022-01) Cross sections and equilibrium fractions 
of D* and D*. ions in metal vapors. Project progress report for the 
period, June 1, 1976 to February 1, 1978. Morgan, T.J. (Wesleyan 
Univ., Middletown, CT (USA)). [nd]. Contract EY-76-S-02-4022. 
1lp. Dep. NTIS, PC A02/MF AO1. 

The purpose of this program is to measure cross sections and 
equilibrium fractions of D* and D,2* ions in metal ae In particu- 
lar, in connection with double charge exchange D™ ion sources, 
concern is with D~ formation in alkaline-earth vapor targets. Also, 
in connection with possible metal vapor contamination in the system, 
concern is given to cross sections for high energy D*, D® and D™ 
collisions with these metal vapors. Results from this research will fill 
in a gap in knowledge of single and double charge transfer and 
multiple collision processes in alkaline-earth targets. During the 
period covered construction of the apparatus necessary to carry out 
the program was completed and cross sections and equilibrium 
fractions for D* + Mg and D* + Ba collisions were measured. A 
list of publications is included. 


17288 (LBL—7395) Internal energy dependence of molecular 
condensation coefficients determined from molecular beam surface 
scattering experiments. Sibener, S.J.; Lee, Y.T. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). May 1978. Contract W- 
7405-ENG-48. 12p. (CONF-780728—3). Dep. NTIS, PC A02/MF 
AOl. 

From 11. symposium on rarefied gas dynamics; Cannes, 
France (3 Jul 1978). 

An Me poser age was performed which confirms the existence 
of an internal mode dependence of molecular sticking probabilities 
for collisions of molecules with a cold surface. The scattering of a 
velocity selected effusive beam of CCl, from a 90 K CCl, ice 
surface has been studied at five translational velocities and for two 
different internal temperatures. At a surface temperature of 90 K (~ 
99% sticking probability) a four fold increase in reflected intensity 
was observed for the internally excited (560 K) CCl, relative to the 
room temperature (298 K) CCl, at a translational velocity of 2.5 X 
10* cm/sec. For a surface temperature of 90 K all angular distribu- 
tions were found to peak 15° superspecularly independent of incident 
velocity. 9 references 


17289 Intense source of spin-polarized electrons. Hodge, L.A.; 
Dunning, F.B.; Walters, G.K. (Department of Physics, Rice Univer- 
sity, Houston, Texas 77001). Rev. Sci. Instrum.; 50: No. 1, 1-4(Jan 
1979). 

Spin angular momentum conservation in chemiionization re- 
actions involving optically oriented He(2°S) atoms in a flowing 
helium afterglow has been exploited to yield a source of spin- 
polarized electrons. Either transversely or longitudinally polarized 
electrons can be extracted. Polarized electron beam currents of ~2 
HA have been realized at 40% polarization. The beam has an 
effective emittance of ~2 mrad/cm over the energy range 100—400 
eV, an energy spread of < or ~0.15 eV, and the polarization is 
readily reversible. The source is relatively inexpensive and appears 
suitable for the majority of low-energy spin-dependent scattering 
experiments proposed to date. 


17290 Mott electron spin polarization analysis system of novel 
design. Hodge, L.A.; Moravec, T.J.; Dunning, F.B.; Walters, G.K. 
(Department of Physics, Rice University, Houston, Texas 77001). 
Rev. Sci. Instrum.; 50: No. 1, 5-8(Jan 1979). 

A novel Mott polarization analysis system is described. This 
system is much simpler than earlier designs and offers improved 
rejection of electrons inelastically scattered from the gold target foil. 
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In addition the analyzer is capable of “in-line’’ polarization measure- 
ments. 


17291 Optimization of H™ yield from a cw plasma source. Gabo- 
vich, M.D.; Kozyrev, Y.N.; Naida, A.P.; Simonenko, L.S.; Solo- 
shenko, I.A. (Institute of Physics, Academy of Sciences of the 
Ukrainian SSR, Kiev). Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 4, 
153-154(Apr 1978). 

A 15-mA beam of negative hydrogen ions has been obtained 
from a cw plasma source. Calculations indicate that a 40-mA current 
is possible by increasing the slits of the source.(AIP) 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 17300, 17331 


17292 (CONF-780960—1) Oscillator strength determinations for 
An = 0 transitions in Be-like ions of the third period elements. Pegg, 
D.J.; Forester, J.P.; Griffin, P.M.; Alton, G.D.; Elston, S.B.; John- 
son, B.M.; Suter, M.; Thoe, R.S.; Vane, C.R. (Tennessee Univ., 
Knoxville (USA); Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 3p. Dep. NTIS, MF AOl. 

From 5. conference on beam foil spectroscopy; Villeurbanne, 
France (4 Sep 1978). 

Portions of document are illegible. 

Measured oscillator strengths for An=O E1 transitions of the 
type 2s?-2s2p-2p? in highly ionized members of the Be isoelectronic 
sequence are valuable in the interpretation of diagnostic measure- 
ments from high-temperature laboratory and astrophysical sources. 
Lifetimes of low-lying levels in some 4-electron ions (13 < or = to 

< or = to 17) were measured with the beam-foil technique. 2 
figures, 1 table. 


17293 (LBL—8068) Calculation of autoionization positions and 
widths with applications to Penning ionization reactions. Isaacson, 
A.D. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Aug 1978. Contract W-7405-ENG-48. 156p. Dep. NTIS, PC A08/ 
MF AOI. 

Thesis. 

Using an approximate evaluation of Miller's golden rule for- 
mula to calculate autoionization widths which allows for the consid- 
eration only of L? functions, the positions and lifetimes of the lowest 
13P autoionizing states of He have been obtained to reasonable 
accuracy. This method has been extended to molecular problems, 
and the ab initio configuration interaction potential energy and 
width surfaces for the He(2*S) + He system have been obtained. 
Quantum mechanical close-coupling calculations of ionization cross 
sections using the complex V* - (i/2) GAMMA-potential have 
yielded rate constants in good agreement with the experimental 
results of Lindinger, et al. The potential energy surface of the 
He(2?S) + He system has also been obtained and exhibits not only a 
high degree of anisotropy, but also contains a relative maximum for 
a perpendicular (C2/sub v/) approach which appears to arise from s- 
p hybridization of the outer He orbital. However, similar ab initio 
calculations on the He(2'S) + Ar system do not show such anoma- 
lous structure. In addition, the complex poles of the S-matrix (Sie- 
gert eigenvalues) were calculated for several autoionizing states of 
He and H’, with encouraging results even for quite modest basis 
sets. This method was extended to molecular problems, and results 
obtained for the He(2*S) + H and He(2'S) + H systems. 75 
references. 


17294 (SAND—78-1276C) Laser oscillation on the 2580 A band 
system of molecular chlorine. Hays, A.K. (Sandia Labs., Albuquer- 
que, NM (USA)). 1978. Contract EY-76-C-04-0789. 3p. (CONF- 
7810102—1). Dep. NTIS, PC A02/MF AO1. 

From Optical Society of America meeting; San Francisco, 
CA, USA (30 Oct 1978). 

Laser oscillation was observed on the 2580 A band of molecu- 
lar chlorine. Axial electron beam excitation of a He/Cle gas mixture 
yielded 97 mJ of laser energy at 2580 A in a 70 ns (FWHM) pulse. 7 
references 


17295 Observation of electric-field-induced resonances above the 
ionization limit in a one-electron atom. Freeman, R.R.; Economou, 
N.P.; Bjorklund, G.C.; Lu, K.T. (Bell Laboratories, Holmdel, New 
Jersey 07733). Phys. Rev. Lett.; 41: No. 21, 1463-1467(20 Nov 1978). 

Measurements of the relative photoionization cross sections of 
Rb in the presence of various strengths of external electric fields are 
reported. Systematic, field-dependent, resonance structure is ob- 
served not oly for energies above the classical field-ionization limit, 
but above the zero-field ionization limit as well. A striking depen- 
dence of the cross section upon light polarization is also observed. 


17296 Structure of the vibrational states in the v3-fundamental 
and its overtones in SF; and multiphoton absorption effects. Galbraith, 
H.W.; Cantrell, C.D. (Los Alamos Scientific Lab., NM). pp 227-264 
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of Significance of nonlinearity in the natural sciences. Perlmutter, 
A.; Scott, L.F. (eds.). New York, NY; Plenum Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

After a brief introduction, a model Hamiltonian for the vibrat- 
ing—rotating SFs molecule is introduced which incorporates all of 
the known qualitative, as well as quantitative, features found from 
spectroscopy work on the vs fundamental. The two most important 
approaches for constructing energy levels from this model are then 
discussed and contrasted. Two kinds of splittings are apparent: vib- 
rot and pure vibrational. The pure vibrational splittings are domi- 
nant. A comprehensible model of vibrational splittings is. solved 
completely and explicitly in the Cartesian basis set for the triply 
degenerate oscillator, and the energies and relative intensities are 
readily computed. The treatment of the full second-order vib-Hamil- 
tonian can be simplified with the introduction of a set of basis 
functions that diagonalize the simple model and also carry octahe- 
dral representation labels. The dynamical response of the model to a 
strong laser pulse of very long duration is calculated. The calcula- 
tions include 39 vibrational states (up to six-photon absorption). 
Finally, the change in absorption by one state of 6vs with changing 
field intensity (power broadening) is calculated. 8 figures, 2 tables. 
(RWR) 


17297 Review of rotational structure in excited vibrational states 
of spherical-top molecules. Fox, K. (Univ. of Tennessee, Knoxville). 
pp 265-292 of Significance of nonlinearity in the natural sciences. 
Perlmutter, A.; Scott, L.F. (eds.). New York, NY; Plenum Press 
(1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

After a historical introduction, this review discusses the rota- 
tional structure of several excited vibrational states of spherical-top 
molecules. A principal theme is the impact of rotational structure on 
the elucidation of vibrational structure. Patterns discernable in high- 
resolution infrared spectra and their implications are examined. Data 
are shown for SF, CHs, and CD. 8 figures. (RWR) 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 17287 


17298 (CONF-781113—13) MO x-ray production in collisions of 
F/sup +q/ with Ne. Peterson, R.S.; McDaniel, F.D.; Duggan, J.L.; 
Thoe, R.S.; Miller, P.D. (North Texas State Univ., Denton (USA); 
Tennessee Univ., Knoxville (USA); Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/ 
MF AOl. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

The production of molecular-orbital (MO) x rays was ob- 
served in collisions of 19 MeV '*Fe/sup +q/ with Ne as a function 
of incident projectile charge state, gq. The MO production rate was 
found to depend weakly upon the L-shell occupation number and to 
increase by an order of magnitude with an initial K-shell vacancy. 
Two incident projectile K-shell vacancies approximately doubled 
the single vacancy MO x-ray yield. 6 references 


17299 (COO—2640-8) Molecular beam studies of ion-molecule 
reactions. Gentry, W.R. (Minnesota Univ., Minneapolis (USA). 
Dept. of Chemistry). 1978. Contract EY-76-S-02-2640. 23p. (CONF- 
780931—4). Dep. NTIS, PC A02/MF AO1. 

From NATO institute on ion-molecule reactions; La Boule, 
France (4 Sep 1978). 

A review is presented in which an attempt is made to high- 
light some of the areas in which molecular beam techniques contrib- 
ute to the understanding of ion--molecule reaction dynamics. Includ- 
ed are reactant kinetic energy range and resolution, internal state 
selection and analysis, and new chemical systems and phenomena. 35 
references (JFP). 


17300 Electron capture to D;~ repulsive states by Ds* in Cs, 
Cisneros, C.; Alvarez, I.; Garcia, R. (Universidad Nacional Auton- 
oma de Mexico, Mexico City); Barnett, C.F. (Oak Ridge National 
Lab., Tenn. (USA)); Russek, A. (Connecticut Univ., Storrs (USA)). 
pp 884-885 of International conference on the physics of electronic 
and atomic collisions. Vol. 2. Amsterdam, Netherlands; North-Hol- 
land (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


17301 Charge exchange cross sections for relativistic ions, Rais- 
beck, G.M. (Pall0is-11 Univ., 91 - O110say (France). Centre de 
Spectrometrie Nucleaire et de Spectrometrie de Masse); Crawford, 
H.J.; Lindstrom, P.J.; Greiner, D.E.; Beiser, F.S.; Heckman, H.H. 
(California Univ., Berkeley (USA). ‘Lawrence Berkeley Lab.). pp 
854-855 of International conference on the physics of electronic and 
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atomic collisions. Vol. 2. Paris, France; Commissariat a |'Energie 
Atomique (1977). 


17302 (ORO—488 1-20) Excitation of ions of the lithium isoelec- 
tronic sequence in the relativistic Coulomb Born approximation. 
Callaway, J.; Henry, R.J.W.; Msezane, A.P. (Louisiana State Univ., 
Baton Rouge (USA). Dept. of Physics and Astronomy). Sep 1978. 
Contract EY-76-S-05-4881. 30p. Dep. NTIS, PC A03/MF AOI. 
The cross sections for the electron impact excitation of the 
2p/sub 1/2/ and 2p/sub 3/2/ states of the lithium-like ions C*, 
'e?*, Mo**, and W""* are calculated in the relativistic Coulomb— 
Born approximation. A range of incident electron energies from the 
2p/sub 1/2/ threshold to (approximately) 10 times the 2p/sub 3/2/ 
threshold is considered. The most significant relativistic effects result 
from the spin—orbit splitting of the 2p states. An interpolation 
formula is presented which permits the estimation of these cross 
sections for similar ions of intermediate charges. 4 figures, 5 tables. 


17303 (ORO—4881-23) Electron excitation cross sections for 
multiply charged ions. Progress report, March 1, 1978—February 28, 
1979. Henry, R.J.W.; Callaway, J. (Louisiana State Univ., Baton 
pg (USA). Dept. of Physics and Astronomy). 1978. Contract 
EY-76-S-05-4881. 8p. Dep. NTIS, PC A02/MF AO1. 

Collision strengths for electron impact excitation of helium- 
like ions were calculated for energies up to five times threshold 
energy for transitions 1'S-2°S, 2'S, 2°P®, and 2'P® Results were 
obtained in a five state close coupling approximation for helium-like 
Li, C, O, and Si. Isoelectronic fits to the collision strength data were 
given. Cross sections for the electron impact excitation of the 2p/sub 
1/2/ and 2p/sub 3/2/ states of the lithium-like ions C, Fe, Mo, and 
W were calculated in a relativistic Coulomb—Born approximation 
for energies up to ten times the 2p/sub 3/2/ threshold. An interpola- 
tion formula was presented which permits the estimation of these 
cross sections for similar ions of intermediate charges. The effect of 
an external electric field on the photodetachment of H™ was calculat- 
ed. 9 references. 


17304 (SAND—78-0158) Modified method of perturbed station- 
ary states. II. Semiclassical and low-velocity quantal approximations. 
Green, T.A. (Sandia Labs., Albuquerque, NM (USA)). Oct 1978. 
Contract EY-76-C-04-0789. 75p. Dep. NTIS, PC A04/MF AOI. 
For one-electron heteropolar systems, the wave-theoretic La- 
rangian of Paper I? is simplified in two distinct approximations. The 


irst is semiclassical; the second is quantal, for velocities below those 

for which the semiclassical treatment is reliable. For each approxi- 
mation, unitarity and detailed balancing are discussed. Then, the 
variational method as described by Demkov is used to determine the 
coupled equations for the radial functions and the Euler-Lagrange 
equations for the translational factors which are part of the theory. 
Specific semiclassical formulae for the translational factors are given 
in a many-state approximation. Low-velocity quantal formulae are 
obtained in a one-state approximation. The one-state results of both 
approximations agree with an earlier determination by Riley. 14 
references. 


17305 HCI rotational excitation by Ar impact: Quasiclassical 
close coupling approximation for atom—diatomic molecule scattering. 
Band, Y.B. (Argonne National Laboratory, Argonne, Illinois 60439). 
J. Chem. Phys.; 70: No. 1, 4-13(1 Jan 1979). 

We apply quasiclassical approximations for the relation 
motion degree of freedom to full quantum mechanical space fixed 
close coupling equations. This approximation is carried through in 
the context of atom—diatomic molecule rotational excitation colli- 
sions. Criteria for the validity of these approximations are described. 
We apply the method to treat Ar HCI collisions using previously 
suggested potential energy surfaces. The importance of diffraction, 
rotational inelasticity, and various features of the potential energy 
surface for state to state differential and integral cross sections are 
discussed. 


17306 Photoionization of argon at high resolution: Collisional 
processes leading to formation of Ar‘. and Ar*. Radler, K.; 
Berkowitz, J. (Argonne National Laboratory, Argonne, Illinois 
60439). J. Chem. Phys.; 70: No. 1, 221-227(1 Jan 1979). 

The photoionization mass spectrum of argon is presented at a 
photon resolution width of 0.02 A from threshold to beyond the ?P/ 
sub 1/2/ continuum. A natural linewidth of ~0.4 meV is estimated 
for the first sharp, s-like autoionization peak. Collisional processes 
leading to formation of Ar* below threshold are attributed to a kind 
of Penning ionization of very high Rydberg states. The associative 
ionization process Ar*+Ar—-+Are* +e° is also observed below 
threshold. In the competition between the two collisional processes, 
the formation of Ar* is much more probable at high principle 
quantum number, but this cross section declines exponentially with 
energy deficit. The cross section for formation of Ar2* surpasses that 
for Ar* below n= 13, but it declines at very high n values, asymp- 
totically vanishing at the ionization threshold. 
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17307 Electron-ioss cross sections for 20-MeV Ci* and I** ions 
on thin gaseous targets: Experimental measurements and 
potential-model data analyses. Scott, H.A.; Bridwell, L.B.; Moak, 
C.D.; Alton, G.D.; Jones, C.M.; Miller, P.D.; Sayer, R.O.; Kessel, 
Q.C.; Antar, A. (Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37830). Phys. Rev., A; 18: No. 6, 2459-2463(Dec 1978). 
Differential cross sections for charge change resulting from 
the scattering of 20-MeV ‘71% and 20-MeV *Cl* ions from thin 
us targets have been measured. Total cross sections for multi- 
ple-electron loss have been determined by integration of the differen- 
tial charge-state yields over angle. Cross sections are presented for 
12775 ions and **Cl* ions on Xe, Ar, and Ne. Impact-parameter 
analyses of charge-fraction data have been performed; these analyses 
depend on the assumed interatomic potential but not on any absolute 
measurements. The applicability of Bohr, Thomas-Fermi, and Lenz- 
Jensen potentials was examined. The Bohr potential gave unsatisfac- 
tory fits to the directly measured cross sections for all observed 
collisions with — parameters greater than about three times the 
screening radius. For the cases reported here, the Thomas-Fermi and 
Lenz-Jensen potentials tend to give underestimates of the total cross 
sections, probably because they do not take into account the ionized 
nature of the collisions partners. 


17308 Extension of the method of complex basis functions to 
molecular resonances. McCurdy, C.W. Jr.; Rescigno, T.N. (Depart- 
ment of Chemistry, The Ohio State University, Columbus, Ohio 
43210). Phys. Rev. Lett.; 41: No. 20, 1364-1368(13 Nov 1978). 

We consider the extension of the complex-coordinate tech- 
nique to the problem of locating molecular resonances. We suggest a 
method which uses complex normalizable functions and which be- 
comes equivalent to the usual dilatation transformation asymptotical- 
ly, but is different for small values of the electronic coordinates. The 
technique is illustrated by application to the bound state of H2* and 
to a model nonspherical resonance problem. 


17309 Resonance emission and absorption of photons in a three- 
fold collision of an electron, a photon, and an atom. Trakhtenberg, 
L.I. Opt. Spectrosc. (USSR) (Engl. Transl.); 44: No. 5, 510-512(May 
1978). 

Emission and absorption processes of photons are discussed 
for the case in which an electron is scattered by an atom in the 
presence of an electromagnetic field. The differential cross section 
for the inverse bremsstrahlung effect is calculated when an electron 
is scattered by a hydrogen atom. The atom-target is considered as an 
independent dynamic system. It is shown that this cross section is 
significantly different from that calculated by considering the atom- 
target only as the source of an external field. The bremsstrahlung 
scattering of electrons in the strong field of the resonance frequency 
is discussed. 


17310 Radiation of compressed xenon excited by a beam of fast 
electrons. Belousova, I.M.; Dymshits, Y.I.; Kavetskii, A.G.; Korobit- 
syn, V.A.; Neverov, V.G. Opt. Spectrosc. (USSR) (Engl. Transl.); 44: 
No. 5, 559-562(May 1978). 

The temporal characteristics of the VUV radiation from 
compressed xenon excited by an electron beam with a current 
density of ~500 A/cm? and an electron energy of ~300 keV are 
investigated. Two independent methods are used to determine the 
radiative lifetime of xenon excimers, and rate constants are obtained 
for the formation and destruction of Xe/sup asterisk/2. The effect of 
pressure on the efficiency of the conversion of electron beam energy 
into VUV radiation is estimated, and it is shown that this efficiency 
is greatest in the 2—3-atm range. 


17311 Energy distribution of secondary electrons ejected from 
krypton by proton impact ionization. Manson, S.T. (Georgia State 
Univ., Atlanta (USA)); Toburen, L.H. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)); Kim, Y.K. (Argonne National Lab., 
Ill. (USA)). pp 988-989 of International conference on the physics of 
electronic and atomic collisions. Vol. 2. Amsterdam, Netherlands; 
North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


17312 Electron capture and impact ionization cross sections of 
He** in atomic hydrogen. Olson, R.E.; Salop, A. (Stanford Research 
Inst., Menlo Park, Calif. (USA)); Phaneuf, R.A.; Meyer, F.W. (Oak 
jo National Lab., Tenn. (USA)). pp 872-873 of International 
conference on the physics of electronic and atomic collisions. Vol. 2. 
Amsterdam, Netherlands; North-Holland (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


17313 D~ yield by multiple charge-transfer collisions of 0.3-10 
keV D* in cesium vapor. Schlachter, A.S.; Stalder, K.R.; Steams, 
J.W. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 





APRIL 15, 1979 


pp 870-871 of International conference on the physics of electronic 
and atomic collisions. Vol. 2. Amsterdam, Netherlands; North-Hol- 
land (1977). 

From 10. international conference on the physics of electronic 
and atomic collisions; Paris, France (21 Jul 1977). 


ATOMIC AND MOLECULAR THEORY 


17314 Problem of levels in the lower continuum, Mur, V.D.; 

Popov, V.S.; Voskresenskii, D.N. (Institute of Theoretical and Ex- 
imental Physics, State Atomic Energy Commission). Sov. J. Nucl. 
ws. (Engl. Transl.); 27: No. 2, 283-289(Feb 1978). 

Quasistationary levels in the lower (negative) continuum of 
solutions of the Dirac equation are considered. The potential V (r) is 
assumed deep enough ( vertical-barV/sub max/vertical-bar >2mc?) 
so that the levels of the discrete spectrum may cross the boundary € 
=-mc? and dive into the lower continuum. Application of the WKB 
approximation allows complete solution of the problem of the real 
part of the level oy Explicit equations are obtained for the 
spectrum of levels with energies ¢<-mc*, their number, and their 
angular-momentum distribution. Comparison with numerical calcu- 
lations shows that the WKB method is satisfactorily accurate even at 
zeta=Ze*/hc> or ~2. However, the WKB method does not allow 
one to find the width of deep levels with low angular momenta. The 
exact solutions of the dirac equation are analyzed to elucidate this 
problem. It is shown that for zeta> >1 the width y/sub n/ is much 
smaller than both the level energies €/sub n/ and the separation 
between close levels €/sub n/+1—e/sub n/; the levels are, thus, 
isolated. The change in the asymptotics (roo) of solutions of the 
Dirac equation upon crossing the boundary of the lower continuum 
is clarified. 


FLUID PHYSICS 


GENERAL FLUID DYNAMICS 


17315 Relaxation of initial probability density functions in the 
turbulent convection of scalar fields. Dopazo, C. (Department of 
Energy and Environment, Brookhaven National Laboratory, Upton, 
New York 11973). Phys. Fluids; 22: No. 1, 20-30(Jan 1979). 

The evolution of an initially binary (zero unity) scalar field 
undergoing turbulent and molecular mixing is studied in terms of 
conservation equations for the probability density function of the 
scalar property. Attention is focused on the relaxation of the dynam- 
ic system to a state independent of the intial conditions. A few 
existing methods are discussed and evaluated and a new mechanistic 
model is pro . Classical iteration techniques are used to obtain 
an equation for the single point probability density and the unper- 
turbed Green’s function. It is suggested that use of the true Green's 
function or perturbed propagator of the system might be necessary 
= order to obtain the correct evolution of the probability density 
unction. 


17316 Dynamics of rotationally stabilized implosions of com- 
pressible cylindrical liquid shells. Book, D.L.; Turchi, P.J. (U.S. 
Naval Research Laboratory, Washington, D.C. 20375). Phys. Fluids; 
22: No. 1, 68-78(Jan 1979). 

The dynamics of a rotating, cylindrical liquid shell (liner) 
adiabatically compressing a trapped medium (the payload) is investi- 
gated analytically and numerically. The state variables at minimum 
radius (turnaround) are computed as functions of p/sub f/, the peak 
payload pressure and u/sub infinity/, the velocity the liner would 
attain if allowed to expand without restraint. For each choice of p/ 
sub f/ and u/sub infinity/, the rotational speed is chosen to just 
stabilize the Rayleigh—Taylor modes at the liner-payload interface. 
The acceleration of the inner surface is largest immediately prior to 
turnaround, so that the initial rotational speed required for stabiliza- 
tion is close to that for an equivalent incompressible liner. Near 
turnaround the inner portion of the liner becomes significantly 
compressed, making the efficiency with which liner kinetic energy is 
transfered to the payload considerably less than that for an incom- 
pressible liner. The liner compression provided at turnaround alters 
the implosion dynamics and creates a pressure pulse propagating 
outward, analogous to a “water hammer”. An additional result of 
compression is a slower rebound speed after turnaround, compared 
with the implosion speed. 


17317 Algebraic internal wave solitons and the integrable Calo- 

Moser—Sutherland N-body problem. Chen, H.H.; Lee, Y.C.; 
Pereira, N.R. (Department of Physics and Astronomy, University of 
Maryland, College Park, Maryland 20742). Phys. Fluids; 22: No. 1, 
187-188(Jan 1979). 

The Benjamin—Ono equation that describes nonlinear inter- 
nal waves in a stratified fluid is solved by a pole expansion method. 
The dynamics of poles which characterize solitons is shown to be 
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identical to the well-known integrable N-body problem of Calogero, 
Moser, and Sutherland. 


17318 Numerical design of transonic cascades. Korn, D.G. (Bell 
Laboratories, Crawfords Corner Road, Holmdel, New Jersey 
07733). J. Comput. Phys.; 29: No. 1, 20-34(Oct 1978). 

The method developed by Bauer, Garabedian, and Korn 
(Supercritical wing Sections,” Springer-Verlag, Berlin, 1975) for 
the design of wing sections that exhibit shock-free flow at high 
subsonic speeds has been applied to the problem of cascade design. 
A cascade is a periodic distribution of two-dimensional blade cross 
sections that serves as a basis for the design of axial flow compres- 
sors and turbines. Those aspects of the design procedure that are 
used for both airfoil and cascade design are reviewed briefly in this 
paper. Emphasis has been placed on the difference between airfoil 
and cascade design. In particular, the form of the singular solution in 
the hodograph plane is different in the two cases. 


17319 Generalized ICE method for chemical reactive flows in 
combustion systems. Westbrook, C.K. (University of California, 
Lawrence Livermore Laboratory, Livermore, California 94550). J. 
Comput. Phys.; 29: No. 1, 67-80(Oct 1978). 

A generalization of the Implicity Continuous-Fluid Eurlerian 
(ICE) technique has been developed for the calculation of fluid 
flows in the presence of rapid exothermic chemical reactions typical 
of combustion environments. Systematic errors occur in the conven- 
tional operator splitting solution technique for the case of exother- 
mic chemically reactive flows. These errors are the result of a 
biasing in the order in which the ICE and its derivative techniques 
solve the relevant conservation equations. Exothermic chemcial 
reactions and thermal energy transport play important roles in 
determining the time-advanced pressure in the implicit treatment of 
the hydrodynamics for combustion environments, and the ICE 
models do not properly include these effects. The generalized ICE 
method presented corrects these systematic errors by properly cou- 
pling all of the operators which can have significant effects on the 
fluid pressure. The conventional solution method and the general- 
ized method are each applied to a sample problem in order to 
illustrate the differences in the models. 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 17641 


17320 End effects in magnetohydrodynamic channel due to Hall 
currents. Mittal, M.L.; Sarma, P.R.L. (Indian Inst. of Tech., 
Bombay, India). J. Energy; 2: No. 2, 126-128(Mar 1978). 

An analysis is presented that gives the combined effect of 
velocity perturbations and the Hall currents on the current distribu- 
tion and the electric field in the entrance region of a duct with a step 
type magnetic field. These currents are significant when the working 
medium is a partially ionized gas and the magnetic field is large. 


(GHT) 


SUPERFLUIDITY 


17321 (LA—7384-MS) Catalog of two-dimensional vortex pat- 
terns. Campbell, L.J.; Ziff, R. (Los Alamos Scientific Lab., NM 
(USA)). Oct 1978. Contract W-7405-ENG-36. 43p. Dep. NTIS, PC 
A03/MF AO1. 

The two-dimensional patterns that correspond to minima in 
the free energy of identical parallel vortices inside a rotating cylin- 
der of liquid such as enpettbeld *He are listed. All known stable 
patterns are listed for N = 1, 2,.., 30, 37, 50, where N is the number 
of vortices. The two lowest energy patterns are shown for all 
“triangular” numbers, N = 1+6(1+2+3+..), through N = 217. 
For each value of N the different patterns are ordered according to 
their relative free energy. 37 figures, 3 tables. 


17322 Polarization potentials and elementary excitations in liquid 
3He, Aldrich, C.H. III; Pines, D. (University of Illinois at Urbana— 
Champaign). J. Low Temp. Phys.; 31: No. 5, 689-715(1 Sep 1978). 

The results of a generalized polarization potential calculation 
of the particle and spin density fluctuation excitation spectra of *He 
in the low-temperature limit are described and compared with the 
recent neutron scattering experiments of Skoeld and Pelizzari. The 
extent to which the range and shape of the effective repulsive 
interaction between particles of parallel and antiparallel spin may 
differ is explored, and it is shown that changes of only a few percent 
have experimentally observable consequences. Good agreement with 
experiment is found for the dispersion of zero sound; the wave 
vector dependence of the enhancement of the low-frequency part of 
the spin density fluctuation excitations, and the coherent and inco- 
herent static structure factors, are examined and compared with 
experiment for identical and slightly differnt repulsive parallel and 
antiparallel spin interactions. Simple qualitative arguments are pre- 
sented which suggest that for wave vectors 0.4< or =q< or =1.2 
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A™}, the zero-sound mode will be little affected as the temperature is 
raised to 1.2 K, while the low-frequency spin fluctuation excitation 
spectrum under, considerable broadening, again in accord with 
experiment. Changes in the zero-sound dispersion relation with 


pressure are shown to be sensitive to the range of the repulsive part 
of effective quasiparticle interaction, and it is suggested that experi- 
ments at 20 atm will help determine the physical origin of the 
comparatively large range (~3 A) required to explain the experi- 
mental results for *He at SVP. 


17323 Weak ferromagnetism of the A phase and singularities of 
the superfluid phase transition in He*. Sonin, E.B. (A. F. Ioffe 
Physicotechnical Institute, USSR Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 27: No. 12, 665-668(20 Jun 1978). 

The dipole-dipole interaction in superfluid He* is the source 
of the coupling between the orbital and spin angular momenta of the 
Cooper pair (LS coupling). As a result, the second-order phase 
transition splits into two closely located transitions of second and 
first order, and a resultant nuclear spin appears in the A phase. 


17324 Kinetic properties of superfluid He*. Geilikman, B.T.; 
Chechetkin, V.R. (Moscow Physicotechnical Institute). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 4: No. 3, 133-138(Mar 1978). 

A model is proposed for calculation of the helium—helium 
interaction cross section. Collision integrals for A- and B-phases of 
superfluid are obtained within the framework of this model and then 
used to calculate the temperature and pressure dependence of viscos- 
ity and thermal conductivity. 


17325 Collective oscillations of the vortex lattice in He II. Isa- 
kadze, S.D. (Institute of Physics, Academy of Sciences of the 
Georgian SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 4: No. 2, 72- 
74(Feb 1978). 

The pai resents the results of experimental studies on the 
collective oscillations of the vortex lattice in rotating He II. The 
Tkachenko wave velocity and the shear modulus of the vortex 
lattice are determined. 


17326 Physics of liquid and solid helium. Part II. Bennemann, 
K.H.; Ketterson, J.B. (eds.). New York, NY; John Wiley and Sons, 
Inc. (1978). 757p. John Wiley and Sons, 605 Third Ave. New York, 
NY 10006 $65.00. 


Theoretical and experimental results of research on the prop- 
erties of condensed helium are presented, with major emphasis on 
He and *He—‘He solutions. Topics covered include: Landau— 
Fermi-liquid theory and low temperature properties of normal liquid 
*He; low temperature properties of dilute solutions of *He in super- 
fluid *He; theory of anisotropic superfluidity in *He; superfluid *He; 
helium monolayers; multilayer adsorbed helium in restricted geome- 
tries; and neutron scattering from helium. Abstracts of seven individ- 
ual items from the book were prepared for the data base. (GHT) 


17327 Landau Fermi-liquid theory and low temperature proper- 
ties of normal liquid *He. Baym, G.; Pethick, C. (Univ. of Illinois, 
Urbana). pp 1-122 of Physics of liquid and solid helium. Part II. 
Bennemann, K.H.; Ketterson, J.B. (eds.). New York, NY; John 
Wiley and Sons, Inc. (1978). 

The Landau theory of Fermi liquids is reviewed, with empha- 
sis on theoretical developments. The main developments covered are 
concerned with the low temperature limits of the transport coeffi- 
cients, finite temperature contributions to the specific heat, and the 
transport coefficients, zero sound, and spin diffusion phenomena in 
polarized Fermi liquids. (GHT) 


17328 Low temperature properties of dilute solutions of *He in 

‘He. Baym, G.; Pethick, C. (Univ. of Illinois, Urbana). pp 
123-175 of Physics of liquid and solid helium. Part II. Bennemann, 
K.H.; Ketterson, J.B. (eds.). New York, NY; John Wiley and Sons, 
Inc. (1978). 

Topics covered include: elementary excitations of dilute solu- 
tions; properties of one *He atom in ‘He at T = O; interactions of 
*He at very low temperature; and interaction between the *He and 
*He. (GHT) 


17329 Theory of anisotropic superfluidity in *He. Anderson, 
P.W. (Bell Laboratories, Murray Hill, NJ); Brinkman, W.F. pp 177- 
286 of Physics of liquid and solid helium. Part II. Bennemann, K.H.; 
on J.B. (eds.). New York, NY; John Wiley and Sons, Inc. 
Topics covered include: properties of *He in the normal state; 
hi angular momentum pairs and estimates of Tc; weak coupling 
and model theories of the anisotropic superfluid state; spin 
fluctuation stabilization of the A phase; NMR in the superfluid 
lhases; superflow and spatial variation; generalized Ginzburg— 
Landa 3 approach; and textures and singularities of the order param- 
eter. 


17330 Superfluid *He. Lee, D.M.; Richardson, R.C. (Cornell 
Univ., Ithaca, NY). pp 287-496 of Physics of liquid and solid helium. 
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Part II. Bennemann, K.H.; Ketterson, J.B. (eds.). New York, NY; 
John Wiley and Sons, Inc. (1978). 

Topics covered include: the new phases of liquid *He, discov- 
ery and early experiments; the order parameter; heat capacity and 
related measurements in liquid and solid *He; the magnetic proper- 
ties of superfluid *He; sound —— in superfluid *He; and 
hydrodynamic properties and superfluidity. (GHT) 


17331 Helium monolayers. Dash, J.G.; Schick, M. (Univ. of 
Washington, Seattle). pp 497-571 of Physics of liquid and solid 
helium. Part II. Bennemann, K.H.; Ketterson, J.B. (eds.). New York, 
NY; John Wiley and Sons, Inc. (1978). 
The review covers the low density regime, the registered 
hase, two-dimensional solids, a registered solid regime, the second 
a of *He on graphite, and the question of superfluidity in one 
layer. (GHT) 


17332 Multilayer adsorbed helium in restricted geometries. 
Brewer, D.F. (Univ. of Sussex, Brighton, Eng.). pp 573-673 of 
Physics of liquid and solid helium. Part II. Bennemann, K.H.; 
Ketterson, J.B. (eds.). New York, NY; John Wiley and Sons, Inc. 
(1978). 

Topics covered include: the thickness of the static helium 
film; film flow the unsaturated film, superfluidity and thermal excita- 
tions; and multilayer adsorbed *He. (GHT) 


17333 Neutron scattering from helium. Price, D.L. (Argonne 
National Lab., IL). pp 675-726 of Physics of liquid and solid helium. 
Part II. Bennemann, K.H.; Ketterson, J.B. (eds.). New York, NY; 
John Wiley and Sons, Inc. (1978). 

The review covers: neutron scattering techniques; solid He; 
liquid *He; liquid *He—*He mixtures and liquid *He. 


HIGH ENERGY PHYSICS 


17334 (COO—1764-342) Theoretical and high energy physics. 
Progress report, 1977—1978. (Minnesota Univ., Minneapolis (USA). 
Dept. of Physics and Astronomy). 1978. Contract EY-76-C-02-1764. 
39p. Dep. NTIS, PC A03/MF AOl1. 

Nuclear theoretical and high energy‘theoretical and experi- 
mental research is summarized. A list of publications is included. 
(JFP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


ELECTROMAGNETIC INTERACTIONS 


17335 (COO—1195-410) Search for semileptonic decays of pho- 
toproduced charmed mesons. Coleman, R.N. (Illinois Univ., Urbana 
(USA)). 1977. Contract EY-76-C-02-1195. 69p. Dep. NTIS, PC 
A04/MF AO1. 

Thesis. 

In the broad band neutral beam at Fermilab, a search for 
photoproduction of charmed D mesons was done using photons of 
100 to 300 GeV. The reaction considered was y + Be — DantiD + 
X, leptons + ..., K°/sub s/na/sup +-/. No statistically significant 
evidence for D production is observed based on the K°/sub s/n7r/ 
sup +-/ mass spectrum. The sensitivity of the search is commensu- 
rate with theoretical estimates of sigma(yyp —- DantiD + X) approxi- 
mately 500 nb, however this is dependent on branching ratios and 
photoproduction models. Data are given on a similar search for 
semileptonic decays of charmed baryons. 48 references. 


17336 Electroproduction of charged pions in the quark-fragmen- 
tation region. Drews, G.; Gebert, W.; Janata, F.; Joos, P.; Ladage, 
A.; Nagel, H.; Preissner, H.; Soeding, P.; Cohen, I.; Erickson, R.; 
Messing, F.; Nordberg, E.; Siemann, R.; Smith-Kintner, J.; Stein, P.; 
Sadoff, A. (II. Institut fuer Experimentalphysik der Universitaet 
Hamburg, Hamburg, Germany). Phys. Rev. Lett.; 41: No. 21, 1433- 
1436(20 Nov 1978). 

This paper presents results of an experiment on hadron pro- 
duction in deep-inelastic electron scattering. Good agreement with 
the predictions of the quark-parton model is found. The Fragmenta- 
tion functions for u and d — into pions are determined, and 
comparison is made with other deep-inelastic processes and with 
recent quak jet parameterizations. 


17337 Density matrix of the A isobar in the reaction yN—7A. 
Zayats, A.A.; Merenkov, N.P. (Khar’kov Physico-technical Insti- 
tute, Ukrainian Academy of Sciences). Sov. J. Nucl. Phys. (Engl. 

Transl.); 27: No. 2, 235-238(Feb 1978). 
Properties of the A-isobar density matrix in the reaction 
—— are investigated for the case of polarized initial particles. 
e angular distribution of the A-isobar decay products is consid- 
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ered. Contributions to the density matrix from natural and unnatural 
parity exchanges at high energies are considered. 


WEAK INTERACTIONS 


17338 (BNL—24814) Measurement of the cross section for the 
process v/sub ./ + e° — v/sub p./ + e- at high energies. Baltay, C.; 
Caroumbalis, D.; French, H. (Columbia Univ., New York (USA); 
Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 13p. (CONF-780762—5). Dep. NTIS, PC A02/MF 
AOl. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

There were 11 events of the reaction v/sub p/ + e~—> v/sub 

+ e” observed in a sample of 106,000 charged current neutrino 

interactions in a heavy neon—hydrogen mixture in the 15 ft. bubble 
chamber at Fermilab. A cross section was obtained for this process 
of (1.8 +- 0.8) x 10°? E/sub v/ cm™?, where E/sub v/ is the 
incident neutrino energy in units of GeV. This result is in good 
agreement with the prediction of the Weinberg—Salam model with 
sin?@/sub w/ = 0.2. 10 references. 


17339 (BNL—24933) Recent results from neutrino interactions 
in heavy neon. Cnops, A.M.; Connolly, P.L.; Kahn, S.A. (Brookha- 
ven National Lab., Upton, NY (USA); Columbia Univ., New York 
(USA)). 1978. Contract EY-76-C-02-0016. 14p. (CONF-780826—21). 
Dep. NTIS, PC A02/MF AOl1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

Recent results presented from a study of muon neutrinos 
interacting in heavy neon include dilepton production, strange parti- 
cle rates, the D°+K°2* w~ decay, the lack of observation of new 
particles, and the cross section for nu/sub e/ + e elastic scattering. 8 
references (JFP) 


17340 (CONF-780762—3) Production of like sign dimuon events 
by neutrinos. Gilchriese, M.G.D. (Pennsylvania Univ., Philadelphia 
(USA). Dept. of Physics). 1978. Contract EY-76-C-02-3071. 15p. 
Dep. NTIS, PC A02/MF AO1. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

A sample of 46 ~~ events was obtained in studying high 
energy neutrino interactions at Fermilab. The analysis of these data 
yields a prompt rate, N/sup prompt/(u” y~)/N/sup prompt/ 
(u- w*), of 0.12 +- 0.05 for P/sub p/ > 10 GeV/c. The p™ pp” 
events are predominately of hadronic origin. 9 references. 


17341 (CONF-780762—4) Measurement of vp—vp and anti vp 
— anti vp elastic scattering. Williams, H.H.; Entenberg, A.; Kozan- 
ecki, W.; Horstkotte, J.; Mann, A.K.; Rubbia, C.; Strait, J.; Sulak, L.; 
Wanderer, P. (Pennsylvania Univ., Philadelphia (USA); Brookhaven 
National Lab., Upton, NY (USA); Harvard Univ., Cambridge, MA 
(USA). Dept. of Physics). 1978. Contract EY-76-C-02-3071. 39p. 
Dep. NTIS, PC A03/MF AOl1. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

There were 217 (66) events of the process vp—vp (anti 

antivp) with an estimated background of 82 (28). The neutral to 

charged current ratios are o(vp—vp)/o(vn—y" p) = 0.11 +- 0.02 
and o(anti vp — anti vp)/sigma (anti vp > p*n) = 0.19 +- 0.05 for 
0.40 < q*? < 0.90 (GeV/c)? where -q? is the square of the four 
momentum transfer to the proton. These yield o(anti vp — anti 
vp\vp—vp) = 0.53 +- 0.17. The errors quoted are statistical; 
systematic uncertainties are less than 20%. This value of the cross 
section ratio establishes at a level of approximately 2 1/2 standard 
deviations that the neutral current is neither pure V, A, T or any 
mixture of S and P. The present measurements place significant 
restrictions on the neutral current coupling constants, €/sub L/(u), 
€/sub L/(d), €/sub R/(u), €/sub R/(d). The allowed domains are 
presented including a discussion of the effect of systematic errors. 27 
references 


17342 (ORO—3992-346) Production and detection of new neu- 
trinos. Dicus, D.A.; Kolb, E.W.; Lubatti, H.J.; Teplitz, V.L. (Texas 
Univ., Austin (USA). Center for Particle Theory). Oct 1978. Con- 
tract EY-76-S-05-3992. 42p. Dep. NTIS, PC A03/MF AO1. 

The inplications of an electromagnetic transition moment (v/ 
sub H/v/sub p/y coupling) for production and decay of massive 
neutral leptons, v/sub H/ are considered. Rates for ‘disconnected y” 
and "disconnected e*e™ pair” events from electromagnetic produc- 
tion and decay of v/sub H/ are calculated. Production is considered 
both in the neutrino beam shielding, and production in the detector 
apparatus. The rates expected from three classes of plausible models 
are compared with the rates that can be detected by present genera- 
tion experiments. The principal results are: a v/sub H/ with a mass 
less than 100 MeV is best detected through an “anomalous”, value in 
the measured Weinberg angle deduced from v/sub p/e scattering; a 
v/sub H/ in the GeV range is best detected through observation of 
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"disconnected y's.” The possible detection of muon-neutrino decay 
v/sub ./ — v/sub e/y is discussed briefly. 32 references. 


17343 Registration and analysis of neutrino interactions in emul- 
sion. Baranov, V.I.; Bel’kov, A.A.; Bugorskii, A.P.; Bunyatov, S.A.; 
Vovenko, A.S.; Volkov, A.A.; Zhemanov, V.A.; Zhigunov, V.P.; 
Zaitsev, A.A.; Zel'dovich, S.A.; Kaftanov, V.S.; Kornelyuk, Y.G.; 
Kochetkov, V.L; Kurbakov, V.L; Lyukov, V.V.; Mukhin, A.L; 
Perelygin, V.F.; Platonov, V.G.; Rozanov, A.I.; Salomatin, Y.L,; 
Sviridov, Y.M.; Serezhin, V.M.; Sidorov, V.M.; Smotryaev, V.A.; 
Trostin, I.S.; Khovanskii, V.D.; Shamanov, V.V.; Shevchenko, 
V.G.; Epshtein, V.S.; Yarba, V.A. (Institute of High Energy Phys- 
ics, Serpukhov). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 196- 
199(Feb 1978). 

A procedure is described for recording neutrino interactions 
in emulsion using the IHEP neutrino beam. Eight emulsion stacks 
with a total volume of 16 liters were irradiated. A neutrino detector 
was used to target the neutrino interaction vertices in the emulsion 
and to identify the secondary particles. The results of the first stage 
of investigations aimed at finding new short-lived particles are 
reported. Eight multiprong events were obtained from the results of 
target indication in the emulsion and were analyzed. 


17344 Transmission regeneration of neutral kaons on deuterons 
and neutrons in the momentum interval 10—50 GeV/c. Anon(Berlin- 
Budapest-Dubna-Prague-Serpukhov-Sofia-Tbilisi Collaboration). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 199-203(Feb 1978). 

We report a study of the amplitudes for transmission regen- 
eration of neutral kaons on deuterons and neutrons in the kaon- 
momentum interval 10—SO0 GeV/c. The absolute values of the 
modified regeneration amplitudes as a function of kaon momentum 
vary as A/sub j/p/sup -n//sub j/, where A/sub j/ and n/sub j/ 
(jequivalentd, n) are constants equal respectively to A/sub d/=2.88 
+- 0.04 mb, n/sub d/=0.546 +- 0.030 for deuterons and A/sub n/ 
=1.97 +- 0.14 mb, n/sub n/=0.530 +- 0.019 for neutrons. The 
phases of the amplitudes do not depend on the kaon momentum and 
are equal to: phi-bar/sub d/° =-130.9 +- 2.7% phi-bar/sub n/=- 
132.3 +- 1.7°. The average value of the ratio of the differences of the 
total cross sections for interaction of K° and K-bar® in neutrons and 
protons is Ao (K°n)/Ao (K°p) =2.000 +- 0.066. The values of the 
residues of the partial w and rho amplitudes, which contribute to the 
K-nucleon interaction amplitudes, and their ratio are: B/sup w//sub 
K/p=7.1 +- 0.1 mb, B/sup rho//sub K/p=2.0 +- 0.4 mb, B/sup 
«//sub K/p/B/sup rho//sub K/p=3.6 +- 0.7. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 17443 


17345 (CONF-780826—9) Proton-helium elastic scattering from 
40 to 400 GeV. Jenkins, E.; Bujak, A.; Kuznetsov, A. (Arizona Univ., 
Tucson (USA); Joint Inst. for Nuclear Research, Dubna (USSR); 
Fermi National Accelerator Lab., Batavia, IL (USA)). 1978. Con- 
tract EY-76-C-02-3000. 3lp. Dep. NTIS, PC A03/MF AO1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

The elastic proton-helium differential cross sections were 
determined for 5 different incident laboratory energies from 40 to 
400 GeV in the range 0.003 < t absolute value < 0.52 (GeV/c)? 
The differential cross section drops 4 to 5 orders of magnitude to the 
first dip at t absolute value = 0.22 (GeV/c)*. A Glauber analysis is 
performed on the data. The inelastic intermediate states are found to 
be important. The shrinkage of the slope of the differential cross 
section is measured. The rate of shrinkage is twice as large as in the 
p-p case. Results on the real part of the elastic scattering amplitude 
at forward angly and at the dip structure (t absolute value = 0.22) 
are presented. 20 references. 


17346 (CONF-780826—10) Diffraction dissociation of high 
energy proton on helium. Jenkins, E.; Bujak, A.; Devensky, A. 
(Arizona Univ., Tucson (USA); Joint Inst. for Nuclear Research, 
Dubna (USSR); Fermi National Accelerator Lab., Batavia, IL 
(USA)). 1978. Contract EY-76-C-02-3000. Sp. Dep. NTIS, MF AO1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

Preliminary results from a measurement of the inclusive proc- 
ess p + ‘He — x + ‘He in the region .04 = /t/ 3.5 (GeV/c)? and 
Mx* = 12.GeV? for five incident proton momenta from 46 to 400 
GeV/c. In this region the differential cross section d?¢/dtMx? shows 
a t dependence of the type e /sup b/ 1 /sup t/ + de /sup b/ 2 /sup 
t/ and a dominant 1/Mx?* behavior for Mx? > 5 GeV®. The measure- 
ment was performed at Fermilab by detecting slow recoil a - 
particles from helium gas jet target placed at the internal beam of the 
accelerator. 3 references. 


17347 (COO—3130TB-248) Hadron—deuteron scattering at 50 
GeV. Levinson, L.J. (Brown Univ., Providence, RI (USA). Dept. of 
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Physics). Jun 1978. Contract EY-76-C-02-3130. 155p. Dep. NTIS, 
PC A08/MF AO1. 
Thesis 


The forward scattering of 7*, 7~, and protons on deuterons 
and protons was measured with a single arm spectrometer at the 
Fermi National Accelerator Laboratory. The energy was 50 GeV 
and the invariant 4-momentum transfer range was .06 < /t/ < .32 
(GeV/c)? for m* and p, and .06 < /t/ < .50 for 7~. The missing 
mass, determined by the spectrometer, selected proton elastic and 
deuteron elastic-plus-breakup scattering, rejecting particle and reso- 
nance production events. The measured proton and deuteron differ- 
ential cross sections were analyzed in the context of the Glauber 
Theory of deuteron elastic-plus-breakup scattering and a neutron 
elastic differential cross section was extracted. The theory and 
analysis were tested by comparing the 7*n cross section extracted 
from the 7* d and n* p data with the 7” p data; by I-spin symmetry 
the 7*n cross section must equal the 7~ p The same test was done 
for 7~ n. The proton—neutron elastic differential cross section was 
then extracted from the pd and pp data. The theory and the data 
were not found to be consistent within the random errors. Systemat- 
ic errors are probably the cause; several possible systematic errors 
are discussed. Also an attempt to use recoil particle detectors to 
extract the deuteron elastic and the neutron cross sections is report- 
ed. 


17348 (ORO—2504-282) Search for long-lived neutral heavy lep- 
tons in 400 GeV/c proton—nucleon interactions. Bechis, D.J. (Mary- 
land Univ., College Park (USA). Dept. of Physics and Astronomy). 
yen Contract EY-76-C-02-2504. 125p. Dep. NTIS, PC A06/MF 
AOl. 


Thesis. 

The production of long-lived neutral heavy leptons (L°) was 
searched for in 400 GeV/c proton-nucleon interactions in a magne- 
tized beam dump. It was required that the L°’s be produced without 
accompanying muons of near greater than 10 GeV, that they 
traverse the beam dump, and that they decay into charged particles 
in a 9.2 m long evacuated pipe whose front end was located 8.9 m 
downstream. These decay products were analyzed by a magnetic 
spectrometer employing multi-wire proportional chambers and scin- 
tillation counters. In a total flux of 2.8 x 10'* protons incident on the 
beam dump, no evidence was found for such L°’s. The upper limit 
on the cross section sigma for the production without accompanying 
muons of L°’s with Feynman x = P/sub parallel//sup cm//P/sub 
max//sup cm/ approximately greater than 0.2 and theta/sub lab/ 
Ss less than 10 mr and with branching ratio B into two 
charged particles is sigmaB approximately less than 3.9 x 10° ** cm?/ 
nucleon at the 90% confidence level for masses m/sub L°/ approxi- 
mately less than 1.0 GeV/c? and lifetimes between 10~'° and 107° 
seconds. 


17349 Proton-proton elastic scattering from 30 to 250 GeV/c. 
Rusack, R.; Garbutt, D.; Siotis, I; Gross, D.; Nitz, D.; Olsen, S.L.; 
Warren, G.; Abe, K.; Bomberowitz, R.; Goldhagen, P.; Sannes, F.; 
Tortora, J. (Imperial College, London, United Kingdom). Phys. Rey. 
Lett.; 41: No. 24, 1632-1635(11 Dec 1978). 

We present measurements of the proton-proton elastic differ- 
ential cross section for 1.0 < vertical-bartvertical-bar < 2.0 (GeV/ 
c)? and incident proton momenta between 30 and 250 GeV/c. The 
minimum in the cross section near t = - 1.5 (GeV/c)? develops 
monotonically with increasing incident | sae momentum and the 
cross section remains nonzero up to our highest incident momentum 
of 250 GeV/c. The cross section at the second maximum near t = - 
1.8 (GeV/c)? falls with increasing incident momentum up to 210 
GeV/c after which it starts to rise. 


17350 Energy depenenc of the spin-spin correlation parameter C/ 
sub L/L = (L,L;0,0) in p-p elastic scattering around @/sub c.m./ = 
90°. Auer, I.P.; Beretvas, A.; Colton, E.; Halpern, H.; Hill, D.; Nield, 
K.; Sandler, B.; Spinka, H.; Dheodosiou, G.; Underwood, D.; Wa- 
tanabe, Y.; Yokosawa, A. (Argonne National Laboratory, Argonne, 
Illinois 60439). Phys. Rev. Lett.; 41: No. 21, 1436-1439(20 Nov 1978). 

We have measured the spin-spin correlation parameter C/sub 
L/L = (L,L;0,0) in p-p elastic scattering around @/sub c.m./ = 90° 
from p/sub lab/ = 1.0 to 3.0 GeV/c. We observe a rapid energy 
—= in C/sub L/L and describe our interpretation of the 
results. 


17351 Neutron-proton forward-angle elastic cross sections at 790 
MeV. Carlini, R.; Dieterle, B.; Donahue, J.; Leavitt, C.; Rupp, T.; 
Thomas, W.; Wolfe, D.; Auerbach, L.B.; Highland, V.L.; Johnson, 
K.F.; McFarlane, W.K.; Pratt, J.; Bentley, R. (Department of Phys- 
ics and Astronomy, University of New Mexico, Albuquerque, New 
Mexico 87131). Phys. Rev. Lett.; 41: No. 20, 1341-1344(13 Nov 1978). 

High-statistics measurements of the absolute differential cross 
section for n-p scattering have been made over neutron c.m.-system 
scattering angles 9.5° < @* < 64.5°. The statistical error is 1.7 to 
3.3% for 2°-wide angular bins, and the systematic error is 2.7 to 
3.3%. The cross section is fitted by da/dQ* = A exp(bt), with A = 
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10.27 +- 0.36 mb/sr, b = 5.00 +- 0.05 and 0.01 5 -t 5 0.39 (GeV/c)? 
For the ratio of the real to the imaginary part of the forward- 
scattering amplitude we obtained a/sub n/ - 0.43 +- 0.04, consistent 
with other less precise determinations of a/sub n/. 


17352 Precise measurement of the A° magnetic moment. Scha- 
chinger, L.; Bunce, G.; Cox, P.T.; Devlin, T.; Dworkin, J.; Edelman, 
B.; Edwards, R.T.; Handler, R.; Heller, K.; March, R.; Martin, P.; 
Overseth, O.E.; Pondrom, L.; Sheaff, M.; Skubic, P. (Physics De- 
partment, University of Michigan, Ann Arbor, Michigan 48109). 
Phys. Rev. Lett.; 41: No. 20, 1348-1351(13 Nov 1978). 

The magnetic moment of the A° hyperon has been measured 
to be p./sub A/ = (-0.6138 +- 0.0047) ./sub N/. 


17353 Spin dependence of high-p/sub perpendicular/? elastic p-p 
scattering. Crabb, D.G.; Fernow, R.C.; Hansen, P.H.; Krisch, A.D.; 
Salthouse, A.J.; Sandler, B.; Terwilliger, K.M.; O'Fallon, J.R.; Cros- 
bie, E.A.; Ratner, L.G.; Schultz, P.F. (Randall Laboratory of Phys- 
ics, The University of Michigan, Ann Arbor, Michigan 48109). Phys. 
Rev. Lett.; 41: No. 19, 1257-1259(6 Nov 1978). 

We measured do-/dt for p/sub arrow-down/ + p/sub arrow- 
down/ — p + p from P/sub perpendicular/? = 4.50 to 5.09 (GeV/ 
c)? at 11.75 GeV/c. We used a 59%-polarized proton beam and a 
71%-polarized proton target with both spins oriented perpendicular 
to the scattering plane. In these large-p/sub perpendicular/? hard- 
scattering events, spin effects are very large and the ratio (do/dt)/ 
sub arrow-uparrow-up/:(do-/dt)/sub arrow-uparrow-down/ grows 
rapidly with increasing P/sub perpendicular/*, reaching a value of 4 
at 90° (c.m.). Thus, hard elastic scattering, which is presumably due 
to the direct scattering of the protons’ constituents, may only occur 
when the two incident proton’ spins are parallel. 


17354 Study of the dissociation reaction n + p — pa + p for 
incident neutron momenta between 50 and 300 GeV/c. Biel, J.; Ferbel, 
T.; Slattery, P.; Underwood, D.; Gobbi, B.; Kenah, L.; Ruchti, R.; 
Rosen, J.; Bleser, E.; Freytag, D. (University of Rochester, Roches- 
ter, New York 14627). Phys. Rev., D; 18: No. 9, 3079-3098(1 Nov 
1978). 

We present results of our study of the neutron dissociation 
reaction n + p—> (pz) + p for incident neutron momenta between 
50 and 300 GeV/c. The integrated dissociation cross section for 
small values of (pz~ ) mass is essentially constant over this momen- 
tum interval. A strong correlation exists between the square of the 
four-momentum transfer (t) and the (pz) rest mass, as well as 
between t and the decay angles of the (pa ) system. The observed 
(pz) mass distribution is comprised of contributions from both 
narrow resonance like peaks and a broad low-mass continuum. 
Moments of the (pz~ ) decay angular distributions reveal rich struc- 
ture, suggesting the presence of many partial waves. 


17355 Properties of prompt muons produced by 28-GeV proton 
interactions. Morse, W.M.; Lai, K.; Larsen, R.C.; Lee, Y.Y.; Lei- 
~~ L.B.; Lowenstein, D.I.; Grannan, D.M.; Adair, R.K.; Kasha, 

. Kellogg, R.G.; Lauterbach, M.J.; Schmidt, M.P. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., D; 18: 
No. 9, 3145-3149(1 Nov 1978). 

We have measured prompt dimuon production from the 
interactions of 28.5-GeV protons with nuclear targets. The dimuon 
differential cross section do/dx and the prompt-muon-to-pion ratio 
are equal within errors to that found at an incident proton beam 
energy of 400 GeV. The atomic-number dependence is found to be 
the same as that of the total proton-nucleon cross section. The 
dimuon invariant-mass distribution is presented. 


17356 Study of the channels of the reaction of the splitting of 
58Ni by 1-GeV protons, Vol’nin, E.N.; Grachev, V.T.; Gracheva, I.1.; 
Zolotov, A.M.; Sil’vsetrov, D.M.; Sliv, L.A.; Smirnov, N.N. (B. P. 
Konstantinov Institute of Nuclear Physics, USSR Academy of Sci- 
wn JETP Lett. (USSR) (Engl. Transl.); 28: No. 1, 42-46(5 Jul 

We measured the spectra of prompt yy quanta, both single and 
in coincidence with low-energy protons and a particles, produced 
from **Ni by protons of 1 GeV energy. It is shown that the residual 
nuclei, identified by the observed transitions, are produced mainly in 
reactions with proton emission. 


17357 Elastic scattering of 1-GeV protons on the nuclei '*O, /sup 
40,42,44,48/Ca, **Ti, and ?°*Pb in the self-consistent theory of excited 
nuclei. Alkhazov, G.D.; Birbrair, B.L.; Glezer, S.1.; Lapina, L.P.; 
Sadovnikova, V.A. (Leningrad Nuclear Physics Institute of the 
USSR Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: 
No. 2, 181-186(Feb 1978). 

The differential cross sections of the elastic scattering of 1- 
GeV protons on the nuclei '®O, /sup 40,42,44,48/Ca, “*Ti, and ?°°Pb 
are calculated. The nuclear densities are obtained by the partially 
and fully self-consistent methods. The calculations are carried out in 
the framework of diffractive theory with the Coulomb interaction, 
spin-orbit interaction and the nuclear correlation effects included. 
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The parameters of the nucleon-nucleon amplitudes are chosen using 
the experimental free-scattering data. The calculated proton-nucleus 
cross sections are in satisfactory agreement with the experimental 
data. The overall results suggest that the partially self-consistent 
method gives better agreement with experiment than the fully self- 
consistent method. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 17339, 17347, 17405 


17358 (COO—1545-241) Evidence for a new pseudoscalar reso- 
nance at 1.26 GeV. Edwards, K.W.; Legacey, D.; Brockman, P. 
(Carleton Univ., Ottawa, Ontario (Canada). Dept. of Physics; 
McGill Univ., Montreal, Quebec (Canada). Dept. of Physics). 1978. 
Contract EY-76-C-02-1545. 11p. (CONF-780826—12). Dep. NTIS, 
PC A02/MF AOl. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

Further results are presented from an isobar-model phase shift 
analysis of the eta w* 7~ system produced in 7” p — eta 7* 7 n at 
8.45 GeV/c. We fine, in addition to the narrow (T ~ 25 MeV) D 
meson with IJ/sup P/ = 01* at 1.275 GeV, a broad (T ~ 100 MeV) 
00- object centered near 1.26 GeV and decaying mainly into 6 7. 
There is an indication of a second broad pseudoscalar near 1.40 GeV 
decaying into € eta. 


17359 (LBL—17985) Backward K~p elastic scattering and 
0°S~ 7* production, Alston-Garnjost, M.; Hamilton, R.; Kenney, R.; 
Nicholson, H.; Lazarus, D.; Pollard, D.; Tripp, R. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.; Mount Holyoke Coll., 
South Hadley, MA (USA); Brookhaven National Lab., Upton, NY 
(USA)). Aug 1978. Contract W-7405-ENG-48. 7p. (CONF-780826— 
11). Dep. NTIS, PC A02/MF AO1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

A high precision measurement of the momentum dependence 
of backward K~ p elastic scattering from 476 to 1077 MeV/c inci- 
dent momentum was performed at the Brookhaven National Labora- 
tory Alternating Gradient Synchrotron. With the same apparatus the 
0° production of pions in the reaction K~ p> =~ 7* was also meas- 
ured. 


17360 (SLAC-PUB—2169) Experimental test of exchange de- 
generacy in hypercharge exchange reactions at 7 and 11.5 GeV/c. 
Baker, P.A.; Chima, J.S.; Dornan, P.J. (Imperial Coll. of Science and 
Technology, London (UK); Stanford Linear Accelerator Center, 
CA (USA)). Jul 1978. Contract EY-76-C-03-0515. 16p. (IC/ 
HEMP—78/21; CONF-780826—8). Dep. NTIS, PC A02/MF AOI. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

The two pairs of line-reversed reactions: 7* p + K* =*; K~p 
— mw * and m*p — K* Y*(1385); K7 p — am Y*(1385) at two 
energies: 7 and 11.5 GeV/c were studied. The experiment was 
conducted in the SLAC 1 m rapid cycling bubble chamber triggered 
by electronic detectors and an online algorithm. The cross section 
excess for the K~ reactions which has shown exchange degeneracy 
violations at lower energy is still significant but smaller at 7 GeV/c. 
At 11.5 GeV/c it is found that both the helicity-flip and non-flip 
dominated processes are consistent with exchange degeneracy pre- 
dictions. Polarization measurements of the =* and Y* at both ener- 
gies support dominance in the production process of exchange 
degenerate K*(890) vector and K*(1490) tensor trajectories. 9 refer- 
ences 


17361 Precise tests of triple-regge theory from 7r° and eta inclu- 
sive production in 100-GeV/c 7 +- p collisions, Barbnes, A.V.; Fox, 
G.C.; Kennett, R.G.; Walker, R.L.; Dahl, O.1; Kenney, R.W.; 
Ogawa, A.; Pripstein, M. (California Institute of Technology, Pasa- 
dena, California 91125). Phys. Rev. Lett.; 41: No. 19, 1260-1262(6 
Nov 1978). 

We present data on 7r° and eta inclusive production from 100- 
GeV/c 7*~ p collisions in the kinematic region x > or = 0.7 and 0 
<-t < or = 4 (GeV/c)* The results are in excellent agreement 
with the predictions of triple-Regge theory and we have extracted 
the rho and Az trajectories out to - t = 4 (GeV/c)” 


17362 Study of the reactions K°/sub L/p — K°/sub S/p, Azr*, 
2°a*, and Azr* 7r° near 550 MeV/c. Engler, A.; Keyes, G.; Kraemer, 
R.W.; Tanaka, M.; Cho, Y.; Derrick, M.; Lissauer, D.; Miller, R.J.; 
Schlereth, J.; Smith, R.P. (Carnegie-Mellon University, Pittsburgh, 
as 15213). Phys. Rev., D; 18: No. 9, 3061-3078(1 Nov 
1978). 


We present measurements of the differential and polarization 
cross sections for the reactions K°/sub L/p — K°/sub S/p, Az*, 
2°m*, and Az* 7° made in a hydrogen bubble chamber exposed to a 
beam of K°/sub L/ with incident momentum 550 +- 35 MeV/c. The 
quasielastic data imposed additional constraints on the partial-wave 
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analyses of the KN and K-barN systems. Our data show no strong 
energy-dependent effects in the region of the reported = (1580), J/ 
sup P/ = 3/2° state. The phase of the forward regeneration ampli- 
tude was found to be about - 160° independent of K°/sub L/ 
momentum. 


17363 Inclusive A** production in 7 p interactions at 147 GeV/ 
c. Brick, D.; Fong, D.; Heller, M.; Shapiro, A.M.; Widgoff, M.; 
Bruyant, F.; Bogert, D.; Johnson, M.; Burnstein, R.; Fu, C.; Peter- 
sen, D.; Robertson, M.; ; Rubin, H.; Sard, R.; Snyder, "As; Tortora, J.; 
Alyea, E.D. Jr.; Chien, aa Lucas, P.; Pevsner, A. R.; 
Barreiro, F.; Benary, O.; Brau, J.E.; Grunhaus, J.; Hafen, E.S.; 
Hulsizer, RI; Karshon, U.; Kistiakowsky, V.; Levy, A. Napier, A; 
Pless, I.A.; Silverman, ae P.; —— ier, P. Cc; Wolfson, 3.s Yama- 
moto, R. K; Cohn, H.; Jacques, R ; Ou, TC; Plano, RJ; Watts, 
hae Brucker, E.B.; Koller, E.L.; Stamer, P.; Taylor, S.; Bugg, W.; 
Condo, G.; Handler, T.; Hart, E:; Kraybill, H.; Ljung, D; Ludlam, 
T.; Taft, H.D. (Brown University, Providence, Rhode Island 02912). 
Phys. Rev., D; 18: No. 9, 3099-3114(1 Nov 1978). 

The inclusive production of the A** (1232) resonance in a” p 
collisions at 147 GeV/c has been studied. The A** is found to be 
produced in comparable amounts in four-, six-, eight-, and ten-prong 
events. The Feynman-x, t’, P/sub T/?, and the decay angular distri- 
butions of the A** are found to be consistent with the predictions of 
a one-pion-exchange model with absorption. Essentially all of the 
A** are found to be associated with a A** a” low-mass enhance- 
ment. The A** cross section is approximately constant from 11 to 
205 GeV/c, which could indicate that the A** is a decay product of 
a target-fragmentation object. While the one-pion-exchange charac- 
ter of the A** production and the target-fragmentation character of 
the A** aw” low-mass enhancement can both be described in terms of 
a Deck-type diagram, a Monte Carlo study indicates that any mecha- 
nism that produces particles with limited transverse momentum will 
yield a A** 7” low-mass enhancement. 


17364 Upsilon particle. Lederman, L.M. Sci. Am.; 239: No. 4, 
72-80(Oct 1978). 

The history of the discovery of the upsilon particle, its 
properties, and implications for the existence of the fifth quark (and 
its sixth quark partner) are recounted. The discovery of the psi 
particles along the way to the upsilon identification is also men- 
tioned. Implications for the possible substructure of quarks due to 
their proliferation and hence of all matter are noted. (JFP) 


17365 Inelastic diffraction scattering of 7” mesons by protons in 
the momentum interval 33—60 GeV/c. Apokin, V.D.; Vasil’ev, A.N.; 
Derevshchikov, A.A.; Matulenko, Y.A.; Meshchanin, AP.; Mysnik, 
A.I.; Nurushev, S.B.: Saraikin, A.I.; Siksin, V.V.; Smirnov, E.V.; 
Solov’ev, L.F.; Solov’yanov, V.L.; Chuiko, B.V. (Institute of fe 
Energy Physics, Serpukhov). Sov. J. Nucl. Phys. (Engl. Transl.); 
No. 2, 203-205(Feb 1978). 

Differential cross sections for inelastic scattering of ua 
mesons by protons have been measu by means of a 
installation in the momentum interval 33—60 GeV/c, squared mo- 
mentum transfer p?/sub T/=0.004—0.055 (GeV/c)?, and 2x-0.916— 
0.987. 


17366 Production of particles with large transverse momenta in 
7” p interactions at 40 GeV/c. Angelov, N.; Anoshin, A.I.; Akhaba- 
byan, N.O.; Baatar, T.; Backovich, S.; Grishin, V.G.; Grekova, 
L.D.; Dzhmukhadze, S.V.; Didenko, L.A.; Ivanovskaya, I.A.; Ior- 
danova, Y.; Kanarek, T.; oo S.S.; Kladnitskaya, E.N.; 
Lyubimov, V.B.; Lyutov, S.I.; N agy, J. Penev, V.N,; Nazargulov, 
R.M.; Nikitina, V.F.; Popova, V. : Solomin, A.N,; Solov' ev, ML; 
Suleimanov, M.K.; Tuvdendorzh, D; Fadeev, N.G.; Tsivtsivadze, 
E.T.; Shcheglova, L.M.; Shklovskaya, A.I. (Joint Institute for Nu- 
clear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 205- 
209(Feb 1978). 

A study is made of the average multiplicity of = 
charged particles, the distributions of m*~ mesons in the F 
variable x and in rapidity y, and the azimuthal correlations in #” p in 7p 
interactions at 40 GeV/c with production of particles having 
transverse momenta (p> or =0.8 GeV/c). It is found th that 
average multiplicity of charged particles in events where particles 
with p/sub perpendicular/> or =0.8 GeV/c are produced is higher 
than the average. It is shown that the charge asymmetry of the pions 
increases with increase of p/sub perpendicular/, which appears 
especially for y> or =0.5. The correlation observed in the azi- 
muthal plane in the emission of pions with respect to the particle 
with p/sub perpendicular/> or =0.8 GeV/c may indicate the 
presence of jets of pions accompanying particles with large trans- 
verse momentum. 


17367 Spectrum of leading particles in 7~ '*C interactions at 40 
GeV/c and the bremsstrahlung model. Azimov, S.A.; Arushanov, 
G.G.; Gulamov, K.G.; Igamberdiev, K.R.; Olimov, K.; Usmanov, 
T.M.; Yuldashev, A.A.; Yuldashev, B.S. (Physico-technical Institute, 
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Academy of Sciences, Uzbek SSR). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 2, 209-212(Feb 1978). 

Experimental distributions are presented for the longitudinal 
momentum of leading 7~ mesons in 7~ ™C interactions at 40 GeV/ 
c. The experimental spectrum obtained agrees with the predictions 
of the bremsstrahlung model. The relation between the leading- 
particle spectrum shape, the nature of the rise of the average 
multiplicity, and the KNO function is discussed. 


17368 Study of two-particle correlations in inelastic pion-nucleus 
interactions at 200 GeV/c. Anon(Alma-Ata—Gatchina—Moscow— 
Taskent Collaboration). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 
212-216(Feb 1978). 

Two-particle correlations between quasirapidities and also 
between angles in the azimuthal plane have been studied for second- 
ary particles from pion-nucleus collisions at 200 GeV/c. Special 
attention was devoted to separation of pseudocorrelations and kine- 
matic correlations. A qualitative comparison of the results is made 
with certain theoretical approaches to hadron-nucleus collisions. 


17369 Differential cross section for the reaction 7~ p—eta°n at 
3.3 GeV/c. Astvatsaturov, R.G.; Arkhipov, V.V.; Boitsova, L.S.; 
Zanevskii, Y.V.; Ivanov, V.I.; Knapik, E.; Kramarenko, V.A.; Ma- 
lakhov, A.I.; Melkumov, G.L.; Plyashkevich, S.N.; Peshekhonov, 
V.D.; Senner, A.E.; Smirnov, V.A.; Starchenko, B.M.; Khachatur- 
yan, M.N. (Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 2, 216-218(Feb 1978). 

The differential cross section for the reaction 7~ p— eta°n, 
eta—-yy, has been measured for pions with momentum 3.3 GeV/c in 
the region of momentum transfers from t/sub min/ to 0.3 (GeV/c)?. 
The experiment reveals an appreciable minimum in the forward 
direction, indicating a substantial role of the amplitude with helicity 
change. The experimental data were fitted by means of the formula 
do/dt =A (1—g™ 'ct) e/sup c/t, where g is the ratio of the contribu- 
tions of the scattering amplitudes with and without spin flip. The 
following values are found for the quantities A, g, and c: A= 139 +- 
22pb/(GeV/c)?, g= (18.6 +- 4.4) %, and c =5.86 +- 0.36 (GeV/ 
c)? 


17370 Investigation of inclusive distributions of 7° mesons pro- 
duced in 7 p interactions at 5 GeV/c. Abrosimov, A.T.; Amaglobeli, 
N.S.; Budagov, Y.A.; Vinogradov, V.B.; Volod’ko, A.G.; Gavasheli, 
A.S.; Dzhelepov, V.P.; Dubinsky, J.; Kutsidi, N.K.; Lomakin, Y.F.; 
Maksimenko, N.V.; Martinska, G.; Rumyantsev, V.S.; Salukvadze, 
R.G.; Flyagin, V.B.; Kharzheev, Y.N.; Chiladze, B.G.; Sandor, L.; 
Shoshiashvili, S.S. (Joint Institute for Nuclear Research). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 2, 219-222(Feb 1978). 

The inclusive reaction 7~ p—+7°+X was investigated at 5 
GeV with a statistics of «1000 7° mesons. The average inclusive 
characteristics of the 7° mesons were obtained. It is established that 
the 7° mesons are produced mainly in the beam-fragmentation 
region and in the central region. A similarity is observed between 
the distributions in Des perpendicular//< p/sub perpendicular/ > 
and p*/sub parallel//<p*/sub parallel/> for m° mesons in the 
investigated reaction at 5 GeV, on the one hand, and for 7~ mesons 
from pp interactions in the energy interval 13—300 GeV. 


17371 Total inelastic cross sections for interaction of 7~ mesons 
with nuclei in the momentum range from 2 to 6 GeV/c. Vlasov, L.V.; 
Vorob’ev, L.S.; Grishuk, Y.G.; Kosov, M.V.; Leksin, G.A.; Stolin, 
V.L.; Shevchenko, S.V.; Fedorov, V.B. (Institute of Theoretical and 
Experimental Physics, State Commission on Use of Atomic Energy). 
Sov. J. Nucl. Phys. (Engl. Transl); 27: No. 2, 222-224(Feb 1978). 

We report measurements of the total inelastic cross sections 
for interaction of 7~ mesons with the nuclei Be, C, Al, Ti, Cu, Cd, 
and Pb, obtained by the commonly used transmission method in the 
primary-meson momentum range from 2 to 6 GeV/c. A study is 
made of the nature of the change of the power of the A dependence 
of the cross section o (A) =ooA/sup a/ from a value a=2/3 
characteristic of low energies to a=3/4, which is characteristic of 
high energies. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


17372 (COO—3130TA-344) Progress report for a research pro- 
gram in theoretical high-energy physics. Feldman, D. (Brown Univ., 
Providence, RI (USA). Dept. of Physics). 1 Oct 1978. Contract EY- 
76-C-02-3130. 13p. Dep. NTIS, PC A02/MF AOI. 

Last year’s research program dealt with a variety of topics 
including small-p/sub rpendicular/ hadronic phenomenology 
(dual topological unitarization, Pomeron-f identity hypothesis, t- 
channel approach to diffraction peak and hadron size, tunneling in 
Reggeon field theory); bound-state problems in quantum electrody- 
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namics (positronium decay, hyperfine splitting of positronium and 
muonium); quantum field theory (graph counting, strong-coupling 
solutions for eikonal problems with SU(2) constraints, unitarity 
restriction and semi-classical solutions, quark confinement); unified 
gauge models of weak and electromagnetic interactions (Weinberg- 
Salam model, exclusion of effective V/sub e/V/sub N/ + A/sub e/ 
A/sub N/ neutral-current interaction, Cabibbo angle and quark mass 
ratios); bound-state mean field theory (structural equivalence of two- 
dimensional four-fermion and Yukawa-like models, renormalization 
of four-dimensional four-fermion models, Fermi theory of weak 
interactions as a Yang-Mills theory); acoustic detection of cosmic 
neutrinos; topics in gravitation and cosmology; as well as other 
studies involving the interactions of elementary particles. A list of 
publications is included. 


17373 Fermions and bosons in a unified framework. I. Physical 
foundations. Macrae, K.I. (Theoretical Division, Los Alamos Scien- 
tific Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Rev., D; 18: No. 10, 3737-3760(15 Nov 1978). 

We begin with a general introduction to the theory of moving 
frames. A moving frame is a tangent vector basis equipped with a 
connection (gauge field). We then construct extended moving frames 
by adding extra, normal basis vectors to a basis for the tangents. The 
coefficients of transformation of the basis under infinitesimal dis- 
placement are the components of the connection (on tangents) and 
gauge field (on normals). The action is constructed from a general- 
ized Hilbert product of the curvatures, the coefficients of the bases’ 
transformation for a closed, infinitesimal (second-order) loop. We 
give the Einstein- Yang-Mills action as an example. Bose matter fields 
are included by first adding on at least one more basis element. Then 
one can either introduce an auxiliary coordinate differential, dé, 
which may be Bose or Fermi, with which the field is associated. Or, 
more can extend the concept of a connection to one which takes 
values which are functions (as well as coefficients of differentials). 
This technique is actually related to the use of graded Lie algebras. 
A description of the simple superalgebras which we will use is 
included in the Introduction. From the generalized curvature the 
action for a scalar matter field coupled to its gauge bosons is formed. 
Fermi fields are introduced by establishing spinor bases which 
transform as the spin-1/2 Lorentz representation of the local orthon- 
ormal vector bases. The Dirac-Einstein action is given as an exam- 
ple. The connection acts as the gauge field for the fermions. Interest- 
ingly, they are coupled to the connection via an axial-vector term. 
This leads to a problem with anomalies. When spinor bases were 
introduced, the vector bases appeared as composites (currents). We 
discuss the idea that vector coordinates may be composites of 
underlying spinor coordinates. 


17374 Classical Yang-Mills theory in the presence of external 
sources. Sikivie, P.; Weiss, N. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev., D; 18: 
No. 10, 3809-3821(15 Nov 1978). 

We study in detail the classical Yang-Mills field equations in 
the presence of static external sources. Their formulation as an 
initial-value problem in the Ag = O gauge provides us with a 
powerful tool for determining the existence of new solutions. In the 
case of point sources, the only static solutions known so far are the 
various Coulomb solutions which we classify according to their total 
energy and isospin. In the case of a localized but extended source, 
there are, besides the well-known Coulomb solution, two new types 
of solutions: the “magnetic dipole’ solution which has the long- 
range behavior of a magnetic dipole filed and which has lower 
energy than the Coulomb solution when the total external charge is 
large enough, and the “total screening” solution which has no long- 
range field strengths at all and which can have an arbitrarily low 
energy. We present a detailed study of these new solutions. 


17375 Vacuum polarization at long distances and the heavy- 
quark-antiquark potential. Poggio, E.C.; Schnitzer, H.J. (Department 
of Physics, Brandeis University, Waltham, Massachusetts 02154). 
Phys. Rev. Lett.; 41: No. 20, 1344-1348(13 Nov 1978). 

Vacuum polarization at long distances for confined heavy- 
quark-antiquark (QQ-bar) pairs is considered. The vacuum-polariza- 
tion-corrected static potential is shown to have a radial dependence 
which should allow interpolation between charmonium, upsilon 
states, and other heavy QQ-bar systems. It is argued that the static, 
confining potential cannot grow faster than a linear potential at large 
distances, within the framework of this analysis. 


17376 Metastable exotic mesons. Hendry, A.W.; Hinchliffe, I. 
(Lawrence Berkeley Laboratory, University of California, Berkeley, 
California 94720). Phys. Rev., D; 18: No. 9, 3453-3462(1 Nov 1978). 

A diquark-antidiquark model is proposed to account for the 
narrow mesonic states reported in the 1.4-to-2.0-GeV mass region, 
and also for the higher-lying broad baryonium states. Several experi- 
mental tests are suggested. 
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17377 Unified SU(6) gauge theory of the strong, weak, and 
electromagnetic interactions. Yun, S.K. (Department of Physics, 
Syracuse University, Syracuse, New York 13210). Phys. Rev., D; 18: 
No. 9, 3472-3475(1 Nov 1978). 

A unified SU(6) gauge theory of the strong, weak, and 
electromagnetic interactions is presented. It requires eight quarks, six 
of which actually participate in the weak interactions, and eight 
leptons. The quarks and leptons belong to 15-plet and singlet repre- 
sentations, while gluons and leptoquark and weak vector bosons 
from a 35-plet representation. Three steps of Higgs mechanism are 
employed to split the masses of vector bosons, quarks, and leptons. 


17378 Spin structure in meson spectroscopy with an effective 
scalar confinement of quarks. Schnitzer, H.J. (Department of Physics, 
Brandeis University, Waltham, Massachusetts 02154). Phys. Rev., D; 
18: No. 9, 3482-3503(1 Nov 1978). 

Evidence from meson spectroscopy is presented to support 
the view that the effective interaction between quark-antiquark pairs 
is a long-range scalar confining force, together with a short-range 
Coulomb-type vector exchange governed by the underlying quan- 
tum chromodynamics. As a result, it is predicted that the *P-wave 
charmed mesons and mesons of the type (bu-bar) and (bs-bar) will be 
inverted multiplets. Discovery of such an effect would provide 
strong evidence for an effective scalar confining force. It is argued, 
on the basis of the systematics of the tensor force in the ordinary 
mesons, that there are important induced tensor forces in the I = 1 
and I = 1/2 P-wave meson multiplets. A qualitative discussion 
suggests that the induced tensor forces are due to couplings of the J 
= 1,1 = 1, and I = 1/2 mesons to open decay channels. As a result, 
the A;, B, Q/sub A/, and Q/sub B/ mesons appear to have substan- 
tial mixings with (qq-bar)(qq-bar) configurations. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 17422 


17379 (ORO—3992-345) Some fundamental considerations of the 
equation of radiative transfer. Kuriyan, J.G.; Sudarshan, E.C.G. 
(Texas Univ., Austin (USA)). Oct 1978. Contract EY-76-S-05-3992. 
24p. Dep. NTIS, PC A02/MF AO1. 

The radiation transfer of the vector electromagnetic field was 
first formulated by Chandrasekhar while deriving the polarization 
characteristics of a sunlit sky. There are two subtle problems under- 
lying this treatment. The first concerns the crucial identification of a 
Stokes parameter with the specific intensity of radiation. While both 
depend on position in 3-D space, the latter has, intrinsic to it, an 
additional angular dependence defining the flow of the radiation 
field. How can this inadequacy be remedied without damaging the 
results obtained heretofore from Chandrasekhar’s formalism. The 
second problem arises from the fact that the radiative transfer 
equation describes the transport of an incoherent radiation field 
through space. This, however, seems to contradict the results of the 
Van Cittert-Zernike-Wolf theorem which implies that an incoherent 
field develops coherence as it passes through free space implying, of 
course, that the radiative transfer equation must involve not incoher- 
ent but partially coherent fields. The vector transfer equation of the 
direct beam (Beer's law) is derived from first principles. The analysis 
of this equation provides a satisfactory resolution of these two 
problems. The result also shows that the Beer's law will have to be 
modified to a matrix law to accommodate systems that are not 
spherically symmetric. 13 references. 


17380 Magnetic moments, hadron masses, and quark masses. 
Lipkin, H.J. (Fermi National Accelerator Laboratory, Batavia, IIli- 
nois 601510). Phys. Rev. Lett.; 41: No. 24, 1629-1631(11 Dec 1978). 

Two independent quark-model predictions of the A magnetic 
moments, in agreement with one another and with experiment to 
1%, are obtained by using two different inputs for SU(3) breaking in 
quark masses: (1) (m/sub s//m/sub u/) = (M/sub £/)/(M/sub A/ - 
M/sub N/); and (2) m/sub s/ - m/sub u/ = M/sub A/ - M/sub N/. I 
discuss the implications of the surprising success of a description of 
quark magnetic moments as Dirac moments with quark masses 
related so simply to hadron masses. 


17381 Cut vertices and their renormalization: A generalization of 
the Wilson expansion. Mueller, A.H. (Department of Physics, Co- 
lumbia University, New York, New York 10027). Phys. Rev., D; 18: 
No. 10, 3705-3727(15 Nov 1978). 

Cut vertices, a generalization of matrix elements of composite 
operators, are introduced. Their renormalization is discussed. The 
Bogalubov-Parasink-Hepp-Zimmermann method of renormalization 
of cut vertices allows one to obtain a generalization of the Wilson 
expansion where cut vertices multiplied by singular functions appear 
rather than local operators times singular functions. A Callan-Sy- 
manzik equation for the moments of the structure function in e* + 
e~ — hadron (p) + anything is derived. This equation is valid to all 
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orders of perturbation theory in both gauge and nongauge theories. 
Expamples of renormalization through the two-loop level are given. 


17382 phiz production by photons as a signature for four-quark 
states. Close, F.E.; Lipkin, H.J. (Rutherford Laboratory, Didcot, 
Oxon, England). Phys. ev. Lett.; 41: No. 19, 1263-1265(6 "Nov 1978). 

phi production in e*e™~ annihilation and diffractive photo- 
production are suggested as a signature for the production and decay 
of a vector QQQ-barQ-bar state. Rates are estimated and photopro- 
duction in particular appears to give a reasonable signal. 


17383 Charge correlations in electroproduction of hadrons. Os- 
borne, L.S.; Bolon, C.; Lanza, R.; Luckey, D.; Roth, D.; Martin, J.F. 
(Massachusetts Institute of Technology, Cambridge, Massachusetts 
02139). Phys. Rev. Lett.; 41: No. 19, 1273-1275(6 Nov 1978). 

Using electroproduction data, we have measured the charge 
ratio of residual hadron yields given a fixed-charge leading hadron. 
We find this ratio to favor unlike charges and to depend principally 
on p/sub 1//p/sub 1/max of the residual hadrons. The two possible 
ratios are not charge symmetric. We also deduce that our result is 
not primarily a manifestation of charge conservation. 


17384 Electroproduction of charmed particles in quantum chro- 
modynamics. Vainshtein, A.I.; Zakharov, V.I.; Shifman, M.A. (Insti- 
tute of Theoretical and Experimental Physics). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 2, 243-250(Feb 1978). 

Predictions are obtained for the contribution of charmed 
particles to the electroproduction structure functions at both small 
and large Q?. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 17381 


17385 (COO—1764-345) Determining the fifth quark’s charge: 
the role of T leptonic widths. Rosner, J.L.; Quigg, C.; Thacker, H.B. 
(Minnesota Univ., Minneapolis (USA). School of Physics and As- 
tronomy; Fermi National Accelerator Lab., Batavia, IL (USA)). Feb 
1978. Contract EY-76-C-02-3000; EY-76-C-02-1764. 10p. (FERMI- 
LAB-Pub—78/9-THY). Dep. NTIS, PC A02/MF AO1. 

Lower bounds on the leptonic decay widths of T(9.4) and 
T’(10.0) are deduced from plausible general assumptions. It is shown 
that these may permit a distinction between the charge assignments 
e/sub Q/ = (-1/3, +2/3) for the new quark. 


17386 (COO—3130TB-249) Muon polarization in ete” — 
p*p-. Gary, J.W. (Brown Univ., Providence, RI (USA)). 25 May 
1978. Contract EY-76-C-02-3130. 80p. Dep. NTIS, PC A05/MF 
AOl. 

Thesis. 

A calculation of the cross section for e* e~ — j* pw interac- 
tions is performed assuming colliding beam conditions and propaga- 
tion of a neutral intermediate vector boson. From this a derivation of 
the expression for the longitudinal polarization of the final state ~ is 
made. The calculation, using relativistic, weak interaction, and field 
theory, demonstrates the connection between the polarization and 
the weak force parameters explicity. (JFP) 


17387 (LBL—7977) New particles, theoretical. Jackson, J.D.; 
Quigg, C.; Rosner, J.L. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.; Fermi National Accelerator Lab., Batavia, IL 
(USA); Minnesota Univ., Minneapolis (USA). School of Physics and 
Astronomy). Sep 1978. Contract W-7405-ENG-48. 56p. (CONF- 
780826—15). Dep. NTIS, PC A04/MF AO1. 

From 19. conference on high energy physics; Tokyo, Japan 
(23 Aug 1978). 

This report is the written summary of papers presented in 
Parallel Session B8 at the XIXth International Conference on High 
Energy Physics, August 24 to 30, 1978, Tokyo, Japan. The work of 
the minirapporteur was divided three ways: Q anti Q interaction and 
charmonium (Jackson), implications of the upsilon states (Rosner), 
and weak decays of heavy quarks (Quigg). 162 references. 


17388 (ORO—2504-274) Inclusive particle production in e* e~ 
interactions in the 6 and 7 GeV center-of-mass energy regions. Badtke, 
D.H. (Maryland Univ., College Park (USA). Dept. of Physics and 
Astronomy). 1978. Contract EY-76-C-05-2504. 387p. Dep. NTIS, 
MF AOl. 

Thesis. Portions of document are illegible. 

This dissertation describes a portion of the results from ex- 
periment SP19 conducted by the Maryland-Pavia-Princeton (MP?) 
collaboration at the e*e~ storage ring SPEAR II at the Stanford 
Linear Accelerator Center. The inclusive measurements described 
were obtained in the 6 and 7 GeV center-of-mass energy regions 
using a small solid angle (AQ/sub MAX/ = 0.085 sr) magnetic 
spectrometer situated at 90° +- 13° with respect to the beams. The 
spectrometer and a conjugate detector opposite the spectrometer 
were used to measure back-to-back Bhabhas and muons, and the 
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—_ were used to normalize results. The inclusive muon signal at 
<V3> = 7.3 GeV with observed multiplicity n/sub CH/ = 2, 
acoplanarity 2/sub A/ > 20° and momentum p > 1.15 GeV/c is 
found to be in excess of QED and expected backgrounds. The 
background subtracted inclusive cross section is 10.1 +- 5.4 pb/sr. 
Both the momentum spectrum and the muon branching ratio of b/ 
sub mu/ = 0.17 +- 0.09 are found to be consistent with the tau. An 
excess of events above expected backgrounds is also observed in 
those muons with n/sub CH/ > 2 and p > 1.15 GeV/c. The 
inclusive background subtracted cross section at <V3> = 7.3 GeV 
of 19.0 +- 6.3 pb/sr cannot be explained by the tau and may indicate 
the weak decays of charmed mesons. 5 references. 


17389 (SLAC-PUB—2171) Gauge theories of the weak interac- 
tions. Quinn, H. (Stanford Linear Accelerator Center, CA (USA)). 
- 1978. Contract EY-76-C-03-0515. 48p. Dep. NTIS, PC A03/ 
MF AOI. 


Two lectures are presented on the Weinberg--Salam--Gla- 
show--Iliopoulos--Maiani gauge theory for weak interactions. An 
attempt is made to give some impressions of the generality of this 
model, how it was developed, variations found in the literature, and 
the status of the standard model. 21 references (JFP). 


17390 (SLAC-PUB—2219) Heavy lepton phenomenology. Perl, 
M.L. (Stanford Linear Accelerator Center, CA (USA)). Nov 1978. 
Contract EY-76-C-03-0515. 59p. Dep. NTIS, PC A04/MF AOI. 

An empirical definition of a charged lepton is presented using 
the properties of the electron and muon. For this purpose the 
evidence is surveyed that the electron and muon are elementary 
particles without constituents. Some of the evidence is discussed that 
these particles do not partake of the strong interactions. A similarly 
empirical discussion is given of neutrinos. Only enough theory is 
given to provide a basis for the discussion of the tau lepton, for 
which the properties and areas for future research are considered. 
Finally, limits are reviewed from past searches on the existence of 
other types of heavy leptons, and the extensions of such searches are 
discussed. 72 references. 


17391 (SLAC-PUB—2232) Weak decays. Wojcicki, S. (Stan- 
ford Linear Accelerator Center, CA (USA)). Nov 1978. Contract 
EY-76-C-03-0515. 147p. Dep. NTIS, PC A07/MF AO1. 

Lectures are given on weak decays from a phenomenological 
point of view, emphasizing new results and ideas and the relation of 
recent results to the new standard theoretical model. The general 
framework within which the weak decay is viewed and relevant 
fundamental questions, weak decays of noncharmed hadrons, decays 
of muons and the tau, and the decays of charmed particles are 
covered. Limitation is made to the discussion of those topics that 
either have received recent experimental attention or are relevant to 
the new physics. (JFP) 178 references 


17392 Quark and lepton couplings in the weak interactions. 
Abbott, L.F.; Barnett, R.M. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev., D; 18: 
No. 9, 3214-3229(1 Nov 1978). 

We present a comprehensive study of the weak neutral- 
current interactions of u and d quarks and of the electron. A model- 
independent analysis using data from deep-inelastic, inclusive-pion, 
elastic, and exclusive-pion neutrino processes provides a unique 
determination of the u- and d-quark couplings. For electron cou- 
plings, neutrino-electron-scattering, atomic-parity-violation, and new 
polarized-electron-scattering data are discussed. With the assumption 
of a single Z° boson, we show that the electron couplings are almost 
uniquely determined. The predictions of the Weinberg-Salam model 
(for sin*@/sub W/ = 0.20—0.30) are in remarkably good agreement 
with our results. 


17393 Model-independent remarks on electron-quark parity-vio- 
lating neutral-current couplings. Bjorken, J.D. (Stanford Linear Ac- 
celerator Center, Stanford University, Stanford, California 94305). 
Phys. Rev., D; 18: No. 9, 3239-3243(1 Nov 1978). 

Present experiments on atomic parity violation in bismuth and 
on polarization asymmetry in electron-nucleon deep-inelastic scatter- 
ing should allow determination of three out of four of the phenomen- 
ological parity-violating Fermi couplings of electrns to up and down 
quarks. e¢ fourth may be obtained via measurement of atomic 
parity violation in deuterium (but not hydrogen). We also examine 
the question of corrections to the parton model in the deep-inelastic 
asymmetry measurements and argue, from a model-independent 
Starting point, that they should be small. 


17394 Difficulty of V (e) V (q) + A (e) A (q) neutral currents in 
SU(2) x U(1) x U(1) theory. Kang, K.; Kim, J.E. (Department of 
Physics, Brown University, Providence, Rhode Island 02912). Phys. 
Rev., D; 18: No. 9, 3467-3471(1 Nov 1978). 

It is shown that the condition of no Adler-Bell-Jackiw anoma- 
lies in the SU(2) x U(1) x U(1) ‘ gauge theory having vector-type C/ 
sub p/ coupling and the right-handed fermions all in the singlet 
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reprsentations excludes the possibility that the neutral-current inter- 
action of the leptons and hadrons is of the form VV + AA. 


17395 Pion electroproduction from nucleons, and neutral weak 
currents. Rekalo, M.P. (Khar’kov Physicotechnical Institute, Ukrai- 
nian Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: 
No. 2, 230-234(Feb 1978). 

The general structure of the differential cross section of pion 
electroproduction from nucleons is obtained with account taken of 
the contribution of the interference, brought about by the interaction 
of the weak neutral currents of the electron and nucleon, between 
the amplitudes of the electromagnetic mechanism and the weak 
mechanism. Formulas are obtained for different asymmetries intro- 
duced into the angular distribution of the pions by the polarization of 
the initial nucleon, in the case of unpolarized and longitudinally 
polarized electrons. The amplitudes of the electromagnetic and weak 
mechanisms are calculated for the processes e+ N—-e+N-+7 within 
the framework of the Born approximation for the pseudoscalar and 
pseudovector variants of the meson-nucleon interactions. These am- 
plitudes are used to estimate the contribution of the weak mechanism 
near the threshold of the reactions e+ N—-e+N+7. If the squared 
momentum transfers exceed 1 GeV? the difference between the 
cross sections for the production of neutral pions in scattering of 
electrons and positrons is larger by one order of magnitude than the 
difference between the cross sections for the production of charged 
pions. 


17396 Threshold growth of the cross section of neutral weak 
interactions. Babaev, Z.R.; Zamiralov, V.S.; Zmushko, V.V. (Insti- 
tute of High Energy Physics, Serpukhov). Sov. J. Nucl. Phys. (Engl. 
Transl.); 2: No. 2, 251-253(Feb 1978). 

The behavior of neutral weak currents at high energies is 
analyzed within the framework of the SU(2) -quark vector-like 
model of weak interactions with a SU(2) x U(1) gauge scheme. The 
model predicts a substantial threshold variation of both onu-bar/sub 
neutr//E /sub nu-bar/ and R /sub nu-bar/ =o (nu-barN—nu- 
barX)/o (nu-barN—>y* X); this threshold variation is due to the 
production of heavy t and b quarks. 


17397 Neutral lepton currents and ye universality. Shabalin, E.P. 
(Institute of Theoretical and Experimental Physics, State Commis- 
sion on the Use of Atomic Energy). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 2, 253-256(Feb 1978). 

A simple scheme of a renormalizable theory is proposed in 
which pe universality is violated in interactions with vector fields. It 
is shown that experimental study of v/sub e/(nu-bar/sub e/) and v/ 
sub /(nu-bar/sub j1/) scattering on electrons is crucial for verifying 
the existence of the vector field, which interacts with electronic and 
muonic charges in different ways. 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 17387, 17437 


17398 (COO—3130TA-342) Dual topological unitarization -- 
phenomenological aspect. Tan, C.I. (Brown Univ., Providence, RI 
(USA); Paris-11 Univ., 91 - Orsay (France). Lab. de Physique 
Theorique et Particules Elementaires). 5 Jun 1978. Contract EY-76- 
C-02-3130. 26p. (CONF-7806111—2). Dep. NTIS, PC A03/MF 
AOl. 

From Meeting on hadron physics at high energies; Marseille, 
France (5 Jun 1978). 

An assessment is provided on the viability of dual topological 
unitarization as a practical scheme for organizing and interpreting 
hadronic phenomena at current machine energies. Previous detailed 
reviews are complemented, with emphasis on phenomenological 
aspects and more recent developments. Diffraction scattering, a test 
of P--f identity hypothesis, the flavor model, the P--f identity versus 
the Veneziano two-jet picture, and an illustration of the new phe- 
nomenology are included. 24 references. (JFP) 


17399 Gauge-covariant conformal transformations. Jackiw, R. 
(Center for Theoretical Physics, Laboratory for Nuclear Science, 
and Department of Physics, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 41: No. 24, 1635- 
1638(11 Dec 1978). 

The action of conformal transformations on gauge potentials 
can be defined in a gauge covariant fashion. This unconventional 
procedure is used in several branches of theoretical physics, with the 
consequence that gauge potentials do not transform according to a 
representation of the conformal group; rather, they provide a repre- 
sentation for the “group of paths” of the conformal group. The 
nonintegrable phase factor is central to the construction. 


17400 Parton model of pomeron with a (0) >1. Kopeliovich, 
B.Z.; Lapidus, L.I. (Joint Institute for Nuclear Research). JETP Lett. 
(USSR) (Engl. Transl.); 28: No. 1, 46-49(5 Jul 1978). 
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It is shown that in the parton model (PM) the values of the 
three-pomeron constant A and of the pomeron intercept A=a (0) —1 
are connected by the relation A=A. For this reason a critical 
behavior turned out to be impossible in reggeon field theory. Argu- 
ments based on the PM make it possible to distinguish between the 
regions where the approaches of Cardi (Nucl. Phys. B75, 413, 1974 
and elsewhere) and Amati and co-workers (Nucl. Phys. B101, 397, 
1975 and elsewhere) are applicable. In the latter approach the total 
cross sections decrease asymptotically. 


17401 Collinear and infrared divergences in the two-gluon annihi- 
lation of a quark-antiquark pair. Smilga, A.V. (Moscow Physico- 
technical Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 264- 
269(Feb 1978). 

We consider the divergences appearing in the single-loop 
gluon corrections to the cross section for the two-gluon annihilation 
of a quark-antiquark pair, and also those in the cross section of the 
process with the emission of an additional soft or hard gluon. It is 
shown that if the quark and gluon colors are averaged over indepen- 
dently, the collinear divergences (in contrast to the infrared ones) in 
the inclusive cross section do not completely cancel. If, however, 
the averaging is correlated, assuming the initial state is white, the 
collinear divergences cancel but the infrared divergences related to 
the ingoing channel remain. 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 17387, 17401 


17402 (ORO—3992-344) Multiquark mesons revisited. Bose, 
S.K.; Sudarshan, E.C.G. (Notre Dame Univ., IN (USA); Texas 
Univ., Austin (USA). Dept. of Physics). Aug 1978. Contract EY-76- 
S-05-3992. 20p. Dep. NTIS, PC A02/MF AO1. 

A review is given of a model for the so called multiquark 
mesons which was developed by the authors more than ten years 
ago. Some new results are also presented. 


17403 Resolution of the eta’ -- H77 puzzle. Deshpande, N.G.; 
Truong, T.N. (Theoretical Division, Los Alamos Scientific Labora- 
tory, University of California, Los Alamos, New Mexico 87545). 
Phys. Rev. Lett.; 41: No. 23, 1579-1581(4 Dec 1978). 

Results from current-algebra calculations with symmetry 
breaking arising from quark-mass terms are shown not to be incon- 
sistent with the experimental features of eta’ — etamm decay. 


17404 phiphi decay as a parity and signature test. Trueman, T.L. 
(Physics Department, Brookhaven National Laboratory, Upton, 
New York 11973). Phys. Rev., D; 18: No. 9, 3423-3426(1 Nov 1978). 

Chang and Nelson have recently constructed an analog of 
Yang's parity test for a spin-zero particle which decays into phiphi. 
We show that a simple generalization of this test allows one to 
determine the parity of a system of any spin J which decays into 
phiphi. In addition, with certain exceptions, one can determine (- 1)/ 
sup J/. 


STRONG INTERACTIONS, BARYON NO.=1 


17405 (COO—3130TB- 250) Backward exotic meson production 
in 7” n—px ~. Mantell, D. (Brown Univ., Providence, RI (USA)). 
1978, Contract EY-76-C-02-3130. 27p. Dep. NTIS, MF AOl. 

Thesis. Portions of document are illegible. 

A discussion is given of some of the theory and theoretical 
techniques as well as actual previous experiments for the study of 7~ 
+ n-»+p + X~ interactions. Included are the forces, classification, 
inclusive reactions, quark diagrams, properties of the unobserved X, 
cross sections, exotic mesons, duality and crossing, the working and 
normalization of some actual rexperiments, and analysis. 10 refer- 
ences. (JFP) 


17406 Quantum-chromodynamic approach for the large-trans- 
verse-momentum production of particles and jets. Feynman, R.P.; 
Field, R.D.; Fox, G.C. (California Institute of Technology, Pasade- 
na, California 91125). Phys. Rev., D; 18: No. 9, 3320-3343(1 Nov 
1978). 


It is shown that if, in a calculation of high-transverse-momen- 
tum (p/sub perpendicular/) meson production in hadron-hadron 
collisions, one includes not only the scale-breaking effects that might 
be expected from asymptotically free theories but also the effects due 
to the transverse momentum of quarks in hadrons and further adds 

contributions from quark-gluon and gluon-gluon scattering to those 
of quark-quark scattering then the results are not inconsistent with 
the data. The approach yields the correct magnitude and an apparent 
approximate 1/p/sub perpendicular/® behavior in accord with 
single-particle data for the energy range currently observed. Two- 
particle correlations are examined. Because of scale-breaking effects 
and the presence of gluons, the theory does not have the problem of 
vn too many away-side hadrons at large p/sub perpendicu- 

r/ as did an earlier quark-quark scattering “black-box” approach. 
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We conclude that the quantum-chromodynamics approach is in 
reasonable accord with the data although theoretical uncertainties 
(especially at low p/sub perpendicular/) make incontrovertible con- 
clusions impossible at present. Crucial tests of the theory require 
higher p/sub perpendicular/ than are now available; estimates for 
this region are made. 


17407 Effect of an admixture of valence gluons on the 

of hadron ground states. Kobzarev, I.Y.; Martem’yanov, B.V.; 
Shchepkin, M.G. (Institute of Theoretical and Experimental Physics, 
State Commission on the Use of Atomic Energy). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 2, 270-274(Feb 1978). 

It is shown that the existence of hadrons composed of valence 
gluons along with quarks (qq-barG, qqqG) has an important effect 
on the mass spectrum of light hadrons. The contribution of transi- 
tions between ordinary hadrons and those with an admixture of 
gluons is calculated using the MIT bag model. A meson consisting of 
two gluons: gluonium (GG) : is considered. Its mass is calculated 
taking into account the gluon interaction and the transition 
GG—GGG to lowest order in the quark-gluon interaction constant. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


17408 (N—78-20939) Elastic and inelastic effects in proton- 
proton scattering from states of pure spin. Arik, M.; Williams, P.G. 
(Westfield Coll., London (UK)). Nov 1977. 39p. NTIS PC A03/MF 
AOl. 


Modified phase shift analyses of pp scattering are presented at 
p sub b = 1.25 and 1.66 GeV/c and shown to give large negative 
elastic effects in delta sigma (tot) sub L. Using a combination of 
phase shift analyses from low energies up to 1.66 GeV/c and simple 
models of both elastic (pp produces pp) and inelastic (pp produces N 
delta) scattering it is concluded that the measured behavior of delta 
sigma (tot) sub L is mostly inelastic; but the large negative value of 
delta sigma (tot) sub L is predominantly elastic with fluctuations 
produced by inelastic effects. No evidence for a dibaryon resonance 
was found. 


17409 (ORO—5126-47) Analytic form for the off-shell p-p T 
matrix for the Graz separable interaction. Hodgson, R.J.W. (Mary- 
land Univ., College Park (USA). Dept. of Physics and Astronomy). 
Jul 1978. Contract EY-76-S-05-5126. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Analytic expressions are presented for the off-shell p-p T 
matrix for the Graz 1 = 0 and 1 = 1 separable potentials. Physical 
on-shell results are also obtained and used to compute the phase 
shifts for the 'So, *Po, *P: and *P2 states. Improved fits are obtained 
to the experimental data. Analytic expressions are also presented for 
the effective range function and are used to compute the low-energy 
scattering parameters. 7 references. 


17410 Pure vector-type quark-quark interaction and the spin 
dependence of large-angle elastic nucleon-nucleon scattering. Kwan 
Chen, C. (Argonne National Laboratory, Argonne, Illinois 60439). 
Phys. Rev. Lett.; 41: No. 21, 1440-1443(20 Nov 1978). 

The implications of pure vector-type quark-quark interaction 
for the spin correlation parameters of large-angle elastic nucleon- 
nucleon scattering are discussed on the basis of a quark elastic- 
scattering model. The significance of spin-correlation measurements 
for the understanding of the nature of the quarks is also discussed. 


17411 Muon pair production in proton-nucleon interactions and 
new parton radiative processes. Grannan, D.M.; Kasha, H.; Lauter- 
bach, M.J.; Schmidt, M.P.; Adair, R.K.; Morse, W.M.; Leipuner, 
L.B. (Yale University, New Haven, Connecticut 06520). ” Phys. Rev., 
D; 18: No. 9, 3150-3157(1 Nov 1978). 

An examination of experimental data bearing on the produc- 
tion of muon pairs in nucleon-nucleon interactions demonstrates the 
existence of a large continuum for pairs with invariant masses less 
than 1.0 GeV/c?. The ratio of the pairs to the production of pions, I 
(up)/I (7°), is of the order of 5 x 1075 in the fragmentation region. 
The production of the pairs obeys Feynman scaling in the fragmen- 
tation region; the cross sections d?o0°/dm dx are nearly the same for 
the interactions of 28-GeV protons and 150-GeV protons and the 
assumption of scaling is consistent with less detailed measurements at 
400 GeV over a region of Feynman x such that 0.15 < x < 0.6 and 
for values of the invariant mass m < or = 1.0 GeV/c? The 
invariant-mass spectrum of this continuum varies with x; the mean 
mass changes from about 450 MeV/c? at x = 0.2 to about 700 MeV/ 
c* for x = 0.6. The dimuon production varies with the target nucleus 
as A/sup 2/3/ in an x region where meson production varies as A/ 
sup 0.55/. The production is discussed in terms of parton bremsstrah- 
lung, the annihilation of parton pairs produced by the hadron 
interaction (the Bjorken-Weisberg process) and line broadening of 
rho-meson production. 
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17412 Quark-quark interaction and elastic proton- 


large-angle 
proton scattering. Chen, C.K. (Argonne National Laboratory, Ar- 
7 Illinois 60439). Phys. Rev., D; 18: No. 9, 3297-3302(1 Nov 
978). 


A new quark-elastic-scattering model is proposed for large- 
angle elastic proton-proton scattering based on the assumption that 
the slow partons of one incoming proton will interact with the slow 
partons of the other incoming proton. This model is shown to be 
consistent with the data of large-angle elastic proton-proton scatter- 
ing in the region /sub sigmac.m./ > or = 55° and P/sub lab/ > or 
= 5 GeV/c, whereas the existing quark-elastic-scattering model 
fails. The quark-elastic-scattering cross section of this model is 
dsigma-circumflex/dt = {2.3 x 10®[2s/(s - 4m?)]/sup 0.5//s/sup 1.5/ 
(- t)/sup 2.5/} pb/ (GeV/c)*, which is consistent with the quark- 
elastic-scattering cross section of Field and Feynman. 


17413 Inclusive production of large-p/sub T/ protons and quark- 
quark elastic scattering. Chen, C.K. (Argonne National Laboratory, 
Argonne, Illinois 60439). Phys. Rev., D; 18: No. 9, 3303-3312(1 Nov 
1978). 


A proton-formation process in combination with hard quark- 
quark scattering is capable of explaining the observed large-p/sub T/ 
pe a ote inclusive production data. This model implies that the 
inclusive production of two large-p/sub T/ protons at opposite 
directions is dominated by large-angle elastic scattering of two up 
quarks, and becomes an ideal place to study elastic quark-quar 
scattering. This two-proton inclusive production process is also ideal 
for the study of the spin structure of quark-quark elastic scattering, 
so the assumptions of pure vector-type quark-quark interaction and 
of colored quarks can be checked empirically. The consistency of 
applying the quark-elastic-scattering idea to large-angle elastic 
proton-proton scattering and to the inclusive production of large-p/ 
sub T/ protons is also demonstrated. 


17414 Polarized quarks and quantum chromodynamics. Dremin, 
1.M.; Nazirov, M.T. (P. N. Lebedev Physics Institute, USSR Acade- 
my of Sciences). JETP Lett. (USSR) (Engl. Transl.); 28: No. 1, 39- 
42(5 Jul 1978). 

We calculate the cross section for the scattering of ultrarelati- 
vistic polarized quarks in quantum chromodynamics in the Born 
approximation, which is valid at large momentum transfer because of 
asymptotic freedom. We discuss possible applications to elastic 
large-angle scattering of polarized protons, to production of particles 
with large transverse momenta, and to lepton-pair production proc- 
esses in interaction of polarized hadrons. 


17415 Fresnel, eikonal, and nonadiabatic corrections in hadron- 
nuclear scattering. Manaenkov, S.I. (Tula Polytechnic Institute). Sov. 
J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 190-195(Feb 1978). 

Formulas are obtained for the Fresnel, eikonal, and nonadia- 
batic corrections to the amplitude, calculated in the Glauber ap- 
proximation, of excitation of a nucleus by hadrons. The condition for 
the smallness of these corrections and their symmetry properties are 
discussed. Estimates are obtained of the corrections to the differen- 
tial cross section for the excitation of a nuclear level, to the angular 
distribution of the intensity of the y radiation of the excited nucleus, 
and to the circular polarization of the y quanta. 


17416 Possibility of measuring the lifetime of the =° hyperon by 
the method of Coulomb excitation. Vanyashin, A.V.; Zhizhin, E.D.; 
Nikitin, Y.P. (Moscow Engineering-Physics Institute). Sov. J. Nucl. 
Phys. (Engl. Transl.); 27: No. 2, 239-243(Feb 1978). 

A study is made of the possibility of measuring the lifetime of 
the 2° hyperon produced in the process AA °A by separating the 
Coulomb peak een the strong-interaction background in the differ- 
ential cross section for small momentum transfers to the nucleus. The 
strong-interaction contribution to the process AN—+=°N is estimated 
by the method of complex angular momenta with allowance for cuts. 
The cross section for the nuclear process AA— °A is evaluated 
using the Glauber formalism. It is shown that in the case of heavy 
nuclei the electromagnetic interactions dominate over the entire 
region of coherence for laboratory energies of the incident A hy- 
peron in the range E> or ~10 GeV. The ranges of energies and 
emission angles of the A hyperons and photons from the decay of 
coherently produced 2° hyperons are determined. 


17417 Inclusive processes with large transverse momenta in the 
interaction of fast hadrons with nuclei. Gedalin, E.V. (Physics Insti- 
tute, Georgian Academy of Sciences). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 2, 290-294(Feb 1978). 

The inclusive cross sections for the production of particles 
with large transverse momenta k in collisions of fast hadrons or 
nuclei with nuclei are considered in the Regge model. The produc- 
tion of particles with large k is the result of two mechanisms of hard 
scattering of partons that belong either to the same reggeon chain (a) 
or to two different reggeon chains (b). The dependence of the 
contributions of both processes to d°o (A)/dydk on the mass 
number A of the nucleus is discussed, together with the inclusive 
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cross section for hadron production with simultaneous knockout of n 
nucleons from the nucleus. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


17418 Representations and classifications of compact gauge 
groups for unified weak and electromagnetic interactions. Okubo, S. 
co agg: of Physics and Astronomy, University of Rochester, 
Rochester, New York 14627). Phys. Rev., D; 18: No. 10, 3792- 
3808(15 Nov 1978). 

Assuming that all quarks have only electric charges 2/3 and - 
1/3, we classify all possible representations and all admissible gauge 
groups G underlying the unified weak and electromagnetic interac- 
tions. In particular, the group G cannot contain any exceptional Lie 
groups Go, F,, Es, Ex, and Es as its factor. Moreover, the underlying 
irreducible representation for quark multiplets to be used must be 
one of fundamental representations for each component of simple 
Lie groups contained as a factor of G. For example, only the spinor 
representation is allowed for the SO(2n + 1) group, while only the 
basic representation is admissible for the symplectic —— If G is 
semisimple in addition, then G must be a product of SU(3l) groups. 


APPLICATIONS TO STRONG INTERACTIONS 


17419 Sum rules for light quarks in quantum chromodynamics. 
Vainshtein, A.I.; Voloshin, M.B.; Zakharov, V.I.; Novikov, V.A.; 
Okun’, L.B.; Shifman, M.A. (Institute of Theoretical and Experimen- 
tal Physics, State Commission on Use of Atomic Energy). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 2, 274-280(Feb 1978). 

Sum rules for light quarks are obtained in the framework of 
quantum chromodynamics. The predictions of QCD for the decay 
widths rho—-e*e™ and phi-e*e™ are found to be close to the 
experimental values. The mass of deep-inelastic light quarks is calcu- 
lated to be m/sub p/+m/sub d/al0 MeV. Corrections to the 
Weinberg sum rules due to operators with higher dimensions are 
discussed. 


17420 Mass formulas for mesons in an algebraic realization of 
SU(4). Asatryan, G.M.; Zaslavskii , A.N. (Erevan Physics Institute). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 294-298(Feb 1978). 

A nonlinear realization of SU(4) symmetry, with linearization 
on the group SU(2) x Y x C, is discussed. The mass formulas for the 
1-~, O-* and 2** mesons, obtained under the assumption that a (0) 
<-1 for the exotic exchanges, are analyzed in detail. It is shown that 
the large values of the masses of the Psi mesons can be consistent 
with the algebraic realization of SU(4) if the D/sup asteriskasterisk/ 
and S/sup asteriskasterisk/ trajectories have a large intercept 0<a 
(0) <1. 


FIELD THEORY 
REFER ALSO TO CITATION(S) 17374 


17421 (ORO—3992-347) Successive canonical transformation in 
model two-body electrodynamics. Raha, S. (Texas Univ., Austin 
(USA). Dept. of Physics). Oct 1978. Contract EY-76-S-05-3992. 32p. 
Dep. NTIS, PC A03/MF AO1. 

The possibility is investigated of bypassing the no interaction 
theorum of Currie, Jordan and Sudarshan for direct action Lagran- 
gians. Starting with the field theoretic description of a two-body 
electrodynamic problem, the field variable is solved for in terms of 
the particle variables, which paves the way to write an action-at-a- 
distance Hamiltonian for the problem. A suitable transformation is 
found which uncouples the field and the particle variables in the 
interaction up to order e. It is shown that this transformation leaves 
the statement of Newton’s 2nd law unchanged which also agrees 
with the standard results of electrodynamics. This allows for the 
identification of canonical variables for the proper action-at-a-dis- 
tance problem. 19 references. 


17422 (ORO—3992-354) Quantum electrodynamics and light 
rays. Sudarshan, E.C.G. (Texas Univ., Austin (USA). Center for 
Particle Theory). Nov 1978. Contract EY-76-S-05-3992. 13p. Dep. 
NTIS, PC A02/MF AO1. 

Light is a quantum electrodynamic entity and hence bundles 
of rays must be describable in this framework. The duality in the 
description of elementary optical phenomena is demonstrated in 
terms of two-point correlation functions and in terms of collections 
of light rays. The generalizations necessary to deal with two-slit 
interference and diffraction by a rectangular slit are worked out and 
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the usefulness of the notion of rays of darkness illustrated. 10 
references. 


17423 Lamb shift and fine structure of n = 2 in *Ci XVI. 
Berry, H.G.; DeSerio, R.; Livingston, A.E. (Argonne National Lab- 
oratory, Argonne, Illinois 60439, and). Phys. Rev. Lett.; 41: No. 24, 
1652-1655(11 Dec 1978). 

We have measured the wavelengths of the 2s *S,-2p *P2 and 
2s *S: — 2p *Po transitions in Cl XVI to be 613.825 +- 0.013 A and 
705.854 +- 0.076 A. Our precision is sufficient to provide measure- 
ments of the 2s/sub 1/2/-2p/sub 3/2/ Lamb shifts to an accuracy of 
+- 0.3% and to test quantum electrodynamics (QED) theory in the 
strong-field region. We compres our results with the one-electron 
QED theories of Mohr and Erickson and discuss the accuracy of 
calculations of electron correlation in two-electron atoms. 


17424 Observables for the analysis of event shapes in e*e™ 
annihilation and other proceses. Fox, G.C.; Wolfram, S. (California 
Institute of Technology, Pasadena, California 91125). Phys. Rev. 
Lett.; 41: No. 23, 1581-1585(4 Dec 1978). 

We present a set of rotationally invariant observables which 
characterizes the “shapes” of events, and is calculable in quantum- 
chromodynamics perturbation theory for final states consisting of 
quarks and gluons (G). We include the effects of fragmentation to 
hadrons in comparing the shapes of events from the processes e* e~ 
—> qq-bar, e* e~ —> qq-barG, and e* e™ — heavy resonance — GGG, 
and from heavy-quark and lepton production. We indicate how our 
analysis may be extended to deep-inelastic lepton-hadron interactions 
and hadron-hadron collisions involving large transverse momenta. 


17425 Energy correlations in electron-positron annihilation: Test- 
ing quantum chromodynamics. Louis Basham, C.; Brown, L.S.; Ellis, 
S.D.; Love, S.T. (Department of Physics, University of Washington, 
Seattle, Washington 98195). Phys. Rev. Lett; 41: No. 23, 1585-1588(4 
Dec 1978). 

An experimental measure is presented for a precise test of 
quantum chromodynamics. This measure involves the asymmetry in 
the energy-weighted opening angles of the jets of hadrons produced 
in the process e* e~ — hadrons at energy W. It is special for several 
reasons: It is reliably calculable in asymptotically free perturbation 
theory; it has rapidly vanishing (order 1/W*) corrections due to 
nonperturbative confinement effects; and it is straightforward to 
determine experimentally. 


17426 Lamb shift in hydrogenlike argon. Gould, H.; Marrus, R. 
(Materials and Molecular Research Division, Lawrence Berkeley 
Laboratory and Department of Physics, University of California, 
Berkeley, California 94720). Phys. Rev. Lett; 41: No. 21, 1457- 
1460(20 Nov 1978). 

The Lamb shift S in hydrogenlike argon (Z = 18) has been 
measured by a motional-electric-field-quenching time-of-flight ex- 
periment. We find S = 38.0 +- 0.6 THz where the error includes 1- 
standard-deviation statistical error of 0.35 THz and an estimated 
systematic error of 0.48 THz. 


17427 Instanton contributions to fermion Green's functions in 
massless quantum chromodynamics. Stump, D.R. (Department of 
Physics and Astronomy, University of Rochester, Rochester, New 
York). Phys. Rev., D; 18: No. 10, 3728-3736(15 Nov 1978). 

The instanton contribution to certain Green’s functions and S- 
matrix elements in gauge theories with massless fermions is exam- 
ined, with special attention given to the symmetry properties and 
strengths of the interactions described by the Green’s functions. The 
Green's functions in question are those which can be written in 
terms of the zero-mode eigenfunctions of the fermion operator. As 
an application of the results, the corrections to weak decays of 
quarks due to instanton effects are discussed. 


17428 Fermions and bosons in a unified framework. II. Interact- 
ing models. Macrae, K.I. (Theoretical Division, Los Alamos Scientif- 
ic Laboratory, University of California, Los Alamos, New Mexico 
87545). Phys. Rev., D; 18: No. 10, 3761-3776(15 Nov 1978). 

In this paper we construct some fully interacting field the- 
ories. The first model has a colored, curved Weinberg-Salam-type 
action. It is formed by taking the Hilbert product of the (general- 
ized) curvature of a (given) superalgebra with an auxiliary (general- 
ized) curvature. Note that pieces of simple superalgebra are gauged, 
the effective superalgebra of gauge fields is not simple. The auxiliary 
curvature was needed to obtain the linear pieces of the action, and it 
thus appears to be somewhat cd hoc. In contrast we show how to 
construct an action using only the curvature of a local superalgebra 
without the auxiliary curvature (it is therefore quadratic). Nonethe- 
less, linear terms arise as crossterms between pieces of the curvature. 
In fact, since we have chosen to use a special unitary flavor algebra 
and four-component spinors, we discover we have already specified 
a unique simple supergroup whose other Bose gauge fields are in 
U(2,2), the Lie algebra formed by all the Dirac matrices. These fields 
gauge the spin structure of the fermions. Color causes certain 
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complications discussed in the paper. The tensor piece of the U(2,2) 
curvature consists of the usual curvasure plus a term identifiable at 
the old auxiliary tensor. Thus both linear and quadratic terms for the 
space-time curvature arise when the full curvature is squared. The 
field associated with the identity generator is electromagnetism; with 
the vector, torsion; with the tensor, curvature and auxiliary terms. 
We call the fields associated with the axial generators axial torsion 
and axial electromagnetism. When the fields which couple to Dirac 
spinors are assumed proportional to their scalar counterparts, an 
experimental value for a conserved axial electromagnetic coupling is 
10° *e. We present a qualitative argument for the renormalizability of 
this action, since it is almost that of a standard Yang-Mills gauge 
theory, based on preservation of recoordinatization invariance by the 
quantization procedure. 


17429 Fermions and bosons in a unified framework. III. Math- 
ematical structures and physical questions. Macrae, K.I. (Theoretical 
Division, Los Alamos Scientific Laboratory, University of Califor- 
nia, Los Alamos, New Mexico 87545). Phys. Rev., D; 18: No. 10, 
3777-3791(15 Nov 1978). 

By examining the implications of the usual physical assump- 
tions for gauge theories we are led to a number of interesting 
structures which can be formulated in terms of moving frames. The 
first problem we consider is Faddeev’s fiber bundle procedure for 
removal of gauge degeneracies from quantum fields. We show how 
the theory of moving frames can be related to the theory of fiber 
bundles. In the fiber bundle extra displacements and extra compo- 
nents of the gauge fields are included. These precisely remove the 
gauge degeneracies. The algebra of forms in four dimensions and 
their associated operations are detailed. We then show how to form 
the action for the SO(3) fiber bundle and how to quantize in a fiber 
bundle. Next we examine the question of choice of local symmetry 
structure. First we consider a space whose local “rotations” do not 
form a group. By generalizing the structure equations for manifolds, 
we can study such a space. Second, in general relativity it is assumed 
that at any point one can choose an orthonormal basis and a 
vanishing connection. This corresponds to giving the zeroth, first, 
and second coefficient of a Taylor's — of the coordinate 
system. But manifolds flatter than those of general relativity do exist 
for which the structure is carried in the higher coefficients. We show 
how to give an action principle for them. Third, algebras more 
general than Lie algebras are possible local symmetries, ¢.g., superal- 
gebras, the octonian algebra, and others violating the J i relation. 
An action is given for a one-parameter family of quasi-Lie algebras 
which reduces to that of U(1) + SU(2) in the zero limit of the 
parameter. Fourth, simple examples of actions for gauged superalge- 
bras are given which do not include the full complexity of general 
relativity. Fifth, an easy derivation of the supergravity action is 
made; then generalized to a supergravity Weinberg-Salam-type 
model. 


17430 Color-charge algebras in Adler's chromodynamics, Cvitan- 
ovic, P.; Gonsalves, R.J.; Neville, D.E. (The Institute for Advanced 
Study, Princeton, New Jersey 08540). Phys. Rev., D; 18: No. 10, 
3881-3884(15 Nov 1978). 

We show that the vere algebra in the three-quark 
sector generated by the matrices of the fundamental representation 
of U(n) does not have the trace properties required in Adler's 
extension of chromodynamics. We also discuss a diagrammatic 
resentation of algebras generated by quark and antiquark charges in 
general, and an embedding of the N-quark algebra in the symmetric 
group S/sub N/+1. 


17431 Cabibbo angle in a six-quark gauge model. Kitazoe, T.; 
Tanaka, K. (Department of Physics, The Ohio State University, 
Columbus, Ohio 43210). Phys. Rev., D; 18: No. 9, 3476-3481(1 Nov 
1978). 

General structures of the mass matrices resulting from a 
quark—Higgs-boson Yukawa interaction are discussed. We assume 
that there are two sets of Higgs bosons in a six-quark SU(2)/sub L/ x 
SU(2)/sub R/ x U(1) gauge model and require that the interaction be 
invariant under a general discrete symmetry. We find three physical- 
ly acceptable mass matrices including those of Fritzsch and 
Hagiwara et al. Special attention is paid to the phase of the vacuum 
expectation value of the Higgs boson, which is related to CP 
violation. A mass relation among six quarks, m/sub t/ = m/sub b/ 
(m/sub u/m/sub c//m/sub d/m/sub s/)/sup 1/2/, is obtained for the 
latter models. No new mass matrices are found when there are three 
sets of Higgs bosons. 


17432 Instability of Yang-Mills equations and condensation of 
gluon field. Migdal, A.B. (L. D. Landau Institute of Theoretical 
Physics, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 28: No. 1, 35-39(5 Jul 1978). 

It is shown that in the presence of colored sources (such as 
heavy quarks and antiquarks) the gluon field becomes unstable and 
gluon condensation sets in, analogous to pion condensation in an 
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electric field. The possible influence of this phenomenon on quark 
containment and hadron structure is discussed. 


17433 More on multi-particle Regge Matinyan, S.G.; 
—_ M.G.; Sedrakyan, A.G. (Erevan Physics Institute). Sov. J. 
ucl. Phys. (Engl. Transl.); 27: No. 2, 256-258(Feb 1978). 

The intercept and slope of the trajectory of a multi-particle 
Regge pole are determined as a function of the number of particles in 
the t-channel, with allowance for the “repulsion” between particles 
of neighboring rapidities in the ladder configurations. If this “repul- 
sion” is taken into account, the quadratic dependence of the inter- 
cept on N is replaced by a weaker dependence (~ N In N) in the case 
of 2N particles in the t-channel with Ng? >1. 


17434 s-channel unitarity and a restriction on the Froissaron 
coupling constant. Dubovikov, M.S. (Moscow Physico-technical In- 
re Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 259-264(Feb 
1978). 

Using the diagram technique for Froissarons which was de- 
veloped by us earlier, /sup / a restriction on theis coupling constant 
is obtained for which s-channel unitarity is not violated. 


17435 Stability of the two-dimensional Thirring model. Grigor- 
yan, R.P. (Erevan Physics Institute). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 2, 280-282(Feb 1978). 

A study is made of the stability of the two-dimensional 
massive Thirring model with composite fields of the type psi-bar/sup 
i/psi/sup i/ (where psi/sup i/ is an N-component spinor in isospin 
space, with i=1,...,.N). An expression is found for the asymptotic 
behavior of the effective potential of the composite field, and it is 
shown that the potential is stable for N=1 or 2 and sufficiently small 
g (where g is the interaction constant). This same theory is consid- 
ered in the limit of large N (N~1/g?), and arguments are given to 
show that the theory is unstable for values N>2. 


17436 Some recent developments on solitons in two-dimensional 
field theories. Neveu, A. (Institute for Advanced Study, Princeton, 
NJ). pp 1-15 of Significance of nonlinearity in the natural sciences. 
Perlmutter, A.; Scott, L.F. (eds.). New York, NY; Plenum Press 
(1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

This review discusses some recent results, conjectures, and 
open problems of classical and semiclassical mechanics of field 
theories in one space and one time dimension. Concentrating on 
theories with either Lorentz or Galilean invariance, the review is 
divided into three parts: exactly soluble models, models conjectured 
to be exactly soluble, and approximate methods for nonexactly 
soluble models. Subjects such as the sine-Gordon theory, the massive 
Thirring model, the S matrix for soliton—antisoliton scattering, the 
nonlinear Schroedinger equation, and phi‘ theory are included. 


(RWR) 


17437 Nontopological solitons. Friedberg, R. (Barnard Coll., 
New York, NY). pp 39-55 of Significance of nonlinearity in the 
natural sciences. Perlmutter, A.; Scott, L.F. (eds.). New York, NY; 
Plenum Press (1977). 
From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 
The structure of hadrons is investigated by means of solitons. 
The meaning of the term “soliton” and the applicability of solitons 
for this study are discussed. Consideration is given to how wide- 
the occurrence of solitons (i.e., stable, localized solutions of 
ld equations) is in classical field theories and what the characteris- 
tic features are, and whether the classical soliton is indeed a good 
approximation to the exact quantum ground state. The “charged” 
scalar boson and “charged” spinor fermion are studied. Calculated 


numbers are in the general vicinity of — ones, although 
ose! 


the MIT bag models seem somewhat closer. 6 figures, 3 tables. 
(RWR) 


17438 Vacuum bubble instantons. Frampton, P.H. (Univ. of 
California, Los Angeles). pp 57-65 of Significance of nonlinearity in 
the natural sciences. Perlmutter, A.; Scott, L.F. (eds.). New York, 
NY; Plenum Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The existence of certain instanton solutions occurring in both 
nongauge and gauge field theories is discussed. They are not associ- 
ated with the mapping of a non-Abelian gauge group on Ss, have no 
conserved topological charge, and are thus unstable. They provide 
probably the principal decay mechanism of an unstable vacuum, and 
Standard instanton methods can be exploited to estimate such a 
vacuum decay lifetime. The instanton is possible for scalar fields 
only if the vacuum is not the lowest energy state. Examples are 
given for the skewed Goldstone Model and the Weinberg—Salam 
model of weak interactions. (RWR) 
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17439 Solitons as particles, and the effects of perturbations. 
Kaup, D.J. (Clarkson College of Technology, Potsdam, NY). pp 97- 
119 of Significance of nonlinearity in the natural sciences. Perlmut- 
ter, A.; Cott, L.F. (eds.). New York, NY; Plenum Press (1977). 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The use of a perturbation theory to determine how various 
perturbations can effect soliton propagation is illustrated by exam- 
ples. First, the _——— scattering data and the special nonlinear 
evolution equations for the inverse scattering transform (IST) are 
described. Then the following examples are discussed: damping and 
forcing terms, the perturbed sine-Gordon equation, density gradi- 
ents, and the damped KdV. It is shown that true solitons are indeed 
dynamic entities and do behave like particles. They can resonate 
with applied forces, relativistic (sine-Gordon) solitons behave like 
relativistic particles, collisions can be inelastic (kink + kink — 
breather, similar to fermion + antifermion —> meson), density gradi- 
ents can trap solitons, etc. Since the IST is a canonical transforma- 
tion, the complete set of normal modes for the unperturbed system is 
known. Therefore, the fully nonlinear states (true solitons) will 
evolve independent of the linearlike states (radiation), regardless of 
their configuration. Thus, perturbations can only weakly couple 
these modes together, and one can actually follow the perturbed 
system out to a time of order epsilon™ *. (RWR) 


SCATTERING THEORY 


17440 (COO— 1764-343) Inverse scattering problem for quarkon- 
ium . I, One-dimensional formalism and methodology. 
Thacker, H.B.; Quigg, C.; Rosner, J.L. (Fermi National Accelerator 
Lab., Batavia, IL (USA); Minnesota Univ., Minneapolis (USA). 
School of Physics and Astronomy). Dec 1977. Contract EY-76-C-02- 
1764. 32p. Dep. NTIS, PC A02/MF AOl1. 

¢ inverse scattering formalism for reflectionless potentials 
is applied to the reconstruction of confining potentials from bound- 
state properties. An explicit algebraic technique is presented and 
tested on several one-dimensional examples. The connection with a 
classical problem of interacting solitons is exhibited. 27 references. 


17441 (FERMILAB-CONF—78/17-THY) New (quark) flavors. 
Quigg, C. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
Feb 1978. Contract EY-76-C-02-3000. 25p. (CONF-780145—3). Dep. 
NTIS, PC A02/MF AO1. 

From Orbis scientiae conference; Coral Gables, FL, USA (15 
Jan 1978). 

Some possible characteristics of the new quark suggested by 
the discovery of T(9.4) are surveyed. An inverse scattering approach 
to the interquark potential is summarized. 52 references. 


17442 Impact-parameter group and its realization. Vall, A.N.; 
Makeev, N.A. (Irkutsk State University). Sov. J. Nucl. Phys. (Engl. 
Transl. ); 27: No. 2, 298-302(Feb 1978). 

The classical expressions for the components of the vector of 
closest approach between two spinless particles are used to construct 
the impact-parameter group. It is shown that this group is realized 
not on the 1 functions, but on conic functions which reduce to 
the Bessel functions for high energies and small angles. The region 
of variation of the impact parameter is b?> or =1/4q?, where q is 
the momentum in the c.m.s., so that the point b=0 is reached only in 
the limit q—»oo. The impact-parameter amplitude is determined by 
a amplitude only within the physical region of scattering 
angles. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17443 (LA—7545-MS) Analyzing powers for vector d + d reac- 
tions from 13.39 to 17.00 MeV. Brown, R.E.; Correll, F.D.; Haglund, 
R.F. Jr.; Hardekopf, R.A.; Jarmie, N.; Ohlsen, G.G.; Schmelzbach, 
P.A. (Los Alamos Scientific Lab., NM (USA)). Nov 1978. Contract 
W-7405-ENG-36. 13p. Dep. NTIS, PC A02/MF AO1. 

Angular distributions of the analyzing powers, A/sub y/, A/ 
sub xx/, A/sub yy/, and A/sub xz/ were measured and tabulated for 
the ?H(vector d,p)*H reaction at deuteron lab energies of 13.39 and 
17.00 MeV, and have observed that these distributions are not of the 
shapes expected for a simple direct-neutron-transfer reaction mecha- 
nism. Also measured and tabulated were the same four analyzing 
powers for both the *H(vector d,p)*H reaction and its charge- 
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symmetric partner ?H(vector d,n)*He at deuteron lab energies of 
15.50 and 17.00 MeV in the c.m. angular range 80 to 130° These 
latter data were obtained by simultaneous detection of the tritons 
and*He particles. No appreciable differences in the respective ana- 
lyzing powers for the two reactions were observed, which is in 
cntrast to published work of others at lower energies. 17 references. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17444 Effect of multiple scattering in coherent photoproduction 
of mesons from nuclei, Starkov, N.I.; Tsarev, V.A. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 166-171(Feb 1978). 

Screening corrections to the photoproduction cross section of 
a° mesons in He nuclei are calculated. The essential role of multiple 
scattering in conjunction with the Coulomb mechanism is demon- 
strated. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17445 Impulse approximation for partial photomeson reactions in 
nuclei. Tryasuchev, V.A. (Nuclear Physics Institute at the Tomsk 
Polytechnic Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 
172-175(Feb 1978). 

A method of calculation of the amplitudes for partial reac- 
tions of meson photoproduction in nuclei in terms of the impulse 
approximation with allowance for the momentum distribution of the 
nucleons in the nucleus is proposed. The method is used for calcula- 
tion of the differential cross sections of the reaction *He(y, 7°)*He 
in the resonance region. The results obtained are compared with 
experiment. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17446 Study of the inelastic nucleon-deuteron scattering mecha- 
nism at intermediate energies. Dubovoi, E.1.; Golyshkov, V.A. Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 2, 175-181(Feb 1978). 

The angular distribution and the shape of the high-energy 
part of the neutron spectrum from the reaction p+d—2p-+n and of 
the proton spectrum from the reaction n+d—+2n-+p are calculated in 
the pole and triangle-graph approximation at incident-nucleon ener- 
gies of 50—650 MeV. In the calculation, the virtual nucleon-nucleon 
scattering amplitudes are replaced by the real NN amplitudes. The 
calculated differential cross sections d?a@°/dE/sub p/dQ/sub p/ and 
d?a@/dE/sub n/dQ/sub n/ agree in shape and absolute value with 
the experimentally measured ones. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17447 Elastic ‘Hed scattering at high energies, Inozemtsev, V.I. 
(Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 2, 187-190(Feb 1978). 

The parameters of the elastic *Hed scattering amplitude at p/ 
sub lab/~20—200 GeV/c are calculated within the framework of 
Glauber’s theory. The cross section of inelastic scattering with 
excitation of ‘He is obtained. The effects of quadrupole deformation 
of the deuteron and of the spin structure of the NN scattering 
amplitude are investigated in the region of the diffraction minimum. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 17454 


PHYSICS RESEARCH (CONT.) 


NUCLEAR REACTIONS AND SCATTERING 


17448 2C on '*C at 800 MeV/nucleon: One fireball of two. Das 
Gupta, S. (Physics Department, McGill University, Montreal, On- 
tario H3A 2T8, Canada). Phys. Rev. Lett.; 41: No. 21, 1450-1453(20 
Nov 1978). 

I demonstrate that a two-fireball model can explain the proton 
and pion inclusive spectra for collision between light ions at relativ- 
istic energies. For heavier ions, the one-fireball model is recovered. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17449 Nuclear structure and (e,e’) reactions: The significance of 
high-momentum-transfer data and meson-exchange 

J.; Haxton, W.C. (Center for Theoretical Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139). Phys. 
Rev. Lett.; 41: No. 21, 1453-1457(20 Nov 1978). 

We show that accurate high-momentum-transfer electron- 
scattering data now being obtained can provide essential constraints 
on analyses of nuclear structure. However, the usefulness of these 
data is seriously impaired if meson-exchange current effects are 
ignored. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


17450 Mass of ‘°C by pion doubl 

Seth, K.K.; Nann, H.; Iversen, S.; Kaletka, M.; Hird, J.; 

H.A. (Northwestern University, Evanston, Illinois 60201). ” Phys. Rev. 
Lett.; 41: No. 23, 1589-1592(4 Dec 1978). 

The first observation of the double-charge-exchange reaction 
(a~,7*) to discrete nuclear states is reported. The mass of '*C has 
been measured using the reaction "O(a 2*)'®C at T (7) = 164 
MeV. The reaction '*C(z~,7*)'*Be, with known Qo = -25.078(19) 
MeV, was used as the calibration reaction to obtain Qo = - 25.69(15) 
MeV for the reaction '*O(a~, a* )'®C(g.s.). The mass excess of '*C 
is thus found to be 24.91(15) MeV. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 17220 


ENERGY LEVELS AND TRANSITIONS 


17451 Convection currents and spin magnetization in E2 transi- 
tions of ‘°C, Flanz, J.B.; Hicks, Lr Lindgren, R.A.; Peterson, 
G.A.; Hotta, A.; Parker, B; York, R C. (Department of Physics and 
Astronomy, University of ’ Massachusetts, Amherst, Massachusetts 
01003). Phys. Rev. Lett.; 41: No. 24, 1642-1645(11 Dec 1978). 

The transverse electromagnetic form factors squared of 
2C 2* levels at 4.439 MeV (T = 0) and at 16.107 MeV (T = ‘ 
have been measured by means of 180 electron sca over a 
momentum-transfer —_ from q = 0.51 to 2.05 fm". E is 
presented for appreciable contributions of nuclear — cur- 
rents to the transverse 4.439-MeV form factor at low to spin 
magnetization contributions to the transverse 16.107-MeV form 
factor at higher q. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


17452 (BNL—50879(Vol.1), pp 265-291) 7Li—’Be ex 
Rowley, J.K. (Brookhaven National Lab., Upton, NY). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


The lithium experiment is discussed specifically as regards the 
chemical separation, the background effects, and the counting. Also 
the feasibility of this experiment is considered. (JFP) 
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NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


17453 (ORNL/TM—6528/R1) Cross sections for the ‘*N(n,po), 
(n,ao), and (n,a;) reactions from 0.5 to 15 MeV. Morgan, G.L. (Oak 
Ridge National Lab., TN (USA)). Nov 1978. Contract W-7405- 
ENG.26. 49p. Dep. NTIS, PC A03/MF AO1. 

Cross sections were measured for the '*N(n,po) reaction from 
0.5 to 7.0 MeV and for the (n,ao) and (n,a;) reactions from 1 to 15 
MeV and 4 to 15 MeV, respectively. The data were obtained using a 
gaseous scintillator containing Nz and Xe mixtures. A linac was used 
as a pulsed, white neutron source with a 29-m flight path. The results 
of the measurement are compared to the current evaluated file for 
nitrogen; agreement is good for neutron energies below 8 MeV, but 
the measurement is substantially higher than the evaluation for 
neutron energies near 10 MeV. 28 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 20-38, THEORETICAL 


RADIOACTIVE DECAY 


17454 (N—78-17844) Atomic electron correlation in nuclear elec- 
tron capture. Chen, M.H.; Crasemann, B. (Oregon Univ., Eugene 
(USA). Dept. of Physics). 1978. Contracts NGR-38-003- 
036;DAAG29-78-G-0010. 10p. (NASA-CR—155922). NTIS PC 
A02/MF AOl. 

The effect of electron-electron Coulomb correlation on orbit- 
al electron capture by the nucleus was treated by the 
multiconfigurational Hartree-Fock approach. The theoretical 7Be 
L/K capture ratio was found to be 0.086, and the *7Ar M/L ratio, 
0.102. Both ratios were smaller than the independent-particle predic- 
tions. Measurements exist for the Ar M/L ratio, and agreement 
between theory and experiment was excellent. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17455 Bremsstrahlung of relativistic electrons in a screened Cou- 
lomb potential. Almaliev, A.N.; Batkin, 1.S. (Voronezh State Univer- 
sity). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 227-230(Feb 1978). 

An expression is obtained for the cross section for bremsstrah- 
lung of a relativistic electron in the field of a nucleus. The screening 
effect of the atomic electron shell is taken into account. For calcula- 
tion of the cross section we propose a method which permits good 
convergence in orbital angular momentum to be obtained. The cross 
section is calculated from the obtained formulas for nuclei with 
Z=13 and 79 and for initial electron energies E/sub i/= 1.5 and 2 (in 
units of mc”). The results of the calculations are in good agreement 
with the existing experimental data. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 20-38, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 17456 


ENERGY LEVELS AND TRANSITIONS 


17456 (LBL—7161) Extension of the T /sub z/ = -3/2 series of 
beta-delayed proton precursors in the fp shell. Vieira, D.J. (California 
Univ., Berkeley (USA). Dept. of Chemistry). Dec 1978. Contract W- 
7405-ENG-48. 127p. Dep. NTIS, PC A07/MF AOl1. 

Thesis. 

Beta-delayed proton studies of the T /sub z/ = -3/2, A = 
4n+1 series were undertaken to obtain high resolution low back- 
ground spectra of *°S and to extend the series into the fp shell with 
the observation of **Ni, °’Zn, and *'Ge. Development of a pulsed- 
beam system in which large detection geometries were obtained was 
crucial in characterizing the latter nuclei due to low production 
cross sections (50 to 90 nb) for the *“Ca(heavy ion, 3n) reactions. 
Spectroscopic studies of the beta-delayed proton decay of ?°S have 
yielded branching ratios and log ft values for 21 proton unbound 
levels in *°P. Comparisons of excitation energies of these levels and 
B-decay transition rates feeding them are made to recent shell model 
predictions. Indications of possible isospin mixing with the lowest T 
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= 3/2 state in *P or the presence of a collective Gamow-Teller 
transition as predicted by the gross theory of B-decay are indicated 
by enhanced transition rates to T = 1/2 states located within 300 
keV of the isobaric analog state. Comparing the ft values for B* - 
decay of ?°S to the mirror B™ -decay of ”°Al resulted in (ft)*/(ft)” = 
1.04+-0.07, indicating good mirror symmetry. Exploiting the unique 
signature of delayed proton emission, the decays of several nuclei in 
the unknown neutron-deficient region of the fp shell were 
characterized.The following precursors and delayed proton groups 
were observed. **Ni - Ep(c.m.) = 1.94+-.05 MeV, T1/2 = 45+-15 
ms; °7Zn - Ep(c.m.) = 1.95+-.05, 2.58+-.05, and 4.65+-.05 MeV, 
T1/2 = 40+-10 ms; “Ge - Ep(c.m.) = 3.15+-.07 MeV, T1/2 = 
40+-15 ms. All of these proton groups (except the 2.58 MeV group 
of 57Zn) are attributed to the decay of the lowest T = 3/2 state in 
the emitter which is populated by a stron superallowed B-decay 
branch (~ 50%) from the precursor. 127 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 17456 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 17456 


NUCLEAR REACTIONS AND SCATTERING 


17457 (AERE-R—9058) Neutron capture and total cross-section 
measurements on fast reactor structural materials. Gayther, D.B.; 
Coates, M.S.; James, G.D.; Moxon, M.C.; Syme, D.B.; Thomas, 
B.W.; Thom, B. (UKAEA, Harwell. Atomic Energy Research Es- 
oe Mar 1978. 20p. Dep. NTIS (US Sales Only), PC A02/ 
MF AOl. 

The neutron capture and total cross sections of a series of 
nuclides in the mass range 46 to 62 were measured at Harwell by the 
time-of-flight method. The capture cross sections were measured for 
incident neutron energies from a few eV to 800 keV by use of the 
neutron booster target of the 45-MeV electron linac. High-resolution 
total cross section measurements were made with the transmission 
facility on the 160-MeV proton synchrocyclotron. The results of 
preliminary analyses of the data are presented on the capture cross 
sections of Fe, ‘Ti, and “*Ti and the total cross sections of **Fe, 
58Ni and “Ni. 8 figures, 2 tables. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


17458 Polarization of neutrons from (p,n) reactions on medium- 
weight nuclei at isobaric analog resonances. Sexton, E.H.; Benenson, 
R.E.; Elwyn, A.J.; Monahan, J.E.; Kuchnir, F.T.; Mooring, F.P.; 
Lemming, J.F.; Finlay, R.W. (Argonne National Lab., Ill. (USA)). 
Nucl. Phys., A; 298: No. 2, 269-284(3 Apr 1978). 

Angular distributions and polarizations of neutrons from the 
51V(p,n)**Cr and **Mn(p,n)**Fe reactions have been measured at 
proton energies corresponding to isobaric analog resonances in 5*Cr 
and °*Fe. Values of the neutron polarization in the *'V(p,n)"'Cr 
reaction near the isobaric analog state at 2.335 MeV are non-zero 
and exhibit an energy dependence very similar to that of the 0° 
excitation function. Attempts to interpret the energy dependence of 
the polarization in this reaction are described. Non-zero values of the 
polarization were also measured in the **Mn(p,n)**Fe reaction near 
the isobaric analog state at 1.686 MeV. These data provide evidence 
that the analog can acquire a non-negligible neutron width. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 17456 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 17456 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17457 


17459 (BNL—50879(Vol.1), pp 293-304) *Br as a solar neu- 
trino detector. Scott, R.D. (Scottish Universities Research and Reac- 
tor Center, Glasgow, Scotland). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


The bromine-to-krypton reaction is discussed. The difficulties 
of the ft value, the search for a concentrated amount of bromine, the 
problem of backgrounds, and krypton leakage are set forth. 3 refer- 
ences. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


17460 (BNL—50879(Vol.1), pp 305-312) Further consideration 
of the *'Br—*'Kr system. Kirsten, T. (Max-Planck-Institut fuer 
Kernphysik, Heidelberg, Ger.). 1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


The question of whether suitable samples exist at all for the 
bromine—krypton experiment is considered, and it is concluded that 
the only existing geological deposits suitable for such an experiment 
are some specified potassium salt deposits. The question of estima- 
tion of the ft values for this reaction is likewise discussed and 
involves producing the 13-second isomer of **Kr by neutron capture 
and determining the log ft value of its K capture decay. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


17461 Elastic scattering of electrons by nuclei with nonzero spin. 
Shevchenko, N.G.; Khomich, A.A.; Buki, A.Y.; Polishchuk, V.N.; 
Mazan’ko, B.V.; Kasatkin, Y.A. (Khar’kov Physico-technical Insti- 
tute, Ukrainian ” Academy of Sciences). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: Nc. 2, 159-161(Feb 1978). 

Cross sections have been measured for elastic scattering of 
225-MeV electrons by the nuclei *°Co, /sup 63,65/Cu, and © Ni. 
Cross sections have been calculated by the phase-shift method and 
fitted to the experimentally measured values on the assumption of a 
Fermi charge-density distribution. Values are obtained for the half- 
density radius c, the surface layer thickness t, and the rms radius of 
each nucleus. The experimental data are compared with calculations 
carried out by the Hartree-Fock method with a Skyrme nucleon- 
nucleon potential. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17462 (UCRL—81033) Calculated neutron capture cross sections 
for the ground states and isomers of ** * and **Nb. Gardner, M.A.; 
Gardner, D.G. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1978. Contract W-7405-ENG-48. 7p. (CONF- 
780921—3). Dep. NTIS, PC A02/MF AO1. 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

Neutron-induced capture cross sections for the ground states 
and first isomeric states of **Nb, °*Nb and **Nb were studied from 
the resolved resonance region to 4 MeV via statistical model calcula- 
tions. The production of isomers was included. Inelastic scattering 
cross sections and gamma-ray production spectra were also calculat- 
ed. The anti GAMMA/ sub y//D ratios were derived from gamma- 
ray strength function systematics. Total capture cross sections on the 
ground states are found to be within a factor of two of each other. 
Capture cross sections on the isomeric targets are important as well, 
not only because of their magnitude but also because of the signifi- 
cant population of these isomeric levels by inelastic scattering. 10 
references. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17463 y-ray multiplicities from a diffusion model incorporating 
one-body dissipation. Regimbart, R.; Behkami, A.N.; Wozniak, G.L.; 
Schmitt, R.P.; Sventek, J.S.; Moretto, L.G. (Nuclear Science Divi- 
sion, Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). Phys. Rev. Lett.; 41: No. 20, 1355- 
1358(13 Nov 1978). 

y-ray multiplicities as a function of energy dissipation and 
mass asymmetry have been calculated from a diffusion model which 
simultaneously treats energy dissipation and angular momentum 
transfer on the basis of particle transfer. The good agreement ob- 
tained between the model calculations and the ex tal multi- 
plicities for **Kr-induced reactions on /sup 107,109/Ag, '*Ho, and 
®*7 Au targets lends credence to the one-body dissipation mechanism 
and | fraction along the mass-asymmetry coordinate. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


17464 Table of isotopes. Browne, E.; Dairiki, J.M.; Doebler, 
R.E.; Shihab-Eldin, A.A.; Jardine, L.J.; Tuli, J.K.; Buyrn, A.B. New 
York; John Wiley and Sons, Inc. (1978). 1626p. 

The table is ordered by mass number and subordered by 
atomic number. For each mass number there is an abbreviated mass- 
chain decay scheme, showing the adopted half-lives, spin-parity 
assignments, and decay energies (Q-values) for the isobars, and the 
decay relationships between them. Following the mass-chain decay 
scheme, tabulated data and detailed nuclear level schemes are given 
for individual isotopes. Tabulated data entries are included for each 
ground state or isomer with half-life >1 s. A few shorter-lived 
isomeric species are also included, e.g., fission isomers and a few 

“historic” isomers, such as *4/sup_ ‘m/Na. The data include natural 
abundance, mass excess, nuclear spin, thermal neutron cross sections, 
all categories of data on radioactive decay, and excited-state half- 
lives. Data categories are shown. Each entry under a given data 
category concludes with the reference code or codes. Detailed level 
schemes are given for each isotope (A,Z) for which there is informa- 
tion beyond that shown on the mass-chain decay scheme. The 
schemes are separated into a “decay-level” scheme, showing levels 
and transitions observed in the decay of all parent isotopes and 
isomeric states, and a “reaction” scheme, si the informa- 
tion derived from nuclear reaction studies. Decay- schemes 
include all levels established in radioactive decay studies. Reaction 
schemes include most levels observed in nuclear reactions. Not 
included are most neutron-capture resonances and other unbound 
states (e.g., giant resonances); these states are generally outside the 
scope of the present compilation, with a few exceptions in the light- 
element region. Some references to unbound levels other than neu- 
tron resonances are included. Uncertainties are included in tabular 
data listings whenever they were given in the original literature. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 17466 


ENERGY LEVELS AND TRANSITIONS 


17465 (BNL—24923) Study of low-lying states in ''°Ag follow- 
ing. Bogdanovic, M.; Koicki, S.; Simic, J.; Lalovic, B.; Breitig, D.; 
Baader, H.A.; Schult, O.W.B.; Kane, W.R.; Casten, R.F. (Institut za 
Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia); Ulm Univ. 
(Germany, F.R.); yey Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Kernphysik; Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 4p. (CONF. 
780926—20). Dep. NTIS, PC A02/MF AOl1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

A preliminary decay scheme of '"°Ag is presented containing 
levels up to 800 keV excitation energy, based on gamma-diffracto- 
meter, as well as prompt and delayed coincidence measurements. 
With the bent-crystal spectrometer in Risoe about 750 lines in an 
interval from 50 to 1200 keV were obtained. Delayed coincidence 
and singles measurements to investigate the population of the 
118.718 keV level (T /sub 1/2/ =37ns) performed in Beograd 
resulted in about 600 gamma lines in the ener, BY interval from 100 to 
1200 keV. From these data 15 levels in the "Ag decay scheme are 
confirmed and 20 new levels are proposed. Prompt and delayed 
coincidence data obtained in Brookhaven National Laboratory have 
been also used in construction of the “°Ag decay scheme. 14 
references. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


17466 (COO—3274-22) Nuclear moments and nuclear structure. 
Annual progress report, August 1, 1977—July 31, 1978. Madansky, 
L.; Lee, Y.K. (Johns Hopkins Univ., Baltimore, MD (USA)). 1978. 
Contract EY-76-S-02-3274. 47p. Dep. } NTIS, PC A03/MF AOl. 

Experimental research on nuclear structure and moments is 
summarized. A list of publications is included. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


17467 Nonstatistical effects in the distribution of distances be- 
tween neutron levels. Belyaev, F.N.; Borovlev, S.P. (Institute of 
Theoretical and Experimental Physics, State Commission on Use of 
Atomic Energy). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 2, 157- 
159(Feb 1978). 

The grouping recently observed in the distribution of dis- 
tances between neutron levels is discussed. A statistical analysis is 
made of the random occurrence of such features. It is shown that the 
probability of random appearance of the groupings is at the level 
10-?—10°* for an individual nucleus. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17465, 17466 


17468 (BNL—50879(Vol.2), pp 1-30) Solar neutrino spectros- 
copy by inverse beta-decay in indium. Raghavan, R.S. (Bell Labs., 
Murray Hill, NJ). 1978. 

From Solar neutrino conference; Upton, 
1978). 


NY, USA (5 Jan 


A previously proposed experiment capable of measuring the 
solar neutrino spectrum at low energies together with the *’Cl 
reaction that would provide complete information on all the three 
parts of the proton—proton chain is described as regards the nuclear 
grees and analysis of the background effects and their implications 

or experimental design, and present work on suitable detector 
design and development. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


17469 (ORO—4043-38) Experiments on the nuclear interactions 
of pions. Progress report, December 1, 1977—November 30, 1978. 
Minehart, R.C.; Ziock, K.O.H. (Virginia Univ., Charlottesville 
(USA). Dept. of Physics). 1978. Contract EY-76-S-05-4043. 42p. 
Dep. NTIS, PC A03/MF AO1. 

Experimental research in pion reactions is summarized. A list 
of publications is included. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 17483 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17463 


pe a (COO—2696-005) Determination of neutron cross sections 

and resonance parameters for the stable tellurium isotopes, for thal- 
lium 205 and for the osmium isotopes. Progress report, November 1, 
1977—October 1, 1978. Winters, R.R. (Denison Univ., Granville, 
OH (USA)). Oct 1978. Contract EY-76-S-02-2696. 13p. Dep. NTIS, 
PC A02/MF AOl. 


ERA VOL. 4, NO. 7 


A number of relatively crude attempts at measuring the 
187Qs(n,n’) 25 keV cross section were made in order to test the 
feasibility of various ideas about experimental approaches and instru- 
mentation. As a test of the feasibility of measuring the inelastic — 
section near threshold, a 7**U sample was used and the inelastical — 
scattered neutrons were detected with adequate efficiency and s 
ciently low background to encourage the measurement of that cross 
section. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


17471 Low-lying levels in ‘**Os and the prolate-oblate phase 
transition. Casten, R.F. (Brookhaven National Lab., Upton, N.Y. 
(USA)); Namenson, A.I. (Naval Research Lab., Washington, D.C. 
(USA)); Davidson, W.F.; Warner, D.D.; Borner, H.G. (Institut Max 
von Laue - Paul Langevin, 38 - Grenoble (France)). Phys. Lett., B; 
16: No. 3, 280-284(5 Jun 1978). 

Gamma-rays have been observed deexciting the 2:* and 22* 
levels in **Os following two-fold neutron capture on 'Os using 
the high-resolution bent crystal spectrometers and high neutron flux 
available at the ILL. The results indicate that rather different 
structural changes take place in the osmium and the platinum nuclei, 
and that the prolate-oblate transition occurring near ‘°*Os leads to a 
substantially developed oblate character in '**Os. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


17472 Tests of the methods of analysis of picosecond lifetimes 
and measurement of the half-life of the 569.6 keV level in 7°’ Pb. Lima, 
E. de; Kawakami, H.; Lima, A. de; Hichwa, R.; Ramayya, A.V.; 
Hamilton, J.H.; Dunn, W. (Vanderbilt Univ., Nashville, Tenn. 
(USA)); Kim, H.J. (Oak Ridge National Lab., Tenn. (USA)). Nucl. 
Instrum. Methods; 151: No. 1, 221-225(1 May 1978). 

Customarily one extracts the half-life of the nuclear state from 
a delayed time spectrum by an analysis of the centroid shift, the 
slope and lately by the convolution method. Recently there have 
been two formulas relating the centroid shift to the half-life of the 
nuclear state. These two procedures can give different results for the 
half-life when Tsub(1/2) the same order or less than the time width 
of one channel. An extensive investigation of these two formulas and 
precedures has been made by measuring the half-life of the first 
excited state in 7°’Pb at 569.6 keV. This analysis confirms Bay’s 
formula relating the centroid shift to the half-life of the state. The 
half-life of the 569.6 keV level in *°’Pb is measured to be (129+-3) 
ps in excellent agreement with Weisskopf's single particle estimate of 
128 ps for an E2 transition. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17471 


17473 (BNL—50879(Vol.1), pp 313-360) ?°°Ti as a low energy 
neutrino detector. Freedman, M.S. (Argonne National Lab., IL). 
1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


The requirements, problems, and efforts to find their solutions 
for an experiment using thallium 205 as a low energy neutrino 
detector are considered. In particular the problems of determining 
the mixing coefficient, log ft values, the obtaining of a sufficiently 
large sample of thallium, and the background. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
17474 Observation of pion interferometry in relativistic nuclear 


collisions. Fung, S.Y.; Gorn, W.; Kiernan, G.P.; Lu, J.J.; Oh, Y.T.; 
Poe, R.T. (Department of Physics, University of California, River- 
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side, California 92521). Phys. Rev. Lett.; 41: No. 23, 1592-1594(4 Dec 
1978). 

We present evidence of an intensity interferometric effect of 
identical pions in relativistic nuclear collisions. From the observed 
correlation, we determine the space-time structure of the pion- 
emitting source. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


17475 Momentum transfer to target-fragmentation products in 
the reactions of 25-GeV '*C with Au. Kaufman, S.B.; Steinberg, E.P.; 
Wilkins, B.D. (Chemistry Division, Argonne National Laboratory, 
Argonne, Illinois 60439). Phys. Rev. Lett; 41: No. 20, 1359-1361(13 
Nov 1978). 

The thick-target-thick-catcher technique has been used to 
determine average kinetic properties of a number of target-fragmen- 
tation products form i in the reactions of 25-GeV (2.1-GeV/nucleon) 
12C ions with Au. The forward momentum transferred to the target 
as a function of product mass is essentially identical to that for 28- 
GeV protons, but quite different than that for 1.0- and 3.0-GeV 
protons, suggesting that the total projectile kinetic energy is the 
significant parameter governing limiting fragmentation rather than 
the energy per nucleon. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 17493 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17479 


17476 (LA-UR—78-2527) Measurements of (n,3n) cross sections 
for **U and *°*U. Veeser, L.R.; Arthur, E.D. (Los Alamos Scientif- 
ic Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 6p. (CONF- 
780921—11). Dep. NTIS, PC A02/MF AO1. 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

Portions of document are illegible. 

Cross sections were measured for the ***U(n,3n) reaction 
from 14.8 to 21 MeV, for 7°*U(n,2n) from 14.7 to 19 MeV, and for 
238U(n,3n) from 14.7 to 22 MeV with *H(d,n) neutrons and a large 
liquid scintillator tank, and (n,xn) and fission cross sections from 4 to 
22 MeV were calculated for both nuclei using a statistical, preequili- 
brium model. Also calculated were the individual spectra of the two 
(n,2n) and three (n,3n) neutrons. 15 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


17477 Heavy-ion transfer reactions to the continuum: Surprisal 
analysis and the condition of maximal entropy. Levine, R.D.; Stead- 
man, S.G.; Karp, J.S.; Alhassid, Y. (Chemistry Department, Massa- 
chusetts Institute of Technology, Cambridge, Massachusetts 02139). 
Phys. Rev. Lett.; 41: No. 22, 1537-1541(27 Nov 1978). 

The Q-value dependence of the cross section for free-nucleon 
transfer in the reaction *°*Th(?*O,X), X being '*N, '°N, '*C, #8C, 
**C, or "B, at an **O bombarding energy near the Coulomb barrier, 
is obtained from a simple model in which the population of states in 
the residual nucleus is determined to be of maximum entropy, 
subject to the one constraint that the mean vlaue of the Q-value 
spectrum is the observed mean value. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 17476, 17479 


17478 (UCRL—80999) Fission cross section for /sup 242m/Am., 
Browne, J.C.; Howe, R.E.; Dougan, R.J.; Dupsyk, R.J.; Landrum, 


PHYSICS RESEARCH (CONT.) 1843 


J.H. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 20 Sep 1978. Contract W-7405-ENG-48. 8p. (CONF-780821— 
9). Dep. NTIS, PC A02/MF AOI. 

From 4. conference in clinical laboratory medicine; Aspen, 
CO, USA (23 Aug 1978). 

The neutron-induced fission cross section for /sup 242m/ 
Am(152y) was measured at the Livermore 100-MeV electron linac in 
the neutron energy + « e of 0.01 eV to 20 MeV. Fission fragments 
were detected using a hemispherical fission chamber. The neutron 
flux was measured below 10 keV using lithium glass scintillators. 
Above 10 keV, the /sup 242m/Am fission cross section was meas- 
ured relative to the 7°5U fission cross section. Below 20 eV, the data 
were fit with a sum of single-level Breit-Wigner resonances. Results 
for the distribution of fission widths, the average fission width, and 
the average level spacing are presented. The fission cross section in 
the 100 MeV range is compared with previous measurements. 11 
references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17470 


17479 (LA—7533-MS) Evaluation of n + *?Pu reactions from 
10 keV to 20 MeV. Madland, D.G.; Young, P.G. (Los Alamos 
Scientific Lab., NM (USA)). Oct 1978. oe W-7405-ENG-36. 
37p. Dep. NTIS, PC A04/MF AOI. 

An evaluation of the n + *?Pu cross sections is presented for 
the neutron energy range of 10 keV to 20 MeV. The total fission and 
radiative capture cross sections are based upon experimental mea- 
surements on ***Pu. The remaining cross sections, together with the 
elastic and inelastic angular distributions to low-lying states, were 
calculated using various reaction models. An expression is presented 
for the energy dependence of the average number of neutrons 
produced per fission. The results were placed in ENDF/B-V format 
and combined with a recent evaluation of data below 10 keV by the 
Hanford Engineering Development Laboratory, so that a com x 
data set covering the energy range of 10™° eV to 20 Me 
available. 41 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 17479 


17480 P-odd asymmetry of neutron emission in the fission of 
2409Py, Andreev, V.N.; Danilov, M.M.; Ermakov, O.N.; Nedopekin, 
V.G.; Rogov, V.I. JETP Lett. (USSR) (Engl. Transl.); 28: No. 1, 50- 
52(5 Jul 1978). 

It was observed in the fission of **°Pu by thermal polarized 
neutrons that the fission neutrons are emitted predominantly counter 
the direction of the spin of the fissioning nucleus, with an asymmetry 
a/sub n/= (-6.7 +- 0.7) x 1075 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


17481 Fission cross section of ***U and ***Th on bombardment 
by protons. Kononov, V.N.; Poletaev, E.D.; D’yachenko, P.P. 
(Physics and Power Engineering Institute, Obninsk). Sov. J. Nucl. 
Phys. (Engl. Transl.); 27: No. 2, 162-163(Feb 1978). 

We have attempted to observe isomeric fission in Coulomb 
excitation of **U and **Th by protons. The cross sections have 
been measured for fission of these nuclei by protons of energy 4 —7 
MeV and the ratios of the cross sections for isomeric and prompt 
fission have been estimated. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 
SPONTANEOUS AND INDUCED FISSION 


17482 Photofission of **7Ac. Zhuchko, V.E.; Selitskii, Y.A.; 
Funshtein, V.B.; Khlebnikov, S.V.; Tsipenyuk, Y.M. (Institute of 
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Physics Problems, USSR Academy of Sciences). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 2, 163-166(Feb 1978). 

The cross section for photofission of ?*7Ac by bremsstrahlung 
is obtained in the energy range 7—16 MeV from measurements of 
the integrated yields of fragments. The giant resonance has two 
peaks characteristic of a deformed nucleus with deformation param- 
eter 8=0.14. The dependence of the deformation of the ground state 
of nuclei in the actinide region on the number of nucleons is 
discussed. The fissility of the **7Ac nucleus is analyzed. The ??? Ac 
fission barrier is 7.6 +- 0.2 MeV. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 17334 


17483 (BNL—25283) Experimental tests of recent nuclear 
models with the (n,y) reaction. Casten, R.F. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 2Ip. 
(CONF-780926—22). Dep. NTIS, PC A02/MF AOl1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

The nonselectivity of the (n,y) reaction provides a powerful 
tool for the study of those nuclear models of broad applicability 
whose characteristic excitations span a wide range of degrees of 
freedom. Several recent examples of this are discussed with particu- 
lar emphasis on the recent discovery of the 0(6) limit of the interact- 
ing boson model and of a new interpretation of the Pt—0Os transition 
region which consequently emerges. Other topics considered include 
recent extensions of the Nilsson model to new regions of nucleus, 
excitation energy and complexity of states. 43 references. 


17484 Relation of a-decay rotational signatures to a nuclear 
deformation changes. Radi, H.M.A.; Shihab-Eldin, A.A.; Rasmussen, 
J.O.; Oliveira, L.F. (Physics Department, Kuwait University , 
Kuwait, and Nuclear Science Division, Lawrence Berkeley Labora- 
tory, University of California, Berkeley, California 94720). Phys. Rev. 
Lett.; 41: No. 21, 1444-1446(20 Nov 1978). 

It is shown that the rotational signatures for ground-band a 
decay can be calculated from nuclear 82 and 8, deformation values. 
The a-decay probability function over the nuclear surface is equated 
with the differences of the parent and daughter surfaces, hence with 
the changes in deformation parameters. It is suggested that deforma- 
tion values can be used to infer a wave functions at the nuclear 
surface for a-transfer reaction theory on rotational signatures. 


17485 Adiabatic time-dependent Hartree-Fock theory of collec- 
tive motion in finite systems. Baranger, M.; Veneroni, M. (Labora- 
tory for Nuclear Science and Department of Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139). Ann. 
Phys. (N.Y.); 114: No. 1, 123-200(1 Sep 1978). 

We show how to derive the parameters of a phenomenologi- 
cal collective model from a microscopic theory. The microscopic 
theory is Hartree-Fock, and we start from the time-dependent Har- 
tree-Fock equation. To this we add the adiabatic approximation, 
which results in a collective kinetic energy quadratic in the veloci- 
ties, with coefficients depending on the coordinates, as in the pheno- 
menological models. The crucial step is the decomposition of the 
single-particle density matrix p in the form exp(i/sub chi/) rho/sub 
omicron/exp(-i/sub chi/), where rho/sub omicron/ represents a 
time-even Slater determinant and plays the role of coordinate. Then 
chi plays the role of momentum, and the adiabatic assumption is that 
chi is small. The energy is expanded in powers of chi, the zeroth- 
order being the collective potential energy. The analogy with classi- 
cal mechanics is stressed and studied. The same adiabatic equations 
of motion are derived in three different ways (directly, from the 
Lagrangian, from the Hamiltonian), thus proving the consistency of 
the theory. The dynamical equation is not necessary for writing the 
energy or for the subsequent quantization which leads to a Schroe- 
dinger equation, but it must be used to check the validity of various 
approximation schemes, particularly to reduce the problem to a few 
degrees of freedom. The role of the adiabatic hypothesis, its defini- 
tion, and range of validity, are analyzed in great detail. It assumes 
slow motion, but not small amplitude, and is therefore suitable for 
large-amplitude collective motion. The RPA is obtained as the 
limiting case where the amplitude is also small. The translational 
mass is correctly given, and the moment of inertia under rotation is 
that of Thouless and Valatin. For a quadrupole two-body force, the 
Baranger-Kumar formalism is recovered. The self-consistency brings 
additional terms to the Inglis cranking formula. Comparison is also 
made with generator coordinate methods. 


17486 Matrix elements of NN forces in a hyperspherical basis. 
Efros, V.D. (I. V. Kurchatov Atomic Energy Institute). Sov. J. Nucl. 
Phys. (Engl. Transl.); 27: No. 2, 302-307(Feb 1978). 


ERA VOL. 4, NO. 7 


Matrix elements of the forces U /sub 1/1'/sup J/ST(r) and of 
the velocity-dependent forces are calculated in the hyperspherical 
basis (1) — (4). A rapid method of calculation of the hyperspherical 
radial matrix elements of the NN forces is presented. 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 17493 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 17334, 17483 


17487 (BNL—50879(Vol.2), pp 145-174) Alternatives to the pp 
chains: a survey of exotic light-element reactions. Newman, M.J. 
(Max-Planck-Institut fuer Physik and Astrophysik, Munich, Ger.). 
1978. 

From Solar neutrino conference; Upton, NY, USA (5 Jan 
1978). 


The temperature range one to twenty million degrees reac- 
tions rates are calculated for all of the reactions for which reaction 
rate expressions could be obtained. Those giving zero rate below 
2(10)7K were eliminated. These rates are listed and also those of the 
reverse reactions that are not completely negligible. (JFP) 


17488 (COO—3463-51) Theory of heavy ion collisions. Annual 
progress report. Sperber, D. (Rensselaer Polytechnic Inst., Troy, NY 
(USA)). Aug 1978. Contract EY-76-S-02-3463. 14p. Dep. NTIS, PC 
A02/MF AOl1. 

Theoretical studies of heavy-ion collisions for the period 1977 
to 1978 are described. Complete damping, dynamical and random 
aspects, the role of deformation and transfer and nonequilibrium 
aspects in strong damping, the thermodynamic model of strongly 
damped collisions with one body dissipation, fusion excitation func- 
tions, and a hydrodynamical model for the disintegration of a hot 
zone in heavy ion collisions are considered. A list of publications is 
included. (JFP) 


17489 (LBL—7757) Deep-inelastic processes: a workbench for 
large scale motion in nuclear matter. Moretto, L.G.; Schmitt, R.P. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 
1978. Contract W-7405-ENG-48. 19p. (CONF-780854—4). Dep. 
NTIS, PC A02/MF AOl1. 

From Conference on nuclear interactions; Canberra, Australia 
(28 Aug 1978). 

The most prominent collective modes excited in deep-inelas- 
tic reactions are reviewed, and the natural hierarchy provided by 
their characteristic relaxation times is described. A model is present- 
ed which treats the relaxation of the mass asymmetry mode in terms 
of a diffusion process. Charge distributions and angular distributions 
as a function of Z calculated with this model are in good agreement 
with experimental data. An extension of this diffusion model which 
treats the transfer of energy and angular momentum in terms of 
particle transfer is described, and is successfully compared with 
experimental y-ray multiplicities as a function of both Q-value and 
mass asymmetry. The problem of angular momentum transfer is 
again considered in connection with the sequential fission of heavy, 
deep-inelastic fragments and the excitation of collective modes in the 
exit channel is suggested. Lastly, the role of the giant El mode in the 
equilibration of the neutron-to-proton ratio is discussed. 14 figures, 
39 references. 


17490 Validity of neglecting continuum contribution in two-body 
rearrangement collisions. Levin, F.S.; Greben, J.M. (Physics Depart- 
ment, Brown University, Providence, Rhode Island 02912). Phys. 
Rey. Lett.; 41: No. 21, 1447-1450(20 Nov 1978). 

The neglect of n-body breakup contributions, n > or = 3, isa 
widely used but previously untested approximation occurring in the 
analyses of almost all atomic, molecular, and nuclear collisions. A 
simple three-body model of deuteron stripping is used to study this 
approximation. Below the breakup threshold, use of this approxima- 
tion accounts for the overall shape of the angular distributions and 
fits the exact transfer cross section at forward angles. With increas- 
ing energies, continuum effects render this approximation much less 
accurate. 


17491 Relevance of the proximity potential to light-ion scatter- 


ing. Tabor, S.L.; Goldberg, D.A.; Hurizenga, J.R. (University of 
Maryland, College Park, Maryland 20742). Phys. Rev. Lett.; 41: No. 
19, 1285-1288(6 Nov 1978). 

Because optical-model potentials are relatively well deter- 
mined by light-ion elastic scattering, we have compared such poten- 
tials with the proximity potential, which was developed for heavy- 
ion reactions. After the real, nuclear potentials determined by p, d, 
%He, and a scattering at 30—35 MeV/amu are transformed into the 
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universal proximity form they are rather similar to each other and 
are in rough agreement with a theoretical proximity potential. 


17492 Unitary sum rules and collision times in strong overlap of 
resonance levels. Lyuboshitz, V.L. (Joint Institute for Nuclear Re- 
search). JETP Lett. (USSR) (Engl. Transl.); 28: No. 1, 30-34(5 Jul 


1978). 

The unitary sum rules obtained previously by the author 

Sov. J. Nucl. Phys. 27, No. 4 (1978); JINR preprint R4-10618, 

ibna, 1977; Phys. Lett. 72B, 41 (1977)] are used to investigate the 

time dependence of resonance processes at very high level density of 
the compound nucleus. 


NUCLEAR MOMENTS AND SPIN 
REFER ALSO TO CITATION(S) 17240 


RADIOACTIVE DECAY 


17493 (LBL—7194) Coupled channel alpha decay theory for 
even- and odd-mass light and heavy nuclei. Rauscher, E.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 1978. Con- 
tract W-7405-ENG-48. 215p. Dep. NTIS, PC A10/MF AO1. 

Thesis. 

Four major approaches to the theoretical calculation of alpha 
decay widths were examined for light and heavy, even- and odd- 
mass nuclei. Application of the microscopic shell model rate theory 
as well as macroscopic models utilizing the coupled-channel formal- 
ism were studied. Use of the R-matrix and S-matrix theories have 
been applied in order to overcome problems involving dependency 
on the connection radius and nuclear potential parameters of the 
relative and absolute alpha decay widths. 105 references. (JFP) 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 16369 


SHIELDING CALCULATIONS AND EXPERIMENTS 


17494 (N—78-17859) Digital procedure for computing and opti- 
mizing the protection of vehicles against nuclear radiation . Birkhahn, 
R.W.; Brehm, E.H. (Brown, Boveri und Cie A.G., Mannheim (Ger- 
many, F.R.)). 1977. 61p. (BMVG-FBWT—77-8). NTIS PC A04/MF 
AOl. 


A speedy and economic technique was developed employing 
a computational procedure based on the beta-phi method, using 
results of transport calculations. Optimization is done by means of a 
gradient method, in which the vector of maximum dose diminution 
is to be calculated in every iteration step. The procedure for calcu- 
lating and optimizing the nuclear shielding is fully automatic. The 
input values needed may be read directly from design drawings 
without manipulation. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 16982, 17333, 17457 


17495 (COO—2509-5) Monte Carlo study in the mechanisms of 
transport of fast neutrons in various media. Ku, L. (Columbia Univ., 
New York (USA). Div. of Nuclear Science and Engineering). 1976. 
Contract EY-76-S-02-2509. 203p. Dep. NTIS, PC A10/MF AOI. 
The life histories of fast neutrons created by the straight 
Monte Carlo method in various attenuation media were examined. 
The media studied range from the one with simple, featureless 
properties (Na) to iron with very complicated cross section struc- 
ture. The life histories of exceptional neutrons, i.e. those staying very 
close to the source, or those going very far from the source, were 
compared with those of the general population. When the exception- 
al neutrons exploited a particular collision property in a narrow 
energy band in order to reach a given detector, the method of 
analyzing Monte Carlo histories was able to provide a clear physical 
picture and single out the influence of that property on the macro- 
scopic behavior of the neutrons. Two such phenomena were demon- 
strated by using this technique. In one, transport in a cross section 
minimum dominates the deep penetration of the neutrons. In such a 
circumstance most of the spatial transport is accomplished by the 
traveling at energies in and near the minimum, while little transport 
occurs at any other energies. The second example involves the effect 
of inelastic scattering on the low-energy leakage spectra for small 
bare assemblies. It is shown that, for a small bare iron sphere and for 
a fission source, the exit current spectrum below 100 keV is extreme- 
ly sensitive to the details of the inelastic scattering near threshold. It 
often happened that in some exceptional situations the number of 
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histories available for the analysis was too few to give statistically 
significant results. The most important conclusion to be drawn here 
is that the analysis of Monte Carlo histories can provide information 
on the details of transport mechanisms that is not available through 
forward or even adjoint deterministic transport calculations. 47 
figures, 21 tables. (RWR) 


17496 (COO—2509-6) Neutron slowing down and transport in 
monoisotopic media with constant cross sections or with a square-well 
minimum. Peng, W.H. (Columbia Univ., New York (USA). School 
of Engineering and Applied Science). 1977. Contract EY-76-S-02- 
2509. 207p. Dep. NTIS, PC A10/MF AO1. 

A specialized moments-method computer code was construct- 
ed for the calculation of the even spatial moments of the scalar flux, 
phi/sub 2n/, through 2n = 80. Neutron slowing-down and transport 
in a medium with constant cross sections was examined and the 
effect of a superimposed square-well cross section minimum on the 
penetrating flux was studied. In the constant cross section case, for 
nuclei that are not too light, the scalar flux is essentially independent 
of the nuclide mass. The numerical results obtained were used to test 
the validity of existing analytic approximations to the flux at both 
small and large lethargies relative to the source energy. As a result it 
was possible to define the regions in the lethargy—distance plane 
where these analytic solutions apply with reasonable accuracy. A 
parametric study was made of the effect of a square-well cross 
section minimum on neutron fluxes at energies below the minimum. 
It was shown that the flux at energies well below the minimum is 
essentially independent of the position of the minimum in lethargy. 
The results can be described by a convolution-of-sources model 
involving only the lethargy separation between detector and source, 
the width and the relative depth of the minimum. On the basis of the 
computations and the corresponding model, it is possible to predict, 
e.g., the conditions under which transport in the region of minimum 
completely determines the penetrating flux. At the other extreme, 
the model describes when the transport in the minimum can be 
treated in the same manner as in any comparable lethargy interval. 
With the aid of these criteria it is possible to understand the apparent 
paradoxical effects of certain minima in neutron penetration through 
such media as iron and sodium. 


17497 (ORNL/TM—6656) WINDOWS: a program for the anal- 
ysis of spectral data foil activation measurements, Stallmann, F.W.; 
Eastham, J.F.; Kam, F.B.K. (Oak Ridge National Lab., TN (USA)). 
Dec 1978. Contract W-7405-ENG-26. 110p. Dep. NTIS, PC A06/ 
MF AOl. 

The computer program WINDOWS together with its subrou- 
tines is described for the analysis of neutron spectral data foil 
activation measurements. In particular, the unfolding of the neutron 
differential spectrum, estimated windows and detector contributions, 
upper and lower bounds for an integral response, and group fluxes 
obtained from neutron transport calculations. 116 references. (JFP) 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 17208 


DOSIMETRY 
REFER ALSO TO CITATION(S) 17497 


17498 Relative biological effectiveness of 160 MeV protons, I. 
Microdosimetry. Kliauga, P.J.; Colvett, R.D.; Lam, Y.M.P.; Rossi, 
H.H. (Columbia Univ., New York). Int. J. Radiat. Oncol., Biol. Phys.; 
4: No. 11/12, 1001-1008(1978). 

Measurements of the distribution of lineal energy density, the 
microdosimetric parameter analogous to linear energy transfer 
(LET), were performed on the 160 MeV proton beam at the Har- 
vard Cyclotron. Measurements at various positions on the extended 
Bragg peak produced by a beam modulator are compared with each 
other and with measurements on an unmodulated beam. The results 
are compared with computer-generated spectra produced by using a 
simple model to simulate the action of the beam modulator. The 
spectra are found to be highly sensitive to position at the extreme 
distal portion of the extended Bragg peak. The effective dose mean 
lineal energy density (corrected for saturation) increases by approxi- 
mately 20% from the front to center of the extended peak 
and increases by a factor of two from center to rear. Thus, relative 
biological effectiveness (RBE) may be a function of position, and 
biological effects in an extended specimen may be enhanced in a slab 
a few millimeters thick located at the distal portion of the extended 
Bragg peak. 
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SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 15601, 15611, 17321 


17499 Multipole wavefunctions for photoelectrons in crystals. IV. 
The irregular functions and the matching to an impurity. Strinati, G. 

ment of Physics, University of Chicago, Chicago, Illinois 
60637). J. Math. Phys. (N.Y.); 20: No. 1, 188-194(Jan 1979). 

Extension of the method of partial waves to scattering by an 
impurity center in a crystal requires the construction of energy 
eigenfunctions of the unperturbed crystal that are irregular at the 
center. These irregular solutions of a nonseparable problem are 
constructed by utilizing the expansion of the Green's function into 
the regular solutions symmetry-adapted about the impurity center, 
which have been obtained earlier. The wavefunction within an 
impurity can thus be continued throughout the surrounding crystal 
by matching it at the impurity boundary to a superposition of regular 
and irregular solutions. This procedure is compared to the current 
EXAFS treatment of photoabsorption. 


17500 Interaction of the conduction electrons with tunneling 
states in metallic glasses. Black, J.L.; Gyorffy, B.L. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev. Lett.; 41: 
No. 23, 1595-1598(4 Dec 1978). 

We consider a model designed to describe the interaction 
between the conduction electrons and the localized configurational 
excitations (tunneling states) in metallic glasses. We show that this 
interaction is dominated by an infinite sequence of Anderson overlap 
catastrophies. Using perturbation theory and scaling arguments we 
analyze the low-temperature behavior of the model. 


17501 Electrical conduction in metals, Allen, P.B.; Butler, W.H. 
(State University of New York, Stony Brook). Phys. Today; 31: No. 
12, 44-49(Dec 1978). 

The modern theory was created fifty years ago by Felix 
Bloch; it still provides the basis for understanding conduction, but 
many challenges remain. 


17502 Undamped lattice vibrations in systems with two incom- 
mensurate periodicities. Sokoloff, J.B.; Sacco, J.E.; Weisz, J.F. (De- 
partment of Physics, Northeastern University, Boston, Massachusetts 
02115). Phys. Rev. Lett.; 41: No. 22, 1561-1564(27 Nov 1978). 

Despite the fact that the Frenekl-Kontorova model, with 
chain of atoms and sinusoidal potential incommensurate, lacks trans- 
lational symmetry, the structure factor S (q,w) for this model is 
shown to exhibit always phonon peaks of negligible width. 


17503 Gauge symmetries in random magnetic systems. Fradkin, 
E.: Huberman, B.A.; Shenker, S.H. (Stanford Linear Accelerator 
Center, Stanford, California 94305). Phys. Rev., B; 18: No. 9, 4789- 
4814(1 Nov 1978). 

We study random magnetic systems emphasizing the concept 
of gauge invariance and gauge-invariant disorder (frustration) intro- 
duced by Toulouse and Anderson. We formulate our models in a 
Sa Semper o manner and introduce gauge-invariant correlation 
unctions to isolate the effects of gauge-invariant disorder. Specifi- 
cally, we study the Ising and X-Y models in two and three dimen- 
sions in a frozen distribution of frustrations. Using duality transfor- 
mations, we obtain expressions for the energetics of frustrations and 
their effect on correiations. We study simple configurations of frus- 
trations quantitatively. In addition we reformulate the quenching 
procedure in terms of frustrations. 


17504 Self-consistent cluster theories for alloys with diagonal and 
off-diagonal disorder. Gonis, A.; Garland, J.W. (University of Illi- 
nois, Chicago, Illinois 60680). Phys. Rev., B; 18: No. 8, 3999-4009(15 
Oct 1978). 

The molecular coherent-potential approximation (MCPA) 
and other, simpler cluster approximations for disordered alloys are 
studied both analytically and numerically for alloys with diagonal 
and off-diagonal disorder (ODD). First, the MCPA for alloys with 
only diagonal disorder is rederived within the interactor formalism 
of Blackman, Esterling, and Berk. This formalism, which simplifies 
the numerical implementation of the MCPA, is then used to general- 
ize the MCPA so as to take account of ODD. It is shown that the 
analytic properties of the MCPA are preserved under this general- 
ization. Also, two computationally simple cluster approximations, 
the self-consistent central-site approximation (SCCSA) and the self- 
consistent boundary-site approximation (SCBSA), are generalized to 
include the effects of ODD. It is shown that for one-dimensional 
systems with only nearest-neighbor hopping the SCBSA yields 
Green's functions which are identical to those given by the MCPA 
and thus are analytic, even in the presence of ODD: Finally, the 
results of numerical calculations are reported for one-dimensional 
systems with only nearest-neighbor hopping but with both diagonal 
and off-diagonal disorder. These calculations were performed using 
the single-site approximation of Blackman, Esterling, and Berk and 
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three different cluster approximations: the multishell method previ- 
ously proposed by the authors, the SCCSA, and the SCBSA. The 
results of these calculations are compared with exact results and 
with previous results obtained using the truncated t-matix approxi- 
mation and the recent method of Kaplan and Gray. These compari- 
sons suggest that the multishell method and the generalization of the 
SCBSA given in this paper are more efficient and accurate for the 
calculation of densities pe prt for systems with ODD. On the other 
hand, as expected, the SCCSA was found to yield severely nonana- 
lytic results for the values of band parameters used. 


17505 Formalism of some paramagnets at very low temperatures. 
Goldstein, L. (University of California, Los Alamos Scientific Labo- 
ratory, Los Alamos, New Mexico). J. Low Temp. Phys.; 33: No. 1, 
105-116(1 Oct 1978). 

The present work is an extension and generalization of recent 
work on the very-low-temperature properties of antiferromagnetic, 
Ising-like, spin-1/2systems in their parallel magnetic field-configura- 
tion paramagnetic phase. Here, their perpendicular-field configura- 
tion will be explored together with the corresponding phase of 
partially isotropic exchange-coupled antiferromagnets which exhibit 
spin flopping in their ordered phase. Cooling to very low tempera- 
tures on adiabatic demagnetization of these perpendicular-field-con- 
figuration paramagnets will be shown to be less advantageous than 
that of parallel-field paramagnets. The formalism elaborated here 
might be submitted to experimental control through the investigation 
of hydrated cerium magnesium nitrate single crystals. Their Ce* 
magnetic-ion system was shown by us earlier to simulate and effec- 
tive spin-1/2 Ising antiferromagnet in its ordered phase. 


SOLID STATE PLASMA 


17506 Alfven-wave oscillations in a sphere, with applications to 
electron-hole drops in Ge. Markiewicz, R.S. (Physics Department, 
University of California, Berkeley, California 94720). Phys. Rev., B; 
18: No. 8, 4260-4287(15 Oct 1978). 

The problem of Alfven-wave oscillations in an anisotropic 
sphere is studied, and two solutions are presented. Our solution is 
exact, involving an expansion of the current inside the sphere in a 
series of orthonormal modes. The second is approximate, based on a 
perturbation expansion of the induced fields and currents in powers 
of the radius. The approximate solution can be applied to a material 
having a completely general conductivity tensor, while the exact 
solution is restricted to situations of high symmetry. As an illustra- 
tion of these solutions, the resonant power absorption by electron- 
hole droplets in Ge is calculated explicitly. Size-dependent reson- 
ances, for which the resonant field increases with the drop radius, 
have been observed experimentally. The present calculation shows 
that such resonances occur both in the magnetic- and electric-dipole 
absorption, with the magnetic-dipole absorption being most intense 
for the drop sizes and frequencies under consideration, particularly 
for small drops. From the approximate solution, it is found that 
certain of the resonances can have a very strong dependence on the 
orientation of the magnetic field with respect to the crystal axes, 
similar to cyclotron resonance of an electron in Ge. As a second 
application of these results, the transition from Alfven waves (in a 
material having equal numbers of electrons and holes) to helicon 
waves (only one carrier type) is studied, using the approximate 
solution only. The “elimination” of one carrier type can be accom- 
plished by increasing its mass, decreasing its concentration, or in- 
creasing its collision rate. The Alfven-to-helicon transitions are quite 
different in each of these three cases, and examples of intermediate 
States are presented. 


SUPERCONDUCTIVITY 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 16654, 16656, 16664, 16679 


17507 Oscillations in electric charge density in superconductors 
with paramagnetic impurities. Galaiko, V.P.; Glushchik, N.I.; Shu- 
meiko, V.S. (Physicotechnical Institute of Low Temperatures, Acad- 
emy of Sciences of the Ukrainian SSR). Sov. J. Low Temp. Phys. 
(Engl. Transl.); 4: No. 3, 139-141(Mar 1978). 

A study is made of the conditions for existence of weakly 
damped longitudinal oscillations of the electron system in “pure” 
superconductors with paramagnetic impurities. Inclusion of para- 
magnetic impurities in superconductors leads to suppression of elec- 
tron “sound” at a relatively low impurity concentration: wtau/sub s/ 
~ 1. The physical nature of this phenomenon is connected with the 
damping action of branch mixing caused by the paramagnetic impu- 
rities on electron “sound” in the range of frequencies comparable to 
the characteristic mixing frequency. 
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THEORETICAL PHYSICS 


GENERAL AND MISCELLANEOUS 


17508 Significance of nonlinearity in the natural sciences. Perl- 
mutter, A.; Scott, L.F. (eds.). New York, NY; Plenum Press (1977). 
431p. (CONF-770124—-P2). The Publisher, 227 West 17th Street, 
New York, NY 10011 $42.50. 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

Separate abstracts were prepared for seven of the papers in 
this volume. An eighth paper has already been cited in ERA; it may 
be found by referring to the entry COO—2220-100 in the Report 
Number Index. The remaining eight papers had to do primarily with 
fluid dynamics and biological processes, and were not in scope for 
ERA. (RWR) 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 17501 


17509 Application of Jastrow wave functions to quantum lattice 
spin theories. Pearson, R.B. (The Institute for Advanced Study, 
Princeton, New Jersey 08540). Phys. Rev., A; 18: No. 6, 2655- 
2658(Dec 1978). 

The use of variational wave functions that are products of 
waters locally correlated functions for studying the ground 
state of lattice spin theories is described. It is found that very 
accurate results can be obtained for very simple trial functions. For 
~~ aga the energy, the method is superior to methods based on 
blocks. 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 17240, 17247 


17510 (SLAC-PUB—2167) General relativistic gravitation as the 
theory of broken symmetry of intransitive groups of transformations. 
Halpern, L. (Florida State Univ., Tallahassee (USA). Dept. of Phys- 
ics; Stanford Linear Accelerator Center, CA (USA)). Jul 1978. 
Contract EY-76-C-03-0515. 9p. (CONF-780970—4). Dep. NTIS, PC 
A02/MF AO1. 

From Colloquium on group theoretical methods in physics; 
Austin, TX, USA (11 Sep 1978). 

General relativistic gravitational theories are constructed 
from suitable intransitive continuous groups of transformations. A 
minimal invariant variety forms the unperturbed universe. The for- 
malism of the group is generalized to have the symmetry of its action 
on this manifold broken by gauge potentials. The theory is expressed 
in these potentials, and it is shown how the present symmetry 
breaking is related to a general metric. The physical interpretation of 
the formalism is outlined. 14 references. 


OPTICS 
REFER ALSO TO CITATION(S) 17423 


STATISTICAL PHYSICS AND THERMODYNAMICS 


17511 Semiclassical statistical mechanics of hard wall potentials 
via the transformed potential approach. Stratt, R.M. (Department of 
Chemistry and Materials and Molecular Research Division of Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). J. Chem. Phys.; 70: No. 1, 187-191(1 Jan 1979). 
A ae. galas technique for treating the semiclassical 
statistical mechanics of hard wall systems based on the WKB quanti- 
zation condition modified for a noninfinite interval is proposed. 
Application to some simple cases shows that the method is an 
improvement over a previous nonperturbative approach. 


17512 Predictions of the solid-parahydrogen phase diagram. 
Holian, B.L. (Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). Phys. Rev., B; 18: No. 9, 4780-4783(1 Nov 1978). 

The hcp-fcc phase transition of parahydrogen is predicted on 
the basis of a quantum cell model, which was successful in matching 
experimental data on helium. The hcp-fcc-fluid triple point is esti- 
mated to occur near 23 K and 0.35 kbar. The phase line is then 
predicted to curve over and intercept the pressure axis at 0 K, at a 
pressure of about 11 kbar (1.1 GPa). 


MATHEMATICAL PHYSICS 


REFER ALSO TO CITATION(S) 17436, 17439 
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17513 (LA-UR—78-2951) Representations of the symmetric 
group as special cases of the boson polynomials in U(n). Biedenharn, 
L.C.; Louck, J.D. (Duke Univ., Durham, NC (USA). Dept. of 
Physics; Los Alamos Scientific Lab., NM (USA)). 1978. Contract 
W-7405-ENG-36. 24p. (CONF-780768—2). Dep. NTIS, PC A02/ 
MF AOl. 

From Conference on permutation group and its applications 
in physics and chemistry; Bielefeld, F.R. Germany (3 Jul 1978). 

Portions of document are illegible. 

The set of all real, orthogonal irreps of S/sub n/ are realized 
explicitly and nonrecursively by specializing the boson polynomials 
carrying irreps of the unitary group. This realization makes use of a 
‘calculus of patterns’, which is discussed. 


17514 Wigner coefficients for SU(6) CSU(3) xSU(2). So, S.1; 
Strottman, D. (Department of Physics, State University of New 
York, Stony Brook, New York 11794). J. Math. Phys. (N.Y.); 20: No. 
1, 153-176(Jan 1979). 

A technique for evaluating the Wigner coeficients for SU(6) 
with the physically interesting subgroups SU(3) xSU(2) is outlined. 
Coefficients appropriate for coupling a single quark to a many quark 
wavefunction are tabulated for functions of nine or fewer quarks. 


17515 Stability analysis of WONDY (a hydrocode based on the 
artifical viscosity method of von Neumann and Richtmyer) for a 
special case of Maxwell's Law. Hicks, D.L. (Department of Energy). 
Math. Comput.; 32: No. 1144, 1123-1130(Oct 1978). 

The artification viscosity method of von Neumann and Richt- 
myer was originally designed and analyzed for stability in the case 
when the material was an ideal gas. Recently a hydrocode 
(WONDY) based on the von Neumann-Richymyer scheme was used 
in calculating wave progagation problems in materials obeying a 
form of Maxwell's material law; signs of an unstable difference 
scheme appeared. A stability analysis shows that the timestep restric- 
tions required for stability in certain cases can be more stringent for 
material laws of the Maxwell type than they are for material laws of 
the ideal gas type. 


COMMUNICATION, EDUCATION, HISTORY, 
AND PHILOSOPHY 


17516 (PB—278860) Reminiscences of 30 years of space re- 
search. Friedman, H. (Naval Research Lab., Washington, DC 
(USA)). Aug 1977. 29p. (NRL—8113). 

The report contains the text of a speech presented at a 
symposium ‘Space Science - Past and Prologue.’ The symposium 
honored Dr. Herbert Friedman for his achievements - as a pioneer- 
ing experimenter and articulate advocate of space science research 
for three decades. Dr. Friedman reminiscences about his work from 
the birth of the space age, when he experimented with German V-2 
rockets, to his present involvement with the first pe 
Astronomical Observatory. (Color illustrations reproduced in blac 
and white) 


FUSION ENERGY 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


17517 (CONF-771241—) Proceedings of the plasma heating re- 
quirements workshop. Staten, H.S. (ed.). (Department of Energy, 
Washington, DC (USA). Office of Fusion Energy). 1977. 470p. Dep. 
NTIS, PC A20/MF AO. 

From Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 

Separate abstracts were prepared for 11 of the included 
papers. Abstracts for the remaining papers appeared previously in 
ERA. (MOW) 


17518 (CONF-771241—, pp 37-58) Auxiliary heating require- 
ments for a D-T burning tokamak: the GA/ANL TNS design. Rawls, 
J.M. 1977. 

From Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 


The following topics are discussed: (1) general considerations 
for long burn time devices, (2) determination of the ignition point; 
bulk heating requirements, (3) neutral beam system requirements 
and, (4) heating to ignition via Landau damping of lower hybrid 
waves. (MOW) 
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17519 (CONF-771241—, aig Magnetic fusion alternate 
heating requirements. Miller, R.L.; Krakowski, R.A. (Los 
Alamos Scientific Lab., NM). 1977. 
From Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 


A review is made of the plasma heating options and needs for 
several representative magnetic fusion energy (MFE) alternate reac- 
tor concepts. While these alternate concepts often share heating 
technology with the mainline approaches (i.e. tokamaks and mir- 
rors), significant differences can arise which can lead to either 
relaxed or more difficult technology development requirements. 


17520 (CONF-771241—, pp 413-419) Ion cyclotron heating tech- 
nology. Hosea, J.C. (Princeton Univ., NJ). 1977. 

From Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 


A brief survey of ion cyclotron heating technology is present- 
ed. Emphasis is placed on the minor developments needed on the 
short term and possible major improvements which could be benefi- 
cial on the long term. Much of the existing technology and possible 
extrapolations required for large tokamak systems has been reviewed 
in considerably more detail in “Preliminary Report on the Develop- 
ment of RF Auxilliary Heating Systems for TEPR-1” by B.W. Reed 
et al. (PPPL-1410, 1977) to which the reader is referred for a general 
classification of the important technological considerations. 


17521 (CONF-771241—, pp 429-435) Promises and problems of 
lower hybrid heating. Motley, R.W. 1977. 

From Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 


The choice of RF frequency is discussed. Since the lower 

hybrid resonance depends on the plasma density, the magnetic field, 
and the temperature, which are still vaguely defined, one can specify 
only a range of frequencies extending from 1 to 4 GHz. The lower 
part of this range would be appropriate for low density tokamaks, 
such as TFTR, while the higher frequencies would be appropriate 
for high field, dense Alcator-type reactors. The choice of frequency 
is also influenced by the absorption process within the plasma, 
whether ion heating at the LH resonance or electron Landau damp- 
ing is desired. 
17522 (CONF-7806116—2) Lower hybrid heating experiments in 
USA . Bernabei, S. (Princeton Univ., NJ (USA). Plasma Physics 
>. 1978. Contract EY-76-C-02-3073. 13p. Dep. NTIS, PC A02/ 
MF AOI. 

From Workshop on high-frequency heating; Sukhumi, USSR 
(19 Jun 1978). 

The past, present, and future experiments on hf heating in 
toroidal machines in the USA are reviewed. (MOW) 


17523 Consecutive microsecond pulsed ion beams from a reflex 
tetrode ion source. Wessel, F.; Robertson, S. (Physics ‘ment, 
University of California, Irvine, California 92717). Appl. Phys. Lett.; 
34: No. 1, 7-8(1 Jan 1979). 

We have obtained two consecutive ion pulses separated in 
time by 2.6 msec from a long-pulse (1—2 ) reflex tetrode ion 
source. The source voltage is 100 kV and the ion current density is 
0.7 A/cm?. Calorimetry indicates that the energy in two pulses is 
equal to 180% of that in the first pulse for p> le of > or =2.6 
msec. For shorter delays the energy in the second pulse is reduced 
due to premature shorting of the diode. 


17524 Potential-confined cold plasma stabilization of loss-cone 
modes in mirror machines. Baldwin, D.E.; Jong, R.A. (Lawrence 
Livermore Laboratory, University of California, Livermore, Califor- 
nia 94550). Phys. Fluids; 22: No. 1, 119-121(Jan 1979). 

The analysis of cold plasma stabilization of the drift-cyclo- 
tron-loss-cone mode in mirror machines is extended to conditions in 
which the cold plasma is confined by a weak local minimum in the 
ambipolar potential. These conditions allow stabilization with less 
electron energy drain than simple axial flow of cold plasma. Scaling 
laws are derived for the required cold plasma flux, the resulting 
fluctuation induced ion diffusion, the steady state electron tempera- 
ture, and the trapped-ion lifetime. 


17525 Electrostatic self-plugging of a picket fence cusped magnet- 
ic field. Hershkowitz, N.; Smith, J.R.; Kozima, H. (Department of 
Physics and Astronomy, The University of Iowa, Iowa City, Iowa 
52242). Phys. Fluids; 22: No. 1, 122-125(Jan 1979). 

Emissive Langmuir probes are used to map the plasma poten- 
tial in the neighborhood of a picket fence cusped magnetic field. 
Positive potential “islands” are found in front of the picket fence 
conductors showing ion confinement by electrostatic self-plugging 
of the cusp leaks. This mechanism results in channels whose widths 
are the order of the hybrid cusp leak widths recently reported. 
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17526 Magnetic field distribution and image field index for short 
axial length E layers. Woodall, D.M.; Lovelace, R.V.; Meger, R.A.; 
Fleischmann, H.H.; Berk, H. (Department of Mechanical and Aero- 
space Sciences, University of Rochester, Rochester, New York 
14627). Phys. Fluids; 22: No. 1, 155-162(Jan 1979). 

A study is made of the influence of different current density 
distributions on the magnetic field distributions and effective image 
field indices for axially short astron E layers or rings. Significant 
differences are found between the newly calculated values of the 
image index and those derived from long-layer models. For short 
axial lengths, which correspond to most observed electron rings, 
both the magnetic field distributions and the effective image indices 
do not depend strongly on the current distribution within the ring. 
Good agreement is found between the theoretical stability limits 
implied by the presented field indices and the “dump” levels ob- 
served in the RECE-Berta experiment. 


17527 Dynamical grid method for time-dependent simulations of 
axisymmetric instabilities in tokamaks. Jardin, S.C.; Johnson, J.L.; 
Greene, J.M.; Grimm, R.C. (Plasma Physics Laboratory, Princeton 
University, Princeton, New Jersey 08540). J. Comput. Phys.; 29: No. 
1, 101-126(Oct 1978). 

A natural nonorthogonal time-dependent coordinate transfor- 
mation based on the magnetic field lines is utilized for the numerical 
integration of the two-dimensional axisymmetric time-dependent 
ideal MHD equations in tokamak geometry. The finite-difference 
grid is treated as a dynamical variable, and its equations of motion 
are integrated simultaneously with those for the fluid and magnetic 
field. The method is applicalbe to tokamak systems of arbitrary 
pressure and cross section. It is particularly useful for the nearly 
incompressible ideal MHD modes which are of interest in tokamak 
stability studies. 


17528 Initial numerical studies of the behaviour of z-pinch 
plasma under liner implosion conditions. Lindemuth, L.R.; Jarboe, 
T.R. (Univ of Calif, Lawrence Livermore Lab). Nucl. Fusion; 18: 
No. 7, 929-938(Jul 1978). 

The principle of achieving thermonuclear temperatures by 
compression of a z-pinch plasma with a solid linear is demonstrated 
by one- and two-dimensional numerical calculations of the behavior 
of the plasma under liner implosion § conditions. The 
magnetohydrodynamic plasma model used includes radiation, ther- 
mal conduction, and resistive diffusion. The magnetohydrodynamic 

ial differential equations are solved by a computer code employ- 
ing implicit finite-difference methods. The liner is represented by a 
moving, rigid wall, and the entire Eulerian finite-difference mesh 
linearly contracts as the liner moves inward. The effects of end 
losses and unstable boundary layer formation are demonstrated. The 
plasma is shown to behave significantly non-adiabatically, although 
some plasma is nearly adiabatically compressed. 21 refs. 


17529 Short-circuit effect in a bounded plasma. Zhilinskii, A.P.; 
Kuteev, B.V.; Smirnov, A.S. (M. I. Kalinin Leningrad Polytechnical 
Institute). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 4, 416- 
418(Apr 1978). 

The short-circuit effect is studied in experiments with a 
weakly ionized plasma which decays in a homogeneous magnetic 
field. Various electrode configurations are used and different meth- 
ods are used to fill the chamber with plasma. The reason that the 
decay is not accelerated under short-circuit conditions may be a 
deviation of the charged-particle distribution from the diffusion 
distribution. On this basis it is possible to resolve the contradictory 
results observed in experiments on plasma decay in conducting 
chambers by different workers. The influence of the electron heating 
(caused by the short-circuit currents) on the plasma diffusion rate is 
discussed. 


17530 Properties of the plasma ions and the particle lifetime in 
ohmic heating in the L-2 stellarator. Berezhetskii, M.S.; Voronov, 
G.S.; Grebenshchikov, S.E.; Izvozchikov, A.B.; Nechaev, Y.I.; Sbit- 
nikova, I.S.; Fedyanin, O.I.; Khol’nov, Y.V.; Khudoleev, A.V.; 
Shpigel’, I.S. (P. N. Lebedev Physics Institute, Academy of Sciences 
of the USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 2, 
138-143(Mar 1978). 

Ion temperature is studied as a function of the discharge 
a atc The energy removed from the ions through charge 
exchange and the ion energy lifetime are estimated. This lifetime is 
several times shorter than the neoclassical value. The density of 
neutral hydrogen in the plasma is determined. The lifetimes of the 
charged particles are estimated. 


17531 Effect of the magnetic configuration of the poloidal di- 
verter on the plasma in the T-12 finger-ring tokamak. Bortnikov, 
A.V.; Brevnov, N.N.; Guss, W.C.; Gerasimov, S.N.; Zhukovskii, 
V.G.; Kuznetsov, N.V.; Pergament, V.I.; Hutchinson, D.P.; Khim- 
chenko, L.N. (I. V. Kurchatov Institute of Atomic Energy, 
mm Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 2, 144-148(Mar 
1978). 
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Experiments carried out in the T-12 finger-ring tokamak with 
two poloidal diverters are reported. The purpose of the experiments 
was to determine how the magnetic configuration of the poloidal 
diverter affects the physical properties of the plasma, the MHD 
stability, and the vertical stability. The results show that the configu- 
ration has a positive effect on the plasma properties and essentially 
no effect on MHD processes in the plasma (no effect on the 
evolution of m=2 perturbations or on the current disruption). 


17532 Laser measurements of the radial profiles of the electron 
temperature and density in the FT-1 tokamak. Gusev, V.K.; II’in, 
V.S.; Larionov, M.M.; Lebedev, A.D.; Levin, L.S.; Mikhailovskii, 
Y.K.; Razdobarin, G.T. (A. F. Ioffe Physicotechnical Institute, 
Academy of Sciences of the USSR, Leningrad). Sov. J. Plasma Phys. 
(Engl. Transl.); 4: No. 2, 148-151(Mar 1978). 

The radial profiles and time evolution of the electron density 
and temperature in the FT-1 tokamak have been measured under 
conditions such that the average electron density in the discharge 
was 5 x 10!2cm~*. A ruby laser with a pulse energy of 5 J was used. 
The observation solid angle was 1.5 x 10~*sr. A pulsed multichannel 
spectrometer was used to detect the scattered-light spectrum. The 
radial profiles of the properties were recorded during ohmic heating 
of the plasma. A change in the profile of the electron temperature 
was detected when the rf pulse was applied to the plasma. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 17563 


17533 (CONF-7705159—, pp 53p, ge S Plasma diagnostics. 
Wharton, C.B. (Cornell Univ., Ithaca, NY). 1 

From 2. IEEE minicourse on ioe ‘Tk NY, USA (25 
May 1977). 


A listing is given of the primary diagnostic methods that are 
commonly employed. They are grouped under the categories of 
plasma parameters. Several of the methods are discussed in detail, to 
show how plasma properties can be inferred, and also what require- 
ments are placed on the machine design in order to permit the 
measurement to be made. (MOW) 


17534 (IPF—78-2(preprint)) Plasma scattering experiments with 
a periodic Nd: YAG laser at 1,06 um and a Si-avalanche detector. 
Doebele, H.F.; Hirsch, K.; Holzhauer, E.; Reischl, R. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Plasmaforschung). Jan 1978. 
6p. Avail: ZAED. 

First spectra obtained by scattering from a hydrogen arc 
plasma using a periodically pulsed cw-pumped Nd: YAG laser are 
presented. Because of its high efficiency at 1,06 ym a large-area Si- 
avalanche diode followed by a capacitance-compensating amplifier is 
used as detector. 


17535 Inflection-point method of interpreting emissive probe 
characteristics. Smith, J.R.; Hershkowitz, N.; Coakley, P. (Depart- 
ment of Physics and Astronomy, The University of Iowa, Iowa City, 
Iowa 52242). Rev. Sci. Instrum.; 50: No. 2, 210-218(Feb 1979). 

The use of emissive Langmuir probes in unmagnetized and 
weakly magnetized multidipole plasmas is investigated. It is shown 
that plasma potential, plasma electron temperature, and probe tem- 
perature can be determined from one probe characteristic curve. 
Data indicate that the inflection point of the current-voltage curve 
gives the plasma potential to an accuracy the order of the probe 
temperature T/sub w//e for weak probe emission. Effects of space- 
charge limiting and contamination of the probe are presented. 


17536 Photographs of laser plume in line radiation of multiply 
charged ions in the far vacuum ultraviolet. Pergudov, G.V.; Ragozin, 
E.N. (P. N. Lebedev Physics Institute, USSR Academy of Sciences). 
JETP Lett. (USSR) (Engl. Transl.); 28: No. 1, 26-30(5 Jul 1978). 

Plasma photographs are obtained in the radiation of individu- 
al spectral lines of multiply charged carbon, calcium iron, and nickel 
ions in the region a~ 100 A. A joint analysis of the photographs of 
the plasma and of the spectra with spatial resolution has made it 
possible to trace the acceleration of the ions, to determine the 
electron temperature, the ion kinetic energies, the density variation, 
and the position of the critical point. 


17537 Method for measuring the temperature of a laser-produced 
plasma. Motylev, S.L.; Pashinin, P.P. (P. N. Lebedev Physics Insti- 
tute, Academy of Sciences of the USSR, Moscow). Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 23: No. 4, 436-438(Apr 1978). 

The method is based on the appearance of a double space- 
charge sheath near the plasma boundary. The emf of this double 
sheath is governed by the temperature T near the plasma boundary: 
€=kT/e. If a residual-gas plasma surrounds the laser-produced 
plasma, this emf can be measured as a function of the time. The 
temperature can be measured in this way. 
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17538 Optimum properties of a noncylindrical pinch. Gureev, 
K.G. (1. V. Kurchatov Institute of Atomic energy, Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 4: No. 2, 169-174(Mar 1978). 

The optimum properties of a noncylindrical pinch, for which 
the useful neutron energy exceeds the energy input, are determined. 
Two approaches are used to optimize the properties. The first 
approach is based on a simplified description of the configuration. In 
this approach, the basic physical properties in the pinch can be 
related to the parameters of the experimental apparatus analytically, 
without resorting to numerical calculations. In the second approach, 
numerical calculations model in detail the physical processes which 
occur in this system. The optimum properties found and confirmed 
in this manner differ markedly from those predicted earlier on the 
basis of empirical relations. 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 17586, 17637 


17539 (IPF—77-2(preprint)) Current and neutron yield scaling of 
fast high voltage plasma focus. Decker, G.; Flemming, L.; Kaeppeler, 
H.J.; Oppenlaender, T.; Pross, G.; Schilling, P.; Schmidt, H.; Shak- 
hatre, M.; Trunk, M. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. 
fuer Plasmaforschung). 1977. 22p. Avail: ZAED. 

Numerical and experimental studies have been made concern- 
ing an increase of the effective discharge current for the plasma 
focus from a bank of constant energy. From the higher discharge 
current an increased neutron yield is expected. Experimentally an 85 
kV/12 kJ device with a current rise time of 600 ns was investigated. 
The obtained neutron yield was larger by a factor of 3 compared to 
devices of equal energy but low voltage. The geometrical and 
pressure variations, necessary for optimization, are discussed. Using 
MHD.-calculations and impedance considerations, various banks, in- 
cluding those with high voltage and low inductance, are compared 
with respect to plasma data and discharge current. 


17540 (JAERI-M—7228) OLYMPUS system and development 
of its pre-processor. Okamoto, M.; Takeda, T.; Tanaka, M.; Asai, K.; 
Nakano, K. (Japan Atomic Energy Research Inst., Tokyo). Aug 
1977. 88p. (In Japanese). Dep. NTIS (US Sales Only), PC A0S/MF 
AOl. 


The OLYMPUS SYSTEM developed by K. V. Roverts et al. 
was converted and introduced in computer system FACOM 230/75 
of the JAERI Computing Center. A pre-processor was also devel- 
oped for the OLYMPUS SYSTEM. The OLYMPUS SYSTEM is 
very useful for development, standardization and exchange of pro- 
grams in thermonuclear fusion research and plasma physics. The pre- 
processor developed by the present authors is not only essential for 
the JAERI OLYMPUS SYSTEM, but also useful in manipulation, 
creation and correction of program files. 


17541 Structure of the current shell in a Z pinch. Ananin, S.1.; 
Vikhrev, V.V.; Filippov, N.V. (I. V. Kurchatov Institute of Atomic 
Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 2, 175- 
179(Mar 1978). 

The current structure of the plasma shell is studied with 
magnetic probes and through a numerical simulation of the motion 
of the shell on the basis of three-fluid hydrodynamics. The good 
agreement between theory and experiment is evidence that this 
model correctly describes the processes occurring in the plasma shell 
of a Z pinch. 


PLASMA KINETICS - EXPERIMENTAL 


17542 (PPGM—L 134-77) Plasma diffusion in weak magnetic 
field. Santoso, B. (Gama Research Centre, Jogyakarta (Indonesia)). 
1977. 17p. (In Indonesian). Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 

It is planned to measure the diffusion constant of weakly 
ionized plasma in weak magnetic field. An introduction to elemen- 
tary theory of particle motion in electromagnetic field is presented. 


17543 Laser-driven component of self-generated magnetic fields. 
Edwards, D.F.; Korobkin, V.V.; Motilyov, S.L.; Serov, R.V. (Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
Phys. Rev., A; 18: No. 6, 2741-2742(Dec 1978). 

Our experimental data indicate that for metallic targets the 
self-generated magnetic field consists of two parts, one part originat- 
ing from a laser-driven electron current, and the second due to the 
plasma-surrounding gas interaction. These conclusions differ from 
those suggested recently by Drouet et al. We believe ov. model for 
the origin of these fields to be an accurate description of the 
processes taking place. 


17544 Experimental observation of the impurity-flow-reversal 
effect in a tokama plasma, Burrell, K.H.; DeBoo, J.C.; Ensberg, E.S.; 
Prater, R.; Wong, S.K.; Bush, C.E.; Colchin, R.J.; Edmonds, P.H.,; 
Hill, K.W.; Isler, R.C.; Jernigan, T.C.; Murakami, M.; Neilson, G.H. 
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(General Atomic Company, San Diego, California 92138). Phys. Rev. 
Lett.; 41: No. 20, 1382-1385(13 Nov 1978). 

The inward trasport of a neon test impurity injected into the 
plasma in the Impurity Study Experiment (ISX) tokamak has been 
significantly reduced by poloidally asymmetric injection of hydro- 

en gas into the discharge. The result is consistent with the impurity- 
flo w-reversal effect as predicted by neoclassical transport theory. 


17545 Charge transfer excitation of impurity ions in tokamaks. 
Isler, R.C.; Crume, E.C. (Fusion Energy Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev. Lae: 41: 
No. 19, 1296-1300(6 Nov 1978). 

Detailed studies of spectra from the ISX-A (Impurity Study 
Experiment) tokamak at the Oak Ridge National Laboratory have 
shown that certain oxygen-ion lines appear too anomalously intense 
to have been excited solely by electron collisions. These results are 
interpreted as being due to charge transfer and suggest the necessity 
of incorporating this mechanism into analyses of tokamak plasmas. 


PLASMA KINETICS - THEORETICAL 


17546 (CONF-7705159—, pp 98p, Paper 2) Plasma fundamen- 
tals and energy balance. Mills, R.G. (Princeton Univ., NJ). 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


This lecture on thermonuclear plasmas points out some of the 
mathematical basics for understanding the behavior of plasmas. 


(MOW) 


17547 (CONF-7705159—, pp 220, Paper 4) Ion slowing/applica- 
tions to fusion plasmas. Choi, C.K. 1 

From 2. IEEE minicourse on yom Troy, NY, USA (25 
May 1977). 


The application of high energy ion slowings to fusion plasmas 
is described by computing slowing-down rates and times based on 
the framework of a unified theory which is then compared with 
other collisional and wave theories. A numerical method is devel- 
oped to implement a unified theory. (MOW) 


17548 (JAERI-M—7179) Application of REDUCE-2 to the com- 
putation in CTR. Tsunematsu, T.; Kurita, G.; Ninomiya, H.; Takeda, 
T. (Iapan Atomic Energy Research Inst., Tokyo). Jul 1977. 52p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A04/MF AO1. 
Complicated analytical calculations in CTR were made with 
— manipulation language REDUCE-2. Described as such are 
culation of the coefficient matrix in mhd stability analysis by a 
variational method, calculation of metrics and equilibrium quantities 
in stability analysis by an initial-value problem, and calculation of the 
equilibrium magnetic field for positional control of the toroidal 
plasma. Algebraic manipulations proved to be highly useful in CTR. 


17549 (ORNL/TM—6500) NCMART: nc neg and ones 
codes for a modified algebraic spatial ane of 

emissivities for ELMO Bumpy Torus. Carpenter, K.H.; Lazar, N. i. 
(Oak Ridge National Lab., TN (USA)). Nov 1978. Contract W-7405- 
ENG-26. 68p. Dep. NTIS, PC A04/MF AO1. 

NCMART (normalized continuous multiplicative algebraic 
reconstruction technique) is a modification of the algebraic recon- 
struction technique first used in tomography. It is applied to two- 
dimensional spatial resolution of spectroscopic data from the ELMO 
Bumpy Torus (EBT) taken in two fan views from ports at the top 
and side of the midplane of a mirror section. The reconstruction 
algorithms are derived and a description is given of the code 
implementing them for the EBT data on a PDP-10 computer. Test 
problem results show that reliable information on impurity distribu- 
tions in the cross section viewed may be obtained by this method. 
Instructions for use of the computer codes are included, along with 
source program listings and sample output from a run using experi- 
mental data. 


17550 Statistical thermodynamics of dissociating gases and plas- 
mas, Pitzer, K.S. (Department of Chemistry and Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720). J. 
Chem. Phys.; 10: No. 1, 393-399(1 Jan 1979). 

When a dissociation equilibrium is present, the complete 
phase space should be allocated consistently to either the associated 
or dissociated species without duplication or omission of any impor- 
tant region. While this problem is trivial in many systems at low 

ressure, it becomes important and complex for an ionizing system at 
igh pressure. A feasible division is proposed and equations are 
presented for both the dissociated (ionized) and associated species. It 
is suggested that any extensive tabulation of properties of ionizable 
species be made in a manner consistent with the principles outlined. 


17551 Kinetic theory for fluctuations and noise in computer 
simulation of plasma. Langdon, A.B. (Lawrence Livermore Labora- 
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tory, University of California, Livermore, California 94550). Phys. 
Fluids; 22: No. 1, 163-171(Jan 1979). 

An accurate theory of fluctuations and noise in computer 
simulation of plasma is developed. The analytic method describes the 
space and time discretization exactly and the results reduce simply 
and correctly to the standard results of plasma kinetic theory in the 
limit of small space and time step. If the particles are imagined to be 
a Monte-Carlo sampling of the phase space, then the fluctuations in 
this sampling, as modified by collective effects, are a concern of this 
paper. This theory is of interest in theoretical and empirical studies 
to understand the character of representation by simulation methods 
of plasma processes such as transport. 


17552 Mechanism for major disruptions in tokamaks. Waddell, 
B.V.; Carreras, B.; Hicks, H.R.; Holmes, J.A.; Lee, D.K. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev. Lett.; 
41: No. 20, 1386-1389(13 Nov 1978). 

We propose a mechanism for the major disruption in toka- 
maks that involves the nonlinear destabilization of tearing modes by 
the (m = 2)/(n = 1) tearing mode, where m and n denote the 
poloidal and toroidal mode numbers, respectively. The magnetic 
islands generated can extend across the plasma cross section. For 
resistivities of the order of magnitude of these in TOSCA and LT-3, 
the time scale for their appearance is consistent with the time for the 
major disruption. 


17553 Convective transport in a turbulent plasma. Bakai, A.S. 
(Physicotechnical Institute of the Ukrainian Academy of Sciences). 
JETP Lett. (USSR) (Engl. Transl.); 28: No. 1, 7-10(5 Jul 1978). 

It is shown that the interaction of convective cells during the 
nonlinear stage of development of instability in a plasma situated in a 
magnetic field with shear leads to the formation of ordered turbulent 
convective streams. Kinetic equations describing the turbulent-con- 
vective transport are obtained. 


17554 Effective boundary conditions for a plasma in contact with 
a nonemitting electrode in a magnetic field. Rozhanskii, V.A.; Tsen- 
din, L.D. (M. I. Kalinin Leningrad Polytechnical Institute). Sov. J. 
Plasma Phys. (Engl. Transl.); 4: No. 2, 218-221(Mar 1978). 

The potential drop in a planar space-charge layer at the 
boundary between a plasma and a nonemitting electrode in a mag- 
netic field is derived. The relationship between the potential drop 
and the particle fluxes can be used to formulate effective boundary 
conditions for the plasma equations. 


17555 Spectral density of the spatial charge correlation in a two- 
temperature electron—ion plasma slab. Popov, V.S.; Yakimenko, I.P. 
(Institute of Theoretical Physics, Academy of Sciences of the Ukrai- 
nian SSR, Kiev). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 2, 225- 
230(Mar 1978). 

Electromagnetic fluctuations are studied in an electron—ion 
plasma bounded by two parallel planes. At these planes, the charged 
particles are reflected specularly. The boundary-value problem is 
solved for the fluctuating field in the system. Correlation functions 
are then constructed for the fluctuations of the electron and ion 
charge densities about the statistical averages. The particular cases of 
an electron plasma and a nonisothermal electron—ion plasma are 
studied. Attention is focused on the regions of plasma transparency, 
in which the fluctuations become wavelike, and the boundaries have 
an important effect throughout the plasma volume. 


17556 Emission of radiation from a nonequilibrium plasma slab. 
Zagorodnii, A.G.; Yakimenko, I.P. (Institute of Theoretical Physics, 
Academy of Sciences of the Ukrainian SSR, Kiev). Sov. J. Plasma 
Phys. (Engl. Transl.); 4: No. 2, 236-242(Mar 1978). 

Energy equations are derived for the spontaneous emission of 
a plasma slab in steady state but not at thermodynamic equilibrium. 
A possible instability of quasistatic surface excitations is studied. The 
associated anomalous increase in the effective temperatures of the 
quasisteady spontaneous-emission field is also studied. A numerical 
analysis is carried out for the frequency and angular distributions of 
the spontaneous emission of a slab of a nonisothermal electron—ion 
plasma. Interference resonances are present due to collective excita- 
tions in the plasma volume. 


17557 Dynamics of the fields induced by the injection of a 
relativistic electron beam into a plasma. Rukhadze, A.A.; Rukhlin, 
V.G.; Sever'yanov, V.V. (P. N. Lebedev Physics Institute, Academy 
of Sciences of the USSR, Moscow). Sov. J. Plasma Phys. (Engl. 
Transl.); 4: No. 2, 260-263(Mar 1978). 

The injection of a solid cylindrical electron beam into a 
semiinfinite metal waveguide completely filled with plasma is exam- 
ined. The conditions such that the induced fields are much larger 
than those of the thermal fluctuations are determined.(AIP) 
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PLASMA PRODUCTION 


17558 Magnetic multipole line-cusp plasma generator for neutral 
beam injectors. Stirling, W.L.; Ryan, P.M.; Tsai, C.C.; Leung, K.N. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). Rev. 
Sci. Instrum.; 50: No. 1, 102-108(Jan 1979). 

The magnetic multipole line-cusp device developed by Mac- 
Kenzie and associates has been adapted for use as a neutral beam ion 
source. It has produced high-density, large volume, quiescent, uni- 
form hydrogen plasmas, which makes it a potential candidate for use 
as a plasma generator for neutral beam injectors. The device is a 
water-cooled cylindrical copper discharge chamber (25 cm in diame- 
ter by 36 cm long) with one end enclosed by a set of extraction grids 
with a 15-cm-diam multi-aperture pattern. The chamber wall serves 
as an anode and is surrounded by an external system of rare-earth 
cobalt magnets arranged in a line-cusp geometry of 12 cusps; plasma 
is produced by electron emission from a hot cathode assembly. This 
source has achieved extracted beam currents of 12 A at 18.5 kV, 
radial plasma density uniformities of +- 5% over a 15-cm diameter, 
noise levels of less than +- 0.5%, and arc efficiencies (beam current/ 
arc power) of 0.6 A/kW. 


17559 Experimental investigations of spontaneous magnetic fields 
in a laser-induced plasma. Motylev, S.L.; Pashinin, P.P. (P. N. 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 6, 700- 
704(Jun 1978). 

The spatial and temporal characteristics of spontaneous mag- 
netic fields were investigated over a wide range of the residual-gas 
pressure for dielectric targets. The results obtained are qualitatively 
explained on the emf of a double layer (e=kT/e) localized near the 
boundary of the laser-induced plasma and a system of closed cur- 
rents, associated with this emf, which flow in the laser-induced 
plasma and in the residual-gas plasma. 


17560 Yield of various ions from a laser-produced plasma. By- 
kovskii, Y.A.; Zhuravlev, G.I.; Belousov, V.I.; Gladskoi, V.M.; 
Degtyarev, V.G.; Kolosov, Y.N.; Nevolin, V.N. Sov. J. Plasma Phys. 
(Engl. Transl.); 4: No. 2, 180-184(Mar 1978). 

A mass-spectrometer method has been used to study the ion 
composition of the plasmas formed in the laser irradiation of a 
variety of materials. The characteristics of the singly charged, multi- 

ly charged, polyatomic, and negative ions emitted by the plasma 
ive been determined. There are several interesting effects in the 
yields of the ions of various species. The results are of practical 
importance, for developing various types of laser ion sources for 
mass spectrometry, accelerators, ion implantation, etc. 


17561 Laser-beam absorption in a plasma formed near a solid 
surface at a high gas pressure. Rykalin, N.N.; Uglov, A.A.; Galiev, 
A.L. (A. A. Baikov Institute of Metallurgy, Academy of Sciences of 
the USSR). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 2, 185- 
188(Mar 1978). 

The kinetic characteristics of the laser-produced plasma 
formed at stainless steel surfaces by pulses at A= 1.06 p have been 
studied. The steel targets were in nitrogen, helium, and argon 
atmospheres at pressures in the range 10—80 atm. The transmission 
of the laser beam by the plasma was found as a function of the 
pressure, the time, and the beam power density. The average plasma 
temperature and the velocity of the evaporation products under 
counterpressure conditions are estimated. 


PLASMA INSTABILITIES 


17562 (CONF-7705159—, pp 29p, Paper 5) Stability consider- 
ations: magnetic confined systems. Gerdin, G. 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


Instabilities of force equilibria or macroinstabilities are de- 
scribed using a fluid picture especially to handle the plasma currents 
set up by interaction of the plasma with external magnetic fields. 
Collective oscillations or microinstabilities are next described. 
(MOW) 


17563 (JEN—408) Experimental methods to study tokamak 
plasma stability. Perez-Navarro, A. (Junta de Energia Nuclear, 
Madrid (Spain)). 1978. 37p. (In Spanish). Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

Experimental devices to measure external instability modes 
with small pick-up coils to detect poloidal magnetic field fluctu- 
ations, and internal modes with soft-X-ray detectors are discussed. 
The characteristics of these devices are calculated for a small toka- 
mak (Ro = 30cm, a = 10cm, Ip 50 KA). 


17564 (KFTI—76-34) Drift oscillation stabilization and their 
effect on plasma losses. Parts I and II. Voitsenya, V.S.; Volkov, 
E.D.; Voloshko, A.Yu.; Rudakov, B.A. (AN Ukrainskoj SSR, Khar- 
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kov. Fiziko-Tekhnicheskij Inst.). 1976. 65p. (In Russian). Dep. NTIS 
(US Sales Only), PC A04/MF AO1. 
Abstracts for each section were entered into the data base. 


17565 (PPPL—1467) Theory of drift and insta- 
bilities. Chen, L.; Cheng, C.Z.; Frieman, E.A. i Univ., NJ 
(USA). Plasma Physics Lab.). Aug 1978. Contract EY-76-C-02-3073. 
17p. (IAEA-CN—35-W-2; CONF-780811—17). Dep. NTIS, PC 
A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

This paper deals with the theoretical investigation of low- 
frequency drift and trapped-particle instabilities in systems with 
magnetic shear, by analytic and numerical procedures and by com- 
puter simulations. In particular, results are presented for calculations 
which demonstrate: (1) the stability of both collisionless and dissipa- 
tive drift eigenmodes at long radial wavelengths (k/sub r/rho/sub i/ 
less than 1) in a sheared slab (one-dimensional) geometry; (2) the 
presence and structure of drift and trapped-electron eigenmodes in 
an axisymmetric toroidal (two-dimensional) geometry; and (3) the 
nonlinear evolution and resultant anomalous transport from trapped- 
electron instabilities. 


17566 Shear stabilization of the Rayleigh—Taylor modes. Ha- 
meiri, E. (Courant Institute of Mathematical Sciences, New York, 
New York 10012). Phys. Fluids; 22: No. 1, 89-98(Jan 1979). 

The effect of flow shear on the stability of rotating ideal 
magnetohydrodynamic equilibria is investigated. It is found that a 
large enough shear can sometimes completely stabilize the 
flute(k=0) modes. The most notable result is a theorem which 
provides for an analytical determination of the exact number of 
unstable modes. A weaker sufficient condition for stability is also 
derived. 


17567 Comments on "Simulation of large magnetic islands: A 
possible mechanism for a major tokamak disruption”. Carreras, B.; 
Waddell, B.V.; Hicks, H.R.; Lynch, S.J. (Oak “ap 3 National Labo- 
ratory, Oak Ridge, Tennessee 37830). Phys. Rev., A; 18: No. 6, 2732- 
2734(Dec 1978). 

In this Comment it is established that the numerical results for 
the nonlinear evolution of the m = 2 tearing mode are affected by 
the density of the poloidal grid. A coarse grid gives results that are 
quantitatively and qualitatively incorrect. The important qualitative 
error is that with a coarse grid the growth of the width of the 
associated magnetic island is exponential rather than algebraic. 


17568 Collisionless ‘current-channel” tearing modes. Mahajan, 
S.M.; Hazeltine, R.D.; Strauss, H.R.; Ross, D.W. (Fusion Research 
Center, The Univesity of Texas at Austin, Austin, Texas 78712). 
Phys. Rev. Lett.; 41: No. 20, 1375-1378(13 Nov 1978). 

Analytical and numerical studies of collisionless tearing 
modes that are wider than the "current channel” are presented. The 
m = 1 type of inertial mode is shown to be strongly unstable for 
typical tokamak shear and B/sub e/. Large spatial extension and 
large growth rate make it a possible candidate for explaining plasma 
disruption. 


17569 Effect of magnetic shaping on the helical instability. Sa- 
kurai, K.; Kuzushima, T.; Tanaka, Y.; Okuda, T. (Nagoya Univ, 
Jpn). J. Phys. Soc. Jpn.; 44: No. 3, 1051-1052(Mar 1978). 

Authors observed mode changes of the helical perturbations 
in a tokamak as a function of the shaping degree. Magnetic shaping is 
performed using an octopole field windings and the plasma cross- 
section is shaped into square. When the shaping current is increased, 
the onset of the helical perturbations is suppressed. This phenom- 
enon is explained by the increase of the safety factor at the plasma 
boundary. 6 refs. 


17570 Structure of the magnetic-field perturbations in the disrup- 
tive instability in the T-6 tokamak. Merezhkin, V.G. (I. V. Kurcha- 
tov Institute of Atomic Energy, Moscow). Sov. J. Plasma Phys. 
(Engl. Transl.); 4: No. 2, 152-164(Mar 1978). 

The structure and dynamics of the perturbations of the poloi- 
dal field during the disruptive instability in the T-6 tokamak are 
studied. The behavior of the symmetric and dipole field components 
and the particular features in the structure of the kink perturbations 
in the cases of small and large disruptions are analyzed. The m = 2 
kink perturbations play a governing role in the initial stage of these 
disruptions. The structure of the kink perturbations is not changed in 
the case of small disruptions; the structural changes of these pertur- 
bations in the case of large disruptions are discrete in nature. The 
relationship between the symmetric and kink components of the 
perturbations of the poloidal field at the leading edge of the pertur- 
bations is determined. Data are reported on the growth rates, scale 
dimensions, and structure of the kink perturbations; the relationships 
between the symmetric and kink componets of the field perturba- 
tions; and the magnitude of the plasma energy loss in typical disrup- 
tions. 
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PLASMA WAVE PHENOMENA 


17571 (N—78-17857) On the effect of trapped particles in the 
regime of cyclotron resonance. Krlin, L. (Ceskoslovenska Akademie 
Ved, Prague. Ustav Fyziky Plazmatu). Mar 1976. 19p. (IPPCZ— 
211). NTIS PC A02/MF AOl1. 

The motion of particles in a finite amplitude wave, propagat- 
ing obliquely to the homogeneous magnetostatic field, is discussed. It 
follows from simple integral properties, that in the neighborhood of 
Doppler shifted cyclotron resonance similar trapping effects appear 
as in a plasma without magnetostatic field. Consequences of this 
trapping are discussed, in particular the possibility of a strong 
absorption of the wave and the origin of stochastic instabilities, 
caused by the perturbation of an effective trapping potential and 
leading to the acceleration of particles. 


17572 (N—78-17879) Electron eigen-oscillations and ballistic 
modes of a stable plasma. Jungwirth, K. (Ceskoslovenska Akademie 
Ved, Prague. Ustav Fyziky Plazmatu). Jan 1976. 18p. (IPPCZ— 
208). NTIS PC A02/MF AOl1. 

The relation between the plasma response on singular and 
regular initial perturbations is established. Time scaling is introduced 
to separate time intervals for which eigen-oscillations (Landau solu- 
tion) are dominant from those, where ballistic modes prevail. The 
enhanced role of the ballistic models for an initially perturbed field- 
free plasma is demonstrated, too, including the phenomenon of 
plasma waves echoes. 


17573 Wave reflection from the lower hybrid surface: A toroidal 
effect. Ott, E.; Wersinger, J.; Bonoli, P.T. (Laboratory of Plasma 
Studies, Cornell University, Ithaca, New York 14853). Phys. Fluids; 
22: No. 1, 192-193(Jan 1979). 

In tokamaks, the equilibrium magnetic field does not lie in the 
lower hybrid surface. As a result, cold lower hybrid waves are 
reflected there rather than encountering a resonance. For high 
temperatures, however, mode conversion occurs before the wave 
can bounce. 


17574 Acoustic amplification in imploding spherical shells. Book, 
D.L. (Laboratory for Computational Physics, Naval Research Labo- 
ratory, Washington, D.C. 20375). Phys. Rev. Lett.; 41: No. 22, 1552- 
1555(27 Nov 1978). 

A potentially disruptive new phenomenon in imploding tar- 
gets is described. Initially weak standing sound waves (vibrations) in 


an imploding spherical shell can become comparable in amplitude 
with the shell thickness if the effective adiabatic index satisfies y < 
y*, where y* depends on how the aspect-ratio changes during 
compression. Detailed calculations for a model of self-similar implo- 
sions with y* = 5/3, show that the relative amplification is strongest 
for long-wavelength modes in thin shells with small y, and is 
insensitive to the density profile. 


17575 Low-threshold supersonic emission waves in xenon and 
effect on a laser beam. Markovich, I.E.; Nemchinov, I.V.; Petrukhin, 
A.L; Pleshanov, Y.E.; Rybakov, V.A.; Sulyaev, V.A. (Institute of 
Geophysics, Academy of Sciences of the USSR, Moscow). Sov. 
Tech. Phys. Lett. (Engl. Transl); 4: No. 5, 212-213(May 1978). 

Streak photography is used to study the plasma expansion due 
to the interaction of the radiations from a Nd-glass laser and a ruby 
laser with a xenon plasma.(AIP) 


17576 Electromagnetic absorption in a plasma with a density 
discontinuity. Gradov, O.M.; Izmailov, G.N. Sov. Tech. Phys. Lett. 
(Engl. Transl.); 4: No. 4, 164-165(Apr 1978). 

By examining the steady-state turbulence spectrum, it is 
shown that a substantial absorption of s-polarized electromagnetic 
radiation can occur at a plasma density discontinuity.(AIP) 


17577 Fast penetration of a magnetic field into a low-density 
plasma. Parfenov, O.G.; Shishko, A.A. (Siberian Institute of Terres- 
trial Magnetism, the Ionosphere, and Radio-Wave Propagation, Si- 
berian Branch, Academy of Sciences of the USSR). Sov. J. Plasma 
Phys. (Engl. Transl.); 4: No. 2, 165-168(Mar 1978). 

Energy transport across a magnetic field is studied experimen- 
tally and in a numerical MHD simulation. A self-consistent method 
for incorporating the results of the theory of plasma turbulence is 
described. The use of this method to study the formation of the fine 
structure of the front of a magnetosonic shock wave and the super- 
Alfven penetration of a nonlinear magnetic perturbation into a low- 
density plasma is reported. An explanation is found for the basic 
experimental results obtained previously. Magnetothermal effects 
play an important role in intense plasma heating. 


17578 Conical laser-scattering waves in a cool plasma. Starshin, 
M.L.; Tsikin, B.G. (Scientific-Research Institute of Mechanics and 
Physics, N. G. Chernyshevskii Saratov State University). Sov. J. 
Plasma Phys. (Engl. Transl.); 4: No. 2, 206-208(Mar 1978). 

When a plasma is irradiated with two light signals at nearly 
equal frequencies, there can be a coherent scattering in the form of 
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conical waves. The propagation direction of these waves is governed 
by the orientation of the incident signals and the relationship be- 
tween their frequencies. This effect may be useful for determining 
electron densities in plasmas. 


17579 Cyclotron-wave spectrum in a plasma with two ion species. 
Kaladze, T.D.; Tsamalashvili, L.V. (Institute of Applied Mathemat- 
ics, Tbilisi State University). Sov. J. Plasma Phys. (Engl. Transl.); 4: 
No. 2, 222-224(Mar 1978). 

The dispersion relation is solved numerically for ion cyclo- 
tron waves propagating across the magnetic field in a plasma con- 
taining ions of two species (deuterium and tritium) for various ratios 
of the plasma pressure to the magnetic pressure. 


17580 Numerical analysis of the electromagnetic wave spectrum 
in a plasma-filled waveguide. Kuzelev, M.V.; Liperovskaya, E.V.; 
Rukhadze, A.A. (P. N. Lebedev Physics Institute, Academy of 
Sciences of the USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 
4: No. 2, 242-246(Mar 1978). 

The dispersion relation is analyzed numerically in order to 
find the frequency spectrum of the electromagnetic waves in a 
magnetized electron plasma which completely fills a metal wave- 
guide. Axisymmetric modes with 1=0 and asymmetric modes with 
l= +1 are studied. There is an “expulsion” of the dispersion curves 
from a certain region of the frequency-wave vector plane. As the 
plasma electron density is increased, the dimensions of this region 
also increase. Excitation of electromagnetic waves by a relativistic 
electron beam in this plasma-filled waveguide is discussed. 


17581 Instability of magnetosonic solitons with respect to oblique 
perturbations. Zelenyi, L.M.; Mikhailovskii, A.B. (Institute of 
Cosmic Studies, Academy of Sciences of the USSR and I. V. 
Kurchatov Institute of Atomic Energy, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 4: No. 2, 247-248(Mar 1978). 

Using the Riccati equation, it is demonstrated that the anti- 
symmetric terms in the potential cannot be ignored.(AIP). 


17582 Macroscopic consequences of collapse at the lower hybrid 
resonance. Sotnikov, V.I.; Shapiro, V.D.; Shevchenko, V.I. (Institute 
of Cosmic Studies, Academy of Sciences of the USSR). Sov. J. 
Plasma Phys. (Engl. Trans!.); 4: No. 2, 252-257(Mar 1978). 

The modulational instability in an ion beam-plasma system 
with strong turbulence is studied theoretically.(AIP) 


FUSION POWER PLANT TECHNOLOGY 


17583 (CLM-R—172) Reversed field pinch reactor study 2. 
Choice of parameters. Hancox, R.; Spears, W.R. (UKAEA, Abing- 
don. Culham Lab.). Oct 1977. 18p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

This report considers the choice of parameters for a Reversed 
Field Pinch reactor with a net electrical output of 600 MW. The 
design assumes pulsed operation without refuelling during the burn, 
— by ohmic heating alone and the use of resistive magnetic 
ield windings. Burn calculations are described, showing that oper- 
ation at low plasma temperature with controlled energy loss is 
required to obtain adequate energy multiplication, and indicating the 
restrictions necessary to obtain ignition by ohmic heating. A choice 
of free parameters is made to minimise the capital cost of a complete 
generating unit including reactor, generators and energy storage 
system, and the sensitivity of the cost to the initial assumptions is 
analysed. The optimisation leads to a reactor design of 1.75 m first 
wall radius, with an energy multiplication factor Q of 6.9. 


17584 (CLM-R—173) Reversed field pinch reactor study 3. Pre- 
liminary engineering design. Hollis, A.A.; Mitchell, J.T.D. (UKAEA, 
Abingdon. Culham Lab.). Dec 1977. 15p. Dep. NTIS (US Sales 
Only), PC A02/MF AOl. 

This report, the third of a series on the Reversed Field Pinch 
Reactor, describes a preliminary concept of the engineering design 
and layout of this pulsed toroidal reactor, which uses the stable 
plasma behaviour first observed in ZETA. The basic parameters of 
the 600 MW(e) reactor are taken from a companion study by 
Hancox and Spears. The plasma volume is 1.75m minor radius and 
16m major radius surrounded by a 1.8m blanket-shield region - with 
the blanket divided into 14 removable segments for servicing. The 
magnetic confinement system consists of 28 toroidal field coils 
situated just outside the blanket and inside the poloidal and vertical 
field coils and all coils have normal copper conductors. The require- 
ment to incorporate a conducting shell at the front of the blanket to 
provide a short-time plasma stability has a marked effect on the 
design. It sets the size of the blanket segment and the scale of the 
servicing operations, limits the breeding gain and complicates the 
blanket cooling and its integration with the heat engine. An exten- 
sive study will be required to confirm the overall reactor potential of 
the concept. 
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17585 (CONF-780966—2) Long Pulse Technology Tokamak. 
Jernigan, T.C. (Oak Ridge National Lab., TN (USA)). 1978. Con- 
tract W-7405-ENG-26. 10p. Dep. NTIS, PC A02/MF AOI1. 

From Meeting on the engineering of large tokamak experi- 
ments; Paris, France (1 Sep 1978). 

The LPTT tokamak is a non-circular tokamak (R = 1.5 m, a 
= .45 m) proposed by ORNL for extended pulse operation at high 8 
(5%) and reactor level wall power loading (40 w/cm?). The toroidal 
field coils are superconducting and a super-conducting bundle diver- 
tor is proposed for active impurity control. All systems are designed 
for continuous operation which will provide pulse lengths > 20 
seconds with a 6 to 10 weber flux swing. Experimental access and 
flexibility in operation are primary design goals. 


17586 (CONF-7705159—) Second IEEE minicourse on fusion. 
Miley, G.H. (ed.). (Illinois Univ., Urbana (USA). Fusion Studies 
Lab.). 1977. 589p. TIC. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 

Separate abstracts were prepared for each of the 15 included 
lectures. (MOW) 


17587 (CONF-7705159—, pp 23p, Paper 1) Why and how of 
fusion. Miley, G.H. 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


Some research approaches to fusion are discussed. The status 
and progress of this research are reviewed. Finally, the ERDA and 
EPRI programs are briefly described. (MOW) 


17588 (CONF-7705159—, pp 24p, Paper 3) Fusion confinement 
concepts. Miley, G.H. 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


The various magnetic and inertial confinement concepts are 
reviewed. Calculations are made of the energy multiplication vs 
plasma temperature that is predicted by an idealized model for each 
concept. (MOW) 


17589 (CONF-7705159—, pp 43p, Paper 7) Tokamak devices 
and reactors. Jassby, D.L. (Princeton Univ., NJ). 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


The basic principles of tokamak operation and state-of-the-art 
performance of tokamak plasmas are summarized. The theory of 
beam-driven tokamak reactors is reviewed briefly. 


17590 (CONF-7705159—, pp 90p, Paper 8) Basics of magnetic 
mirror confinement. Logan, G. (Univ. of California, Livermore); 
Miley, G.H. 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


The basics of magnetic mirror confinement are described. 
Particle transport in a simple mirror geometry is discussed. The 
following topics are also discussed: (1) the field-reversed mirror, (2) 
tandem mirror, (3) instabilities, (4) magnetic field configurations, (5) 
neutral beam injection, and (6) direct collection. (MOW) 


17591 (CONF-7705159—, pp 17p, Paper 9) Overview of recent 
mirror fusion studies. Logan, G.L. (Univ. of California, Livermore); 
Miley, G.H. 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


This review covers the 2X2b, TMX, MFTF, and LITE 
experiments. The basic configurations for each are described. 
(MOW) 


17592 (CONF-7705159—, pp 106p, Paper 14) Alternative ap- 
proaches to plasma confinement. Roth, J.R. oo Aeronautics 
and Space Administration, Cleveland, OH). 19 

From 2. IEEE minicourse on fusion; Riek NY, USA (25 
May 1977). 


This paper discusses the potential applications of fusion reac- 
tors, the desirable characteristics of reactors intended for various 
applications, and the limitations of the tokamak concept. The plasma 
physics literature has been surveyed, and 20 distinct alternative 
confinement concepts have been identified. The principles and char- 
acteristics of these concepts are described, and selected literature is 
cited for each. Because these concepts are in an early stage of 
investigation, all of their advantages and limitations are not well 
defined. They may offer one or more advantages over the tokamak 
and provide an alternative to it after further development. Eighteen 
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of these concepts have been reduced to practice in the form of an 
operating experimental device. 


17593 (CONF-7705159—, pp 18p, Paper 15) Fusion driven fis- 
sioning systems. Mills, R.G. (Princeton Univ., NJ). 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


This general review of hybrid systems discusses the following 
topics: (1) are hybrids advantageous or not, (2) exploiting the hybrid 
advantage, (3) the value of hybrid-bred neutrons, and (4) hypotheti- 
cal machines. (MOW) 


17594 (CTO—1378) Engineering problems of a 6-pinch liner 
reactor. Baranov, G.A.; Glukhikh, V.A.; Grad, G.A. May 1977. 
Translation of Paper No. 5 presented at the Joint Soviet-—American 
Seminar on Pulsed Fusion Reactors, Leningrad, 23—27 tember 
1975. (CONF-7509208—3(Trans.)). 28p. British Library ing 
Div., Boston Spa, England. 

From Joint Soviet-American seminar on pulsed thermonucle- 
ar reactors; Leningrad, USSR (23 Sep 1975). 

A theta-pinch liner reactor includes the following fundamen- 
tal systems: liner, liner production system, liner acceleration system, 
power source, chamber, blanket, foreplasma production system, 
energy conversion system, tritium breeding facilities, vacuum 
system, and biological shielding. Results of a detailed engineering 
study of these systems are presented. (MOW) 


17595 (CTO—1377) Use of baseball traps to contain a dense high 
temperature plasma. Belan, V.G.; Ivanov, I.A.; Konkashbaev, I.K.; 
Landman, I.S.; Skvortsov, Yu.V.; Ulinich, F.R.; Tserebitinov, S.S. 
May 1977. Translation of Paper No. 3 presented at the Joint 
Soviet—American Seminar on Pulsed Fusion Reactors, Leningrad, 
23—27 September 1975. (CONF-7509208—2(Trans.)). 9p. British 
Library Lending Div., Boston Spa, England. 

From Joint Soviet-American seminar on pulsed thermonucle- 
ar reactors; Leningrad, USSR (23 Sep 1975). 

A type of open trap with a baseball” type of magnetic field 
produced by distortion and compression of a straight cylindrical 
liner by a profiled field is considered. A specifically designed accel- 
erating inductor generating a longitudinal field which compresses 
the liner radially and a nonuniform transverse field which distorts 
the liner such that it takes on the form of a baseball trap is being 
developed. This system is described. (MOW) 


17596 (CTO—1376) Straight zeta-pinch liner fusion system. 
Alikhanov, S.G.; Bakhtin, V.P.; Brusnikin, V.M.; Glushkov, LS.; 
Muzychenko, A.D. May 1977. Translation of Paper No. 1 presented 
at the Joint Soviet—American Seminar on Pulsed Fusion Reactors, 
Leningrad, 23—27 September 1975. (CONF-7509208—1(Trans.)). 
14p. British Library Lending Div., Boston Spa, England. 

From Joint Soviet-American seminar on pulsed thermonucle- 
ar reactors; Leningrad, USSR (23 Sep 1975). 

Approximate calculations of the parameters of a possible 
fusion reactor based on a straight zeta pinch liner are given. Several 
parameters are considered in the discussion. (MOW) 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 17621 


17597 (SAND—78-8684) Alpha transport and blistering in toka- 
maks. Bauer, W.; Wilson, K.L.; Bisson, C.L.; Haggmark, L.G.; 
Goldston, R.J. (Sandia Labs., Livermore, CA (USA); Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Dec 1978. Contract EY-76- 
C-04-0789. 40p. Dep. NTIS, PC A03/MF A011. 

The particle flux and angular distribution of 3.5 MeV alpha 
particles impinging on the first wall from uncontained banana orbits 
in an axisymmetric tokamak reactor have been calculated. The 
resulting helium concentration profiles in the first wall can give rise 
to surface exfoliation under specified conditions. The major mitigat- 
ing factor is the simultaneous surface recession due to sputtering by 
the D-T charge exchange neutral flux. For the parameters used in 
these calculations blistering in high sputtering rate materials such as 
Be is unlikely whereas in low sputtering rate materials such as Nb, 
He induced surface deformation is quite probable. 


17598 Physical sputtering model for fusion reactor first-wall ma- 
terials. Smith, D.L. (Argonne Natl Lab, Ill). J. Nucl. Mater.; 75: No. 
1, 20-31(Jul 1978). 

The model applies to both high-and low-Z incident particles 
bombarding high-and low-Z wall materials. The model has been 
extended, to predict physical sputter yields of several stable com- 
pound wall materials. 31 refs. 
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MAGNET COILS AND FIELDS 


17599 (COO—2218-119) Stability of field reversed mirrors. 
Morse, E.C.; Condit, W.C.; Miley, G.H. (Illinois Univ., Urbana 
(USA). Fusion Studies Lab.; California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1978. Contract EY-76-S-02-2218. 3p. 
(CONF-781105—79). Dep. NTIS, PC A02/MF AO1. 

From ANS meeting; Washington, DC, USA (12 Nov 1978). 

The field-reversed mirror (FRM) concept potentially offers 
and extremely interesting small fusin power plant. For example, 
current studies of the SAFFIRE device suggest that nearly ignited, 
self-sustained operation might be feasible. Perhaps the key unan- 
swered question is the stability forces. The present work employs an 
energy principle to demonstrate stability of low frequency modes 
and derive limiting conditions of importance to design stability 
studies such as SAFFIRE. 


POWER SUPPLIES, ENERGY STORAGE 


17600 (JAERI-M—7296) Design study of the vertical field power 
supply for JT-60. Yabuno, K.; Tani, K;; Shimada, R.; Kishimoto, H.; 
Yoshida, H. (Japan Atomic Energy Research Inst., Tokyo). Sep 
1977. 43p. (In Japanese). Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 

The results of a basic design study of the vertical field power 
supply for JT-60 (JAERI large tokamak) are described. The objec- 
tive of the study is to evaluate several types of power supply circuits 
for fast excitation and control of the vertical field. A design require- 
ment is to produce a rapidly increasing vertical field within accuracy 
of +-5% around the proper field strength required to center the 

lasma in the vacuum vessel. The plasma current is assumed to 
increase at the rate of about 100 MA/sec. To meet the requirement, 
a maximum voltage of 15 kV is necessary in the current build-up 
time, while generally relatively low voltage is necessary after the 
current flattop is reached. A hybrid power supply which consists of 
a dc power source (a thyristor converter) and an inductive energy 
storage system is proposed. The maximum voltage of the dc power 
source is determined as 4 kV from the voltage required in the 
current flattop time. This is sufficient also in the current build-up 
time if the dc power source is used together with the inductive 
energy storage system. 


17601 (CTO—1379) Pulsed power sources for a 0-pinch liner 
reactor. Gusev, O.A.; Ivlev, A.V.; Kalmykov, Yu.1.; Karasev, B.G.; 
Kibardin, A.S.; Komin, A.V.; Kuchinskii, V.G.; Korozov, Yu.A. 
May 1977. Translation of Paper No. 6 presented at the Joint 
Soviet—American Seminar on Pulsed Fusion Reactors, Leningrad, 
23—27 September 1975. (CONF-7509208—4(Trans.)). 13p. British 
Library Lending Div., Boston Spa, England. 

From Joint Soviet-American seminar on pulsed thermonucle- 
ar reactors; Leningrad, USSR (23 Sep 1975). 

The energy requirements for the power sources are given. 
Capacitive, inductive, and electrodynamic generator power sources 
are discussed for possible use with theta pinch devices. (MOW) 


HEATING AND FUELING SYSTEMS 


17602 (CONF-771241—, pp 177-196) LBL/LLL positive-ion- 
based neutral beam development program status. Berkner, K.H.; 
Cooper, W.S.; Ehlers, K.W.; Pyle, R.V.; Hooper, E.B. Jr. (Univ. of 
California, Berkeley, CA). 1977. 

From Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 


The LBL/LLL neutral beam development pro consists 
of two parts: a near-term (through approximately 1985) program 


based on the acceleration and neutralization of =. ions, and a 


longer-term “efficient-beam” ie The emp in the present 
positive ion-based work is on to 120- kV, 65- to 80-A, 0.5-S 
modules. We will go toward long-pulse (dc), and perhaps somewhat 
higher energy, operation during the next few years. For efficient 
injection above 150- to 200- keV (D°), the present LBL/LLL plan is 
to develop a negative-ion approach suitable for 200- to kV 
injectors on confinement experiments in the 1985 to 1990 period, 
although the timescale might be accelerated, if required. The nega- 
tive-ion program is described elsewhere in the proceedings of this 
workshop. 


17603 (CONF-771241—, pp 223-248) Negative ion systems 
based on direct extraction sources. Prelac, K. (Brookhaven National 
Lab., Upton, NY). 1977. 

rom Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 


According to the method negative ions are produced, two 
approaches are presently being pursued, one using a direct extraction 
source of negative ions, and the other, conversion of low energy 
positive ions in an alkali vapor cell or jet. Components are shown of 
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the two systems; some of them (e.g., ion source, alkali vapor cell) 
require separate development efforts, while the others will have 
common problems (transport of beams, acceleration, neutralization). 
Each component of the system will be considered, with more 
emphasis on those specific for negative ion systems based on direct 
extraction sources. Fundamental processes will be discussed, if nec- 
essary, in relation to the development of the system components, 
state of the art reviewed, areas of further work suggested and, where 
possible, ultimate potential estimated. 


17604 (CONF-771241—, pp 287-295) BNL high energy neutral 
beam development plans. Sluyters, T. (Brookhaven National Lab., 
Upton, NY). 1977. 

From Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 


After having achieved a well defined, one ampere, 120 keV 
negative ion beam from a magnetron surface plasma source, the 
BNL Neutral Beam Development Group has entered its second 
phase development program. This program is aimed at demonstrat- 
ing the feasibility of a multi megawatt, economical, high energy 
neutral injector, based upon direct extraction negative ion sources 
and close coupled or separated acceierator structures. This docu- 
ment details the BNL neutral beam research and development pro- 
gram in the years ahead. 


17605 (CONF-771241—, pp 297-311) Program plan: LLL/LBL 
efficient neutral beam development. Hooper, E.B.; Pyle, R.V. 1977. 

From Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 


This material describes our Lawrence Laboratory's negative- 
ion-based “efficient” neutral beam development plan. Other present 
closely related programs are not described here, but their develop- 
mental work is implicity included, in particular the APP-sponsored 
programs on theoretical (LLL) and experimental (LBL) negative-ion 
physics, and on ion-source research (LBL), the D and T (LLL) 
Direct Recovery and Reactor Design Studies, and the various 
confinement systems interfaces. 


17606 (CONF-771241—, pp 313-320) Alkali deuteride negative 
ion source development plan. 1977. 

From Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 


A three phase program is described for the development of 
neutral beam systems. In the first phase, concluded in May, 1977, the 
laser initiated source was characterized. In phase two, scheduled for 
completion in September, 1978, negative ion confinement and extrac- 
tion are investigated using laser energy deposition as a baseline 
method to produce D~. In addition other energy deposition schemes 
are studied in order to define a baseline energetic beam source 
system. The third phase is devoted to producing an integrated 
baseline system and scaling it up in current and energy to meet 
magnetic confinement system requirements. 


17607 (CONF-771241—, pp 421-427) ORNL microwave technol- 
ogy program. Eason, H.O. (Oak Ridge National Lab., TN). 1977. 

From Plasma heating requirements workshop; Gaithersburg, 
MD, USA (5 Dec 1977). 


A general discussion and a brief review of the present pro- 
gram are given. (MOW) 


17608 Conical targets for implosion studies with a CO, laser. 
Mason, R.J.; Fries, R.J.; Farnum, E.H. (Laser Division, Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Appl. Phys. 
Lett.; 34: No. 1, 14-16(1 Jan 1979). 

The design, fabrication, and testing of conical laser fusion 
targets is described. These are DT-filled conical holes in lead, 190 
sm deep and covered with a 132-um-diam plastic cap. The results of 
two-dimensional simulations of the cones are displayed. Experimen- 
tally, up to 2.8 x 10° neutrons have been obtained from the exploding 
pusher implosion of such a target under single-beam CO, illumina- 
tion of the cap at 0.13 TW. 


17609 Prepulse damage to targets and alignment verification. 
Benjamin, R.F.; Schappert, G.T. (University of California, Las 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). J. 
Appl. Phys.; 50: No. 1, 7-10(Jan 1979). 

We measured the damage threshold of 10.6-um light incident 
on glass microballoon laser fusion targets. The threshold is several 
dozen microjoules, depending on target size and laser pulse width, 
and the damage mechanism appears to be thermal heating and 
rupture. Perforating glass microballoons proves to be a useful align- 
ment verification technique. 
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TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


17610 (HMI-B—202) Evaluation of the activity levels in fusion 
reactor blankets. Gruber, J. (Hahn-Meitner-Institut fuer Kernfors- 
chung Berlin G.m.b.H. (Germany, F.R.). Bereich Kernchemie und 
Reaktor). May 1977. 76p. Dep. NTIS (US Sales Only), PC A0S/MF 
AOl. 


The activation of a fusion reactor blanket (316 SS or V-10Cr- 
10Ti as structure) with a minimum lithium inventory has been 
calculated for 0.83 MW/m? wall load. The resulting radiation levels 
and waste problems are discussed. The dose rate near the steel 
structure will always be higher than 0.1 rem/h due to its niobium 
content. After 200 to 100,000 years of decay the potential biological 
hazard originating from this high level fusion reactor waste (with 
plutonium recyclation). 


17611 Direct-energy converters: efficiency and cost estimates for 
two electrostatic concepts. Hoffman, M.A. (Univ. of California, 
Davis). J. Energy; 2: No. 5, 293-302(Sep 1978). 

This study is concerned with two specific types of electrostat- 
ic direct energy converters for direct recovery of a large fraction of 
the plasma ion energy from magnetic-mirror-type fusion reactors. 
Simplified equations are presented for each of the important loss 
mechanisms in both single-stage direct converters and multistage 
venetian blind-type direct converters. These equations can be used to 
estimate the efficiency and electric power output of the direct 
converter subsystem. Scaling relations for the cost of each major 
component in the direct converter subsystem are also given; these 
include the vacuum tank, direct converter (DC) modules, the DC 
power conditioning equipment, cryogenic vacuum pumping system, 
and the thermal bottoming plant. Examples of cost-effectiveness 
studies for two specific reference direct converter designs are pre- 
sented in terms of the specific capital costs (i.e., the capital cost per 
unit of electric power produced) for the direct converter subsubsys- 
tem. These examples show that relaxation of the requirement for 
small charge exchange losses can significantly reduce the specific 
capital costs of the direct converter subsystem. 


POWER CONVERSION SYSTEMS 


17612 (CTO—1380) Energy conversion in a pulsed fusion reactor 
on the @-pinch liner principle. Baranov, G.A.; Komin, A.V.; Krivo- 
sheev, M.V. May 1977. Translation of Paper No. 7 presented at the 
Joint Soviet—American Seminar on Pulsed Fusion Reactors, Lenin- 
grad, 23—27 September 1975. (CONF-7509208—S(Trans.)). 13p. 
British Library Lending Div., Boston Spa, England. 

From Joint Soviet-American seminar on pulsed thermonucle- 
ar reactors; Leningrad, USSR (23 Sep 1975). 

Helium cooling of the blanket is considered although liquid 
metal cooling is a possibility. A zinc liner was considered in this 
study. Within a very short time after collapse of the liner, a thermal 
energy of approximately 10 GJ is found to be stored in the liner and 
the blanket. Methods for using available reduction heat are various 
MHD generator systems and a metal vapor gas turbine. These 
possibilities are discussed. (MOW) 


INERTIAL CONFINEMENT TECHNOLOGY 
REFER ALSO TO CITATION(S) 16849, 16850, 17586 


17613 (CONF-7705159—, 


p 20p, Paper 10) o induced 
fusion, Gitomer, S.J. (Los pre. Scientific Lab., NM). 1977. 

From 2. IEEE minicourse on fusion; Troy, hy USA (25 
May 1977). 


The basics of laser fusion are outlined. Some representative 
laser fusion parameters are described along with possible lasers and 
targets. (MOW) 


17614 (CONF-7705159—, pp 17p, Paper 11) Some basic energy 
estimates for a laser ignited fusion reactor. Goldman, E.B.; Kinsinger, 
R.E. (Univ. of Rochester, NY). 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


Some simple energy balance considerations which bear on the 
feasibility of laser-produced fusion are discussed. (MOW) 


17615 (CONF-7705159—, pp 20p, Paper 12) Advanced topics in 
inertial CTR: a status report. Wood, L. (Univ. of California, Liver- 
more). 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


Several technical advances have occurred in the inertial con- 
finement approach to CTR in the four years since the AEC partially 
declassified the topic of laser fusion. These include advances in pellet 
fabrication and design technologies which have made the promising 
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classified approaches to inertial CTR seem not only technically 
possible but potentially economically feasible, the pro substitu- 
tion of heavy ion beams for laser beams, the verification of the 
postulated feasibility of isotopically self-sustained pellets which have 
greatly enhanced the prospects for lithium-free fusion power plants 
early in the history of fusion power, the creation of new laser media 
which have improved the prospects for both scientific breakeven 
demonstration in the near term and fusion power piants in the more 
distant future, and the experimental demonstration of implosive 
compression of thermonuclear fuel to unprecedently high tempera- 
tures, densities and density-confinement time products. 


17616 (CONF-7705159—, pp 6p, Paper 13) Heavy ion fusion. 
Maschke, A.W. (Brookhaven National Lab., Upton, NY). 1977. 

From 2. IEEE minicourse on fusion; Troy, NY, USA (25 
May 1977). 


Very heavy ions, such as uranium, accelerated to energies of 
10 to 100 GeV are likely candidates to ignite small thermonuclear 
pellets. An ERDA sponsored summer study to investigate the feasi- 
bility of this approach to Intertial Confinement Fusion (ICF) came 
to the conclusion that: "Many of the requirements are within the 
present state of the art, and others may be reached by extrapolations 
of known techniques with good likelihood of success.” Since 
programs at Lawrence Berkeley Laboratory (LBL), Argonne Na- 
tional Laboratory (ANL), and Brookhaven National Laboratory 
(BNL) have been funded to explore in detail what needs to be done 
to establish the technical feasibility of this approach to fusion. 


17617 (LA—7477-MS) Injection of laser fusion pellets. Part I. 
Accuracy required, acceleration, and residual gas deflections. De- 
vaney, J.J. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 15p. Dep. NTIS, PC A02/MF AOl. 

In order to position a pellet within a laser fusion power plant 
reactor chamber accurately enough so that sufficient light will 
illuminate the desired portions of the pellet, one must know for the 
pellet: the positional accuracy required, the accelerations (structural- 
ly) permissible, and the perturbing effect on the pellet trajectory of 
residual gas motion. This report purports to answer these questions 
by a number of representative calculations. It is found that neither 
positional accuracies, typical pellet structure, available pellet accel- 
erations, nor the highest expected chamber gas densities (nor the 
lowest) permitted by efficient laser beam transport, are any restraint 
upon pellet insertion save at high repetition rates (greater than 10/s) 
when the other parameters have latitude for, and require (at least 
some) optimization. 


17618 (LA-UR—78-2750) Sub One-Hundred-PS 

Detector Research and Evaluation Program at LASL. McLellan, E.J.; 
Stotlar, S.C. (Los Alamos Scientific Lab., NM (USA)). 1978. Con- 
tract W-7405-ENG-36. 13p. (CONF-780958—2). Dep. NTIS, MF 
AOl. 

From 10. electro optics laser conference; Boston, MA, USA 
(19 Sep 1978). 

Portions of document are illegible. 

Preliminary devices have been designed and evaluated with 1 
ns and 90 ps FWHM CO, laser = Good agreement between 
calculated and measured values of falltime and voltage responsivity 
has been obtained. The female SMA to male BNC connector appears 
to be the most desirable easily available package for sub-one-hundred 
ps COs laser pulses. A new detector with an expected risetime of 13 
ps has been designed. 


17619 (UCRL—80560) Laser fusion power plant based on a fluid 
wall reactor concept. Maniscalco, J.; Blink, J.; Hovingh, J.; Meier, 
W.; Monsler, M.; Walker, P. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 31 May 1978. Contract W-7405-ENG- 
48. 22p. (CONF-780508—79). Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The current status of our conceptual design study of a laser 
fusion power plant is reviewed. The majority of the effort has been 
focused on the reactor system, and our earlier annular lithium fall 
design has evolved into the HYLIFE fluid wall concept. The 
acronym stands for the High Yield Lithium Injection Fusion Ener, 
converter. In this paper, we describe and analyze the HYLIFE 
converter and show how the target physics and the interaction of 
the fusion microexplosion with the lithium fall influenced our design 
choices. We also show how this reactor concept successfully deals 
with the major problems affecting the technical feasibility of inertial- 
ly confined fusion reactors. Finally, the HYLIFE converter reactor 
is evaluated in the context of a power plant, using laser and target 
— representative of our current understanding of the tech- 
nology. 


17620 (UCRL—80730) Techniques for removing contaminants 
from optical surfaces. Stowers, I.F.; Patton, H.G. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 12 Oct 1978. Con- 
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tract W-7405-ENG-48. 14p. (CONF-780907—6). Dep. NTIS, PC 
A02/MF AO1. 

From 4. conference on contamination; Washington, DC, USA 
(10 Sep 1978). 

Particle removal procedures such as plasma cleaning, ultra- 
sonic agitation of solvents, detergents, solvent wiping, mild abra- 
sives, vapor degreasing, high pressure solvent spraying and others 
have been evaluated and the results are reported here. Wiping with a 
lens tissue wetted with an organic solvent and high pressure fluid 
spraying are the only methods by which particles as small as 5 wm 
can be effectively removed. All of the other methods tested were 
found to be at least two orders of magnitude less effective at 
removing small insoluble particles. An additional and as yet unre- 
solved problem is the development of a reliable method for evaluat- 
ing particulate surface cleanliness. Without such a reproducible 
monitoring technique, the large diversity of cleaning methods cur- 
rently available cannot be quantitatively evaluated. 


17621 (UCRL—81093) Neutronic studies of a **°U breeder. 
Hansen, L.F.; Maniscalco, J.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Sep 1978. Contract W-7405-ENG-48. 
Tp. (CONF-780921—13). Dep. NTIS, PC A02/MF AO1. 

From Conference on neutron physics and other applied pur- 
poses; Harwell, UK (25 Sep 1978). 

Neutronic calculations have been carried out to design a laser 
fusion driven hybrid blanket which maximizes ***U production per 
unit of thermal energy (>1 kg/MW/sub T/-year) with acceptable 
fusion energy multiplication (M/sub F/ ~ 4). Two hybrid blankets, 
a thorium and a uranium—thorium blanket, are discussed in detail 
and their performance is evaluated by incorporating them into an 
existing hybrid design (the LLL/Bechtel design). The performance 
of these two blankets is discussed in terms of their energy multiplica- 
tion, tritium breeding and fissile fuel production. The neutronic 
calculations have been done for two neutron libraries, the ENDF/B- 
IV and the ENDL with differences no larger than 10% in the 
results. An estimate is given of the number of equivalent thermal 

wer fission reactors (LWR, HWR, SSCR, and HTGR) that these 
ion breeders can fuel. 


17622 Soluble model for the analysis of stability in an imploding 
compressible liner. Book, D.L.; Bernstein, 1.B. (Laboratory for Com- 
on ie Physics, U. S. Naval Research Laboratory, Washington, 
. C. 20375). Phys. Fluids; 22: No. 1, 79-88(Jan 1979). 
A soluble model of the development of the linear pertubations 
about a time-varying state of a compressible medium is presented. A 
ian description is employed to rederive the equations for the 
self-similar motion of an ideal fluid and to obtain the linearized 
equations of motion for pertubations about a general time-varying 
basic state. The resulting formalism is applied in cylindrical geome- 
try to calculate the growth of flute-like modes associated with a 
similarity solution modeling the implosion and expansion of a fluid 
liner. A —— solution is obtained for the perturbed motion. The 
only modes for which the perturbation amplitudes grow faster than 
the unperturbed liner radius during both implosion and expansion are 
divergence- and curl-free. Numerical and analytical results are ob- 
tained for these and shown to reduce, in the short-wavelength limit, 
to the Rayleigh—Taylor instability found previously for incompress- 
ible time-independent basic states. In addition, a new kind of instabil- 
ity is found: a class of overstable internal modes (sound waves), 
which are “pumped up” in amplitude during implosion, but decay 
during the expansion phase. 


17623 Interferometric measurement of laser fusion targets. Wein- 
stein, B.W.; Hendricks, C.D. (University of California, Lawrence 
Livermore Laboratory, Livermore, California 94550). Appl. Opt.; 17: 
No. 22, 3641-3646(15 Nov 1978). 

We describe techniques for the quantitative interferometric 
characterization of wall thickness variations of hollow glass micros- 
pheres. By using a combination of techniques, one can rapidly form a 

icture of the total configuration for most defect combinations. 
These techniques require only very simple calculations and do not 
involve detailed ray tracing through the sphere. We also show how 
ray tracing calculation can be done very simply for careful analysis 
of the interference phenomenon in a perfect sphere. These calcula- 
tions show that if both a large illumination anngle and a large 
aperture objective are used, the nonparallel illumination causes deg- 
radation of both the spatial and the phase resolution of the intefero- 
meter. These problems can be overcome by properly aperturing the 
illumination. 


17624 Experimental observation and numerical simulations of 
laser-driven ablation. Anthes, J.P.; Gusinow, M.A.; Keith Matzen, 
M. (Sandia Laboratories, Albuquerque, New Mexico 87185). Phys. 
Rev. Lett.; 41: No. 19, 1300-1303(6 Nov 1978). 

A group of fast ablatively driven ions has been observed by 
Thomson-parabola and Faraday-cup analyses of an expanding 
plasma produced by focusing energetic 8-nsec Nd:glass-laser pulses 
onto thick planar targets. Numerical simulations reveal the formation 
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of an ablation structure with characteristics that agree well with the 
experimental observations. 


17625 Generation of fusion neutrons in laser irradiation of a 
conical target. Anisimov, S.I.; Vovchenko, V.I.; Goncharov, A.S.; 
Ivanov, M.F.; Kas’yanov, Y.S.; Kozlov, O.V.; Krasyuk, I.K.; Malyu- 
tin, A.A.; Pashinin, P.P.; Prokhorov, A.M.; Shur, L.N. (P. N. 
Lebedev Physics Institute, Academy of Sciences of the USSR, 
Moscow). Sov. Tech. Phys. Lett. (Engl. Transl); 4: No. 4, 157- 
158(Apr 1978). 

The total neutron yield was measured as a function of energy 
for a 30° lead target containing deuterium at a pressure of 0.5 atm. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 16095, 16682 


17626 (GA-A—15120) Evaluation of coated heat sink materials 
for fusion applications. Doll, D.W.; Ulrickson, M. (General Atomic 
Co., San Diego, CA (USA)). Aug 1978. Contract EY-76-C-03-0167- 
038. 11p. (CONF-780953—8). Dep. NTIS, PC A02/MF AO1. 

From 10. symposium on fusion technology; Padova, Italy (4 
Sep 1978). 

Coatings applied to <0 and graphite have been thermal 
shock tested up to 7.5 kW/cm* for pulses up to 1 sec in length, using 
10 keV electrons. Plated nickel, iron, gold, and a carbon coating 
applied with a glow discharge process on copper survived up to 
approximately the melting point of the copper without debonding. 
Plasma sprayed tungsten behaves about the same as plated coatings. 
Both ion vapor deposited carbon and plasma spray deposited boron 
carbide failed from brittle fracture at comparatively low power 
densities (4.5 kW/cm? at 0.25 sec and 0.1 sec respectively). The 
results show that for thin coatings (At less than 0.2 mm), failure 
occurs when the surface temperature exceeds either the melting 
point of the coating or the substrate. Only a laminated thermal 
insulating coating can stand off a significant temperature difference 
(greater than 500°C) but is subject to brittle failure at much lower 
heating rates than for uncoated material. 


17627 Sputtering process of a silicon carbide surface with ener- 
getic ions by means of an aes-sims-fds fds combined system. Mohri, 
M.; Watanabe, K.; Yamashina, T. (Hokkaido Univ, Fac of Eng, 
Sapporo, Jpn). J. Nucl. Mater.; 75: No. 1, 7-13(Jul 1978). 

Bombardment by 0.7 and 1.5 keV argon ions was observed to 
sputter the surface atoms, both silicon and carbon, with the same 
sputtering yields. In the case of bombardment by hydrogen ions, 
silicon atoms were sputtered out preferentially through chemical 
sputtering to form silicon hydrides at room temperature. In-depth 
composition profiles of silicon carbide irradiated by 100-keV D* ions 
were also examined. 21 refs. 


17628 Microstructures of sintered Li.O pellets. Fukai, K.; Nasu, 
S. (ipn At Energy Res Inst Tokai-mura, Ibaraki-ken). J. Nucl. 
Mater.; 74: No. 2, 351-353(2 Jun 1978). 

Lithium oxides have been proposed as a solid state blanket 
material. Specimens from 70 to 93% theoretical density were pre- 
pared by powder metallurgy and dense sintered pellets of 99% 
theoretical density were prepared by high-pressure and high-tem- 
perature hot-pressing. Ceramographic observations were done using 
optical micrographic and scanning electron micrographic tech- 
niques. 2 refs. 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 
REFER ALSO TO CITATION(S) 16378, 16406, 17147 


17629 (CONF-781061—4) Look at MBO in AESOP. Carter, 
H.P.; Kimmerly, W.C. (Union Carbide Corp., Oak Ridge, TN 
(USA). Nuclear Div.). 1978. Contract W-7405-ENG-26. 5p: Dep. 
NTIS, PC A02/MF AOl1. 

From AESOP-SCIE symposium on advanced computing; 
Las Vegas, NV, USA (19 Oct 1978). 

It seems likely that data processing installations will come 
under increasing government scrutiny. Management standards may 
be imposed. One of the most widely used management concepts, in 
both government and the private sector, is 'Management by Objec- 
tives’ (MBO). Any prescribed management standards would prob- 
ably be based on this concept. Therefore, a survey of 72 AESOP 
members was conducted to determine certain information that relat- 
ed to management concepts and MBO, and the results were ana- 
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lyzed. Only 13% of the repondents rated their MBO programs as 
effective, while 54% rated theirs as ineffective. 1 figure. (RWR) 


17630 (UCID—17932) Technical Continuing Education Program 
in the Chemistry and Materials Science Department (FY 1978). Rose, 
R.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 26 Sep 1978. Contract W-7405-ENG-48. 19p. Dep. NTIS, PC 
A02/MF AOl1. 

During FY 1978, seven classes were presented as part of the 
Technical Continuing Education Program in the Chemistry and 
Materials Science Department. The preliminary planning and orga- 
nization for these courses are described along with the classes. 
Changes to be made in future continuing education programs are 
suggested. 


17631 (UCRL—80943(Rev.1)) Opportunities for women in phys- 
ics. Max, C.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 25 Oct 1978. Contract W-7405-ENG-48. 25p. 
(CONF-780126—2). Dep. NTIS, PC A02/MF AOl1. 

From APS Society meeting; San Francisco, CA, USA (22 Jan 
1978). 

The most effective way to maximize opportunities for women 
in physics is to create more women physicists. With the current ratio 
of only 1 women per 30 practicing physicists, women cannot be 
expected to make many outstanding or visible contributions to the 
field. To encourage more high-school and college women to enter 
physics and other sciences, a Network of Women Scientists” is 
developing a wide variety of educational programs in the San 
Francisco Bay Area. These programs are described and form a 
model that could be emulated in other metropolitan areas. At the 
graduate and postgraduate levels, women tend toward career pat- 
terns that can make it more difficult to realize their full potential. 
The majority of married women physicists have husbands in the 
same or allied fields. Women avoid the growing areas of industrial 
and applied research, instead favoring teaching, where job openings 
are more limited. Data showing the influence of such career patterns 
on women’s productivity are discussed. 7 figures. 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 16366, 17041, 17540, 17629 


17632 (BNL—24960) Blackouts and brownouts and their effect 
on computer operations. Peskin, A.; Pittenger, C. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Sep 1978. Contract EY-76-C-02- 
0016. 11p. (CONF-781061—3). Dep. NTIS, PC A02/MF AO1. 

From AESOP-SCIE symposium on advanced computing; 
Las Vegas, NV. USA (19 Oct 1978). 

Reasons for blackouts and brownouts and the sensitivity of 
computers to them are described. The sequence of events in one 
typical blackout is recalled. The effects of blackouts on computers 
are discussed. It is estimated that the total cost of blackouts at a busy 
installation could exceed several hundred thousand dollars a year. 
An uninterruptible power system (UPS) can provide temporary 
power when utility power is unavailable. A solid-state UPS typically 
has four sections: battery, inverter, rectifier/charger, and UPS 
bypass. The computer must experience a minimum disturbance of 
voltage wave forms and phase relationships during switching. Con- 
siderations in the design and installation of a UPS and associated 
equipment are discussed; safety aspects are included. 6 figures. 

WR) 


17633 (CONF-781041—1) Student's non-central t on sampling 
from a gamma universe. Bowman, K.O.; Shenton, L.R. (Union Car- 
bide Corp., Oak Ridge, TN (USA). Nuclear Div.; Georgia Univ., 
Athens (USA)). 1978. Contract W-7405-ENG-26. 8p. Dep. NTIS, 
PC A02/MF AOl1. 

From Conference on quality control; Tokyo, Japan (Oct 
1978). 

A description is given of a simple method for approximating 
the percentage points of a coefficient of variation for a sample 
consisting of independently identically distributed gamma variates. 2 
figures, 3 tables. (RWR) 


17634 (CONF-781052—5) Extending reliability: transformation- 
al tailoring of abstract mathematical software. Boyle, J.M. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 5p. 
Dep. NTIS, PC A02/MF AOI. 

From ACM-SIGNUM conference on the programming envi- 
ronment for development of numerical software; Pasadena, CA, 
USA (18 Oct 1978). 

Production of software tailored to an individual application is 
addressed. The use of abstract programs is suggested because such 
programs capture the essence of a numerical algorithm without 
cluttering it with irrelevant detail. Various concrete executable 
programs can then be constructed automatically from an abstract 
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prototype program by applying transformations based on theorems 
of matrix algebra and on “algebraic” properties of programing 
languages. This method offers the hope of being able to provide a 
user with highly efficient programs tailored to his environment while 
maintaining the advantages of high reliability and low cost associat- 
ed with routines from the best mathematical software libraries. 
(RWR) 


17635 (CONF-781061—2) Terminal usage system at Oak _ 
National Laboratory. Winkler, D.R. (Union Carbide Co; 

Ridge, TN (USA). Computer Sciences Div.). 17 Oct 1978. baseee 
W-7405-ENG-26. 2p. Dep. NTIS, PC A02/MF AO1. 

From AESOP-SCIE symposium on advanced computing; 
Las Vegas, NV, USA (19 Oct 1978). 

A DECsystem10 timesharing system at Oak Ridge National 
Laboratory was upgraded a factor of three in CPU power in 
February 1977. This paper describes a terminal usage system to 
monitor dialup and hardwired terminal usage. The D DECsystem10’s 
terminal control hardware consists of two host multiplexors and five 
remote concentrators. The host multiplexors control 47 dialup lines, 
153 hardwired lines, and the five remote concentrators. Two pro- 
grams comprise the system. The first program reads the monthly 
accounting files and generates a data file composed of session 
records. The second program produces two basic types of reports— 
one set based on terminal usage and the other set based on users’ 
activities. These reports can be used as the basis for many manage- 
ment decisions. (RWR) 


17636 (IS-T—830) Special purpose computer to computer inter- 
face. Carter, B.F. III. (Ames Lab., IA (USA) Jan 1979. Contract 
W-7405-ENG-82. 56p. Dep. NTIS, PC A04/MF AOI. 

Thesis. 

The specific design criteria for interfacing two dissimilar 
computers are presented. The discussion also includes hardware and 
software protocol for communication between the systems. 14 fig- 
ures, 2 tables. 


17637 (JAERI-M—7337) Special I/O routine based on the 
BSAM level. Okamoto, M.; Takizuka, T.; Wada, Y.; Okada, T. 
(Japan Atomic Energy Research Inst., Tokyo). Oct 1977. 3l1p. (in 
Japanese). Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

A Special I/O routine "FORTXDAM” has been dev 
which is based on the BSAM Level. Program "FORTXD. 
useful in input-output of large quantities of data, random access 
(direct access), usage of the double (or multi) buffers technique or 
asynchronous input-output. Written in FASP language available for 
the computer system FACOM 230-75 of JAERI, it consists of six 
basic sub-programs which can be called in FORTRAN 
FORTXDAM is useful especially in large-scale computer sim 
tions in thermonuclear fusion and plasma physics research. 


17638 (SAND—77-0552) Algorithm for linear least squares 
problems with equality and nonnegativity constraints. Haskell, K.H.; 
Hanson, R.J. (Sandia Labs., Albuquerque, NM (USA)). Jun 1978. 
Contract EY-76-C-04-0789. 39p. Dep. NTIS, PC A03/MF AO1. 

A new algorithm for solving a linear least-squares problem 
with linear constraints is presented. The constraints can be equality 
constraint equations and nonnegativity constraints on selected varia- 
bles. This problem, while appearing to be quite special, is the core 
problem arising in the solution of the general linearly constrained 
linear least-squares problem. The reduction process of the general 
problem to the core problem can be done in many ways. Three such 
techniques are discussed. The method employed for solving the core 
problem is based on combining the equality constraints with differen- 
tially weighted least-squares equations to form an augmented least- 
squares system. This weighted least-squares system is solved with 
nonnegativity constraints on selected variables. Seven small exam- 
ples, including a constrained least-squares curve fitting example, are 
presented. A reference to user instructions for subpro to 
compute solutions of constrained least-squares problems is included. 
3 figures, 9 tables. 


17639 (SAND—78-1646) User/programmer guide for UCMDS59: 
store drawing file index information, Nelson, N.J. (Sandia Labs., 
Albuquerque, NM (USA)). Sep 1978. Contract EY- 76-C-04-0789. 
21p. Dep. NTIS, PC A02/MF AOI. 

This document describes program UCMDS59--an Applicon 
AGS/870 User Command to read information from the file index 
table of a drawing file and store it in a text file, create the formal 
filename for the file, and store the file under that filename in a 
release area on disk. 3 figures. 


17640 (SLAC-PUB—2205) Software for microcircuit systems. 
Kunz, P.F. (Stanford Univ., CA (USA)). Oct 1978. Contract EY-76- 
C-03-0515. 15p. Dep. NTIS, PC A02/MF AO1. 

Modern Large Scale Integration (LSI) microcircuits are 
meant to be programed in order to control the function that they 
perform. The basics of microprograming and new microcircuits have 
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already been discussed. In this course, the methods of developing 
software for these microcircuits are explored. This generally requires 
a package of support software in order to assemble the micropro- 
gram, and also some amount of support software to test the micro- 
pro; and to test the microprogramed circuit itself. 15 figures, 2 
tables. (RWR) 


17641 Suppression of inherent instabilities in initial value meth- 
ods. Wang, T.S.; Dobrott, D. (General Atomic Se x! San 
a 0, California 92138). J. Comput. Phys.; 29: No. 1, 93-100(Oct 
1978). 

A simple integration method is presented that mitigates inher- 
ent instabilities in certain ordinary differential equations. These insta- 
bilities occur for initial value problems or for problems of infinite 
range where initial value methods are required. Our technique uses a 
modified initial value method that employs a restart scheme. The 
restart values for the dependent variables are found by the Newton- 
Raphson technique. The method is applied to the “tearing mode” 
equations of resistive magnetohydrodynamics. Accuracy to six 
places is achieved. 


17642 Automated computation of modified equations. Cloutman, 
L.D.; Fullerton, L.W. (Theoretical Division, MS-216 Los Alamos 
Scientific Laboratory Los Almos, New Mexico 81545). J. Comput. 
Phys.; 29: No. 1, 141-144(Oct 1978). 

Two ALTRAN programs for expanding a difference equa- 
tions in a Taylor series are discussed. An application to the one- 
dimensional continuity equation is made. 


17643 Simultaneous approximation in scales of Banach spaces. 
Bramble, J.H.; Scott, R. (Energy Research and Development Ad- 
ministration). Math. Comput.; 32: No. 1144, 947-954(Oct 1978). 

The problem of verifying optimal approximation simulta- 
neously in different norms in a Banach scale is reduced to verifica- 
tion of optimal approximation in the highest order norm. The basic 
tool used is the Banach space interpolation method developed by 
Lions and Peetre. Applications are given to several problems arising 
in the theory of finite element methods. 


17644 Symbolic generation of finite difference formulas. Keller, 
H.; Pereyra, V. (Energy Research and Development Administra- 
tion). Math. Comput.; 32: No. 1144, 955-971(Oct 1978). 

Tables of coefficients for high order accurate, compact ap- 
proximations to the first ten derivatives on and at the midpoints of 
uniform nets are presented. The exact rational weights are generated 
and tested by means of symbolic manipulation implemented through 
MACSYMA. These weights are required in the application of de- 
ferred corrections to new methods for solving higher order two 
point boundary value problems. 


17645 Numerical treatment of eigenvalue problems for differen- 
tial equations with discontinuous coefficients. Babuska, I.; Osborn, 
J.E. (U.S. Energy Research and Development Administration). 
Math. Comput.; 32: No. 1144, 991-1023(Oct 1978). 

The eigenvalues of a second order differential equation are 
approximated by “factoring” the second order equations into a first 
order system and then applying the Ritz-Galerkin method to this 
system. Convergence results and error estimates are derived. These 
error estimates are derived. These error estimates are based on the 
application of Sobolev spaces with variable order. 


17646 Limiting precision in differential equation solvers. II 
Sources of trouble and starting a code. Shampine, L.F. (U. S. Depart- 
ment of Energy). Math. Comput.; 32: No. 1144, 1115-1122(Oct 1978). 

The reasons a class of codes for solving ordinary differential 
equations might want to use an extremely small step size are investi- 
gated. For this class the likelihood of precision difficulties is evaluat- 
ed and remedies examined. The investigations suggests a way of 
papeee ng automatically an initial step size which should be reliably 
on scale. 


17647 Dispersion analysis for difference schemes: tables of gener- 
alized Airy functions. Chin, R.C.Y.; Hedstrom, G.W. (U. S. Energy 
Research and Development Administration). Math. Comput.; 32: No. 
1144, 1163-1170(Oct 1978). 

This papers contains graphs and tables of the function /sup 
Ai/p,q(/sup alpha,x/) = f /sup infinity/: oo (27)~! exp}y/sup p//p- 
ay/sup q//q+ixy}dy and its indefinite integral for p=3,5,7, for 
q=2,4,6, and for several values of a with a> or =0. It is shown 
how these tables should influence the choice of an artifical viscosity 
for a difference scheme for a linear hyperbolic equation. 


17648 Improved multivariate polynomial factoring algorithm. 
Wang, P.S. (Laboratory for Computer Science). Math. Comput.; 32: 
No. 1144, 1215-1231(Oct 1978). 

A new algorithm for factoring multivariate polynomials over 
the integers based on an algorithm by Wang and Rothschild is 
described. The new algorithm has improved strategies for dealing 
with the known problems of the original algorithm, namely, the 
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leading coefficient problem, the bad-zero problem and the occur- 
rence of extraneous factors. It has an algorithm for correctly prede- 
termining leading coefficients of the factors. A new and efficient 

adic algorithm named EEZ is described. Bascially it is a linearly 
convergent variable-by-variable parallel construction. The improved 
algorithm is generally faster and requires less store then the original 
algorithm. Machine examples with comparative timing are included. 


INFORMATION HANDLING 


17649 (K/CSD/INF—78/4) Experiences in using the librarian 
as an aid in managing large-scale data bases. Sexton, J.L. (Union 
Carbide Corp., Oak Ridge, TN (USA). Computer Sciences Div.). 
1978. Contract W-7405-ENG-26. 15p. (CONF-780370—1). Dep. 
NTIS, PC A02/MF AOl. 

From 2. librarian user group meeting; Atlanta, GA, USA (6 
Mar 1978). 

The UCC-ND Cost Estimating System requires the storage, 
maintenance, and retrieval of many data bases varying widely in size 
(up to 50,000 records) and associated with each other in a variety of 
subtly implied ways. A system was devised whereby the data are 
stored on a Librarian master file in a “highly atomized” form and are 
retrieved and configured at job submission time on the basis of 
criteria such as work-package structuring, Engineering D ment 
organizational lines, etc. The simplicity and ease-of-use of Librarian 
enabled implementation of an on-line data base management system 
in a period of approximately two months, and led to higher bench- 
marks of responsiveness and reliability than were previously possi- 
ble. 5 figures. 


17650 (SAND—78-1961C) Summary of the Sandia Materials 
Information Data Bank. Mead, K.E. (Sandia Labs., Albuquerque, 
NM (USA)). 1978. Contract EY-76-C-04-0789. 14p. (CONF- 
781067—3). Dep. NTIS, PC A02/MF AO1. 

From 6. DOE compatibility meeting; Golden, CO, USA (17 
Oct 1978). 

The Sandia Materials Information Data Bank is intended to 
provide quick retrieval of information regarding materials properties 
and reactions. The data bank consists of two major parts: a comput- 
erized index of materials and document descriptions and a micro- 
fiche file of all documents catalogued in the computer. Of particular 
interest is a record of our materials aging and compatibility data. 
The computer program provides rapid interactive searching and has 
been written so that the uninitiated can quickly learn to search. The 
data bank now references 420 documents and memoranda with 
information on 600 materials. 


CIVILIAN DEFENSE 


17651 (AD-A—052366) Candidate U. S. civil defense programs. 
Technical report. Sullivan, R.J.; Heller, W.M.; Aldridge, E.C. Jr. 
(System Planning Corp., Arlington, VA (USA)). Mar 1978. Contract 
DCPAOI1-77-C-0219. 91p. (SPC—342). NTIS PC A0O5/MF AOl. 

The results of an analysis of candidate U. S. civil defense 
programs, assuming a mid-1980s Soviet attack versus counterforce 
and countervalue targets are presented. Six specific programs, and 
two options to these programs, were identified. Estimates were made 
of numbers of survivors and program costs. (Author) 
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Geothermal phenomenon and its applications, 4:15846 (CONF- 
750353—) 
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Environmental assessment of stationary source NO/sub x control 
technologies. Annual report no. 1, Jun 76-Jun 77, 4:17050 (PB— 
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Hybrid vehicle technology constraints and application assessment 
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1975—June 1976, 4:16601 (PB—278120) 

Aerospace Corp., El Segundo, CA (USA). Space Sciences Lab. 

User's guide to data obtained by the Aerospace Corporation 
energetic particle spectrometer on ATS-6, 4:17013 (N—78- 
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23297/2) 

AiResearch Mfg. Co., Torrance, CA (USA) 

Preliminary design package for solar heating and cooling systems, 
4:15693 (DOE/NASA/CR—150674) 
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Alabama Univ., Huntsville (USA). Kenneth E. Johnson 

Environmental and Energy Center 

Proceedings: the second national solar radiation data workshop, 
4:15488 (CONF-770998—) 

Alaska Dept. of Fish and Game, Anchorage (USA) 

Investigation of selected Alaska geothermal spring sources as 
possible salmon hatchery sites. Final report, January— 
September 1977, 4:15875 (IDO—1624-1) 

——— Div. of Energy and Power Development, Anchorage 

U 

Investigation of selected Alaska geothermal spring sources as 
possible salmon hatchery sites. Final report, January— 
September 1977, 4:15875 (IDO— 1624-1) 

Alaska Univ., Anchorage (USA). Dept. of Sociology 

Social impact of the trans-Alaska pipeline construction in Valdez, 
Alaska 1974-1975, 4:15198 (PB—279328) 

Allgemeine Elektricitaets-Gesellschaft AEG Telefunken, Berlin 

(Germany, F.R.) 

Construction of motor generators for pumped storage power 
stations, 4:16281 (AED-CONF—78-155-005) 

Allied Chemical Corp., Idaho Falls, ID (USA) 

Design, fabrication, and mockup testing in the Remote 
Maintenance Development Facility, 4:15363 (CONF-781105— 
46) 

NWCF maintenance features and capabilities, 4:15362 (CONF- 
781105—40) 

Allied Chemical Corp., Idaho Falls, ID (USA). Idaho Chemical 

Programs - Operations Office 

Effect of feed atomization and vessel configuration of fines 
formation and entrainment from fluidized-bed calciners, 4:15365 
(ICP—1175) 

Off-gas cleanup system considerations for fluidized-bed 
radioactive waste calcination at the ICPP, 4:15364 (ICP—1162) 

American Inst. of Plant Engineers, Cincinnati, OH | 

1976 AIPE international plant engineering conference, 4:16528 

(CONF-7606183—) 
Ames Lab., IA (USA) 

Electrodissolution, 4:16778 (IS-M—154) 

Quantifying the environmental impact of particulate deposition 
from dry unpaved roadways, 4:17042 (IS-T—826) 

Special purpose computer to computer interface, 4:17636 (IS-T— 
830 

pom... a Newton, MA (USA) 

Technology evaluation of the Stirling engine for stationary power 
generation in the 500 to 2000 horsepower range, 4:16958 
(ORO—5392-01) 

AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki 

High-current proton beams at Novosibirsk (electron 
compensation, charge-exchange injection, negative ion sources), 
4:16972 (LA-tr—78-53) 

AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst. 

Drift oscillation stabilization and their effect on plasma losses. 

Parts I and II, 4:17564 (KFTI—76-34) 
Argonne National Lab., IL (USA) 

Argonne pulsed neutron source program, 4:16977 (CONF- 
780873—1) 

Compton scatter in germanium and its effect on imaging with 
gamma-ray position-sensitive detectors, 4:16990 (CONF- 
781028—1) 





ARIZONA UNIV., TUCSON (USA) 


Development and production of superconducting resonators for 
the Argonne Heavy Ion Linac, 4:16973 (CONF-780952—15) 

Differential tracing of oily waste and the associated water mass by 
tagging with rare earths, 4:17092 (CONF-7810109—1) 

Effects of air blast on power plant structures and components, 
4:16259 (NUREG/CR—0442) 

Evaluation of ceramic refractories for slagging gasifiers: summary 
of progress to date, 4:14975 (ANL—78-61) 

Extending reliability: transformational tailoring of abstract 
mathematical software, 4:17634 (CONF-781052—5) 

Molecular cluster theory of chemical bonding in actinide oxide, 
4:16786 (CONF-780823—1 1) 

Peak-load problem with storage technology, 4:16418 (ANL/ 
SPG—8) 

Performance characteristics of a pulse combustion water heater, 
4:16912 (ANL/EES-TM—19) 

Superconducting spin tipping solenoids for ZGS polarized beam 
facility, 4:16974 (CONF-780952—16) 

Thin film superconducting switches, 4:16908 (CONF-780952—19) 

Arizona Univ., Tucson (USA) 

Diffraction dissociation of high energy proton on helium, 4:17346 
(CONF-780826—10) 

Proton-helium elastic scattering from 40 to 400 GeV, 4:17345 
(CONF-780826—9) 

Arkansas Power and Light Co., Little Rock (USA) 
Arkansas Nuclear One, Unit No. 2 technical specification, 4:16038 


(NUREG—0336) 
Arkansas Univ., Little Rock (USA). Industrial Research and 
Extension Center 


Effects of environmental protection regulation on regional 
economic development. Final report, 4:16345 (PB—278918) 
Army Missile Research and Development Redstone 
Arsenal, AL (USA). Ground Equip;Missile Structures Directorate 
An experimental technique to evaluate the blow-off effects of 


nuclear wea; . Technical report, 4:17035 (AD-A—052749) 
Atlantic Richfield Hanford Co., WA (USA) 


Characterization of pollucite as a material for the long term 
storage of cesium-137, 4:15376 (ARH-SA—294) 

Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 

Nuclear Labs. 

Analysis of transient measurements in the ZED-2 reactor, 4:16190 
(AECL—5967) 

Digital computer control on Canadian nuclear power plants - 
experience to date and the future outlook, 4:16175 (AECL— 
5916) 

Effect of condenser water in-leakage on steam generator water 
chemistry, 4:16077 (AECL—5849) 

Effects of UO: pellet shape on strains induced in collapsible 
zircaloy cladding - status May 1976, 4:16081 (AECL—5978) 

GISMO: a program for calculating hydrodynamic oscillations in 
the Gentilly-1 steam mains, 4:16078 (AECL—5912) 

Irradiation behaviour of U-Si-Al with peripheral voidage, 4:16167 
(AECL—5304) 

Lattice measurements with 36-element natural UO, fuel in the 
ZED-2 hot loop facilities: detailed lattice cell parameters, 
4:16191 (AECL—5969) 

Measurements of bundle end flux peaking effects in 37-element 
CANDU PHW fuel, 4:16079 (AECL—5968) 

Prototype bellows sealed nuclear valve development -reliability 
through testing, 4:16080 (AECL—5972) 

Steam generator tube failures: experience with water-cooled 
nuclear power reactors during 1976, 4:16148 (AECL—6095) 

Two-phase control absorber development program: first results 
from out-reactor static tests, 4:16176 (AECL—6077) 

Ultrasonic leak detection, 4:16147 (AECL—5316) 

Atomic Energy of Canada Pinawa, Manitoba. Whiteshell 

Nuclear Research t 


Concrete canister program, 4:15375 (AECL—5965) 

Material irradiation facility for the WR-1 reactor, 4:16189 
(AECL—5683) 

Report by the committee assessing fuel storage. Part 1: summary, 
4:15373 (AECL—5959/1) 

Report by the committee assessing fuel storage. Part 2: 
appendices, 4:15374 (AECL—5959/2) 

Atomics International Div., Golden, CO (USA). Rocky Flats Plant 

Quality engineering and control semiannual progress report, 
November—December 1977 and January—April 1978, 4:16754 
(RFP—2769) 
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Australian Atomic Energy Commission Research Establishment, 
Lucas Heights 
Study of the burial ground used for radioactive waste at the Little 
Forest area near Lucas Heights New South Wales, 4:15372 
(AAEC/E—427) 


Babcock and Wilcox Co., Alliance, OH (USA). Research Center 

Hydraulic characteristics of the initial design for the Consolidated 
Nuclear Steam Generator. Final report, 4:16217 (PB—277476) 

Hydraulic characteristics of the initial design for the consolidated 
nuclear steam generator. executive summary. Final report, 
4:16218 (PB—277477) 

Badger Plants, Inc., Cambridge, MA (USA) 

Conceptual design of a coal to methanol commercial plant. 
Volume III. Environmental. Interim final report, July 16, 
1976—February 15, 1978, 4:15461 (FE—2416-24(Vol.3)) 

Banks (R.L.) and Associates, Inc., Washington, DC (USA) 

Freight data requirements for statewide transportation systems 

planning--research “—. Final report, 4:16516 (PB—279466) 
Battelle Columbus Labs., OH (USA) 

Development and evaluation of die and container materials. Third 
quarterly progress report, April 1—June 30, 1978, 4:15496 
(DOE/JPL/954876—78/3) 

Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.) 

Warm and cold forming of boron fiber reinforced aluminum., 
4:16728 (N—78-17161) 

Battelle Pacific Northwest Labs., Richland, WA (USA) 

Comparative cost study of four wet/dry cooling concepts that use 
ammonia as the intermediate heat exchange fluid, 4:15901 
(PNL—2661) 

Conceptual study, 4:16011 (PNL—2640(App.)) 

Costs of regulatory compliance: categories and estimating 
techniques, 4:16405 (PNL—2428) 

Critical separation between subcritical clusters of 4.29 wt % *°U 
enriched UO: rods in water with fixed neutron poisons, 4:16828 
(NUREG-PNL—2615) 

Estimates of process energy use in four key food products 
industries, 4:16527 (BNWL-SA—6482) 

In vivo study of cadmium-induced chromsomal changes in 
somatic and germinal tissue of CS7BI/6J male mice, 4:17188 
(PNL—2722) 

Procedures for rounding measurement results in nuclear materials 
control and accounting, 4:15439 (PB—280066) 

Radiological assessment of steam generator removal and 
replacement, 4:16252 (NUREG/CR—0199) 

Research and development activities waste fixation program. 
Quarterly progress report, April—June 1977, 4:15368 (PNL— 
2265-2) 

Social impact assessment and management methodology using 
social indicators and planning strategies, 4:17103 (PNL-RAP— 
18) 

Spectral estimates of a wind fluctuation statistic pertaining to wind 
energy generators, 4:15882 (PNL—2511) 

TRAN-STAT statistics for environmental transuranic studies, 
4:17074 (PNL-SA—6902) 

Verification statistic for numerical wind models, 4:15881 (PNL— 
2510) 

Weathering characteristics of potential solar reflector materials: a 
survey of the literature, 4:15779 (PNL—2824) 

Beca, Carter, Hollings and Ferner Ltd., Auckland (New Zealand) 

Energy in transport. Volume I. Data. Report No. 27, 4:16515 
(NP—23411) 

Bechtel National, Inc., San Francisco, CA (USA) 

Design. cf low-cost structures for photovoltaic arrays. Task II 
technical report. Study of structural designs, 4:15504 (SAND— 
78-7033) 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VIII: balance of plant, 4:16092 (EPRI-NP—882(Vol.6)) 

Bendix Corp., Kansas City, MO (USA) 

Characteristics of laser cutting Kevlar laminates. Topical report, 
4:16733 (BDX—613-2075(Rev.)) 

Characterization of thin film microstrip attenuators at microwave 
frequencies, 4:16906 (BDX—613-1857(Rev.)) 
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Resin process controls. Final report, 4:16907 (BDX—613- 
1988(Rev.)) 

Shelf-life determination of epoxy prepregs and film adhesives, 
4:16734 (BDX—613-2110) 

Bhabha Atomic Research Centre, Bombay (India) 

Studies on inorganic exchangers - polyantimonic acid, 4:15354 
(BARC—894) 

Bodenheimer (B.A.) and Co., Inc., Stamford, CT (USA) 

Air leakage in refrigerated vans. Literature survey, 4:16517 
(COO/W—4338-1) 

Boeing Aerospace Co., Seattle, WA (USA) 

Solar power satellite system definition study. Part 1 and Part 2, 
Volume 1: executive summary, 4:15666 (N—78-20162) 

Solar power satellite system definition study. Part 2, Volume 8: 
SPS launch vehicle ascent and entry sonic overpressure and 
noise effects, 4:15667 (N—78-20163) 

Solar power satellite system definition study. Part 3:. Final 
briefing, 4:15668 (N—78-20164) 

Boeing Aerospace Co., Seattle, WA (USA). Space Div. 

Solar power satellite system definition study. Part 1 and Part 2, 
Volume 2: technical summary. Final report, 4:15660 (N—78- 
20156) 

Solar power satellite system definition study. Part 2, Volume 4: 
microwave power transmission systems. Final report, 4:15662 
(N—78-20158) 

Solar power satellite system definition study. Part 2, Volume 5: 
space operations (construction and transportation). Final report, 
4:15663 (N—78-20159) 

Solar power satellite system definition study. Part 2, Volume 6: 
evaluation data book. Final report, 4:15664 (N—78-20160) 

Solar power satellite, system definition study. Part 2, Volume 3: 
SPS satellite systems. Final report, 4:15661 (N—78-20157) 

Solar power satellite system definition study, Volume 7. Final 
briefing, 4:15665 (N—78-20161) 

Boeing Computer Services Co., Seattle, WA (USA). Energy 

Technology Applications Div. 

Cost/benefit analysis of the Integrated Safeguards Information 
System (ISIS) alternatives. Final report, May 15, 1978—August 
15, 1978, 4:15437 (NUREG/CR—0333) 

Bradley Univ., Peoria, IL (USA) 

Dynamics of manganese, cadmium, and lead in experimental 

power plant ponds, 4:17184 (PB—279032) 
Brookhaven National Lab., Upton, NY (USA) 

Backward K“ p elastic scattering and 0°~ w* production, 4:17359 
(LBL—17985) 

Blackouts and brownouts and their effect on computer operations, 
4:17632 (BNL—24960) 

Environmental control technology for carbon dioxide, 4:17040 
(BNL—24999) 

Erosion—corrosion, 4:16680 (BNL—24884) 

Experimental tests of recent nuclear models with the (n,’y) 
reaction, 4:17483 (BNL—25283) 

Heat transfer at a beam port corner, 4:16979 (BNL—23748) 

Informal conference on status and future of solar neutrino 
research. Proceedings, 4:17238 (BNL—50879(Vol.1)) 

Informal conference on status and future of solar neutrino 
research. Proceedings, 4:17245 (BNL—50879(Vol.2)) 

Linear Accelerator Reactors (LARs) year end report, FY 1977— 
September 30, 1977, 4:16964 (BNL—50766) 

Measurement of vp—vp and anti vp — anti vp elastic scattering, 
4:17341 (CONF-780762—4) 

Measurement of the cross section for the process v/sub / + e~ 
— v/sub y/ + e- at high energies, 4:17338 (BNL—24814) 

Medical application of neutron capture y-ray spectroscopy: 
measurement of cadmium and nitrogen in living human subjects, 
4:17146 (BNL—24711) 

Proceedings of the 1977 national synchrotron light source summer 
theory workshop, Brookhaven National Laboratory, Upton, 
New York, June 20—24, 1977, 4:16963 (BNL—23695) 

Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL—24933) 

Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals, 4:17145 (BNL—24614) 

Study of low-lying states in ''°Ag following, 4:17465 (BNL— 
24923) 


CALIFORNIA UNIV., BERKELEY (USA) 


Brookhaven National Lab., Upton, NY (USA). National Center for 
Analysis of Energy Systems 
Noise radiation from energy center cooling towers, 4:15900 
(BNL—50564) 
Brookings Institution, Washington, DC (USA) 
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The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR/QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In cases 
for which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
“See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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A-BOMB SURVIVORS/GENETIC VARIABILITY 
Frequency in Japanese of genetic variants of 22 proteins. I. 
Albumin, ceruloplasmin, haptoglobin, and transferrin, 4:17173 
A-BOMB SURVIVORS/GENETICS 
Frequency in Japanese of gentic variants of 22 proteins II. 
Carbonic anhydrase I and II, lactate dehydrogenase, malate 
dehydrogenase, nucleoside phosphorylase, triose phosphate 
isomerase, haemoglobin A and haemoglobin Ag, 4:17174 
Frequency in Japanese of genetic variants of 22 proteins III. 
Phosphoglucomutase-1, phosphoglucomutase-2, 6- 
phosphogluconate dehydrogenase, adenylate kinase, and 
adenosine deaminase, 4:17175 
AC SYSTEMS 
See also EHV AC SYSTEMS 
HVAC SYSTEMS 
AC SYSTEMS/CONTROL SYSTEMS 
Sub-optimal stochastic wide range controller for power systems, 
4:15987 
AC SYSTEMS/DESIGN 
Distribution system for ac electrical energy derived from dc 
energy sources (Patent), 4:15982 
AC SYSTEMS/GAS-INSULATED CABLES 
Gas insulated transmission line with particle trap (Patent), 4:15993 
AC SYSTEMS/STABILITY 
Effects of different parameters on transient stability of power 
system, 4:15989 
AC SYSTEMS/VOLTAGE REGULATORS 
Effects of different parameters on transient stability of power 
system, 4:15989 
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ACCELERATOR BREEDERS/FEASIBILITY STUDIES 
Linear Accelerator Reactors (LARs) year end report, FY 1977- 
September 30, 1977, 4:16964 (BNL-50766) 
ACCIDENTS 
See also RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
ACCIDENTS/PROBABILITY 
Factors influencing the public perception of risks to health and 
safety: a brief summary, 4:17165 (BNL-24000) 
CES 


See QUARKS 
ACETATES/METABOLISM 
Lipogenesis in the developing brain from intracranially 
administered [1-'*C] acetate and [U-'*C] glucose, 4:17126 
ACID ELECTROLYTE FUEL CELLS/CATALYSTS 
Polymeric iron phthalocyanines as catalysts of oxygen reduction 
in acidic electrolytes, 4:16450 
ACTINIDE COMPLEXES/RESEARCH PROGRAMS 
Research in nuclear chemistry. Progress report, March 1, 1978- 
February 28, 1979, 4:16787 (ORO-1797-86) 
ACTINIDE COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Three coordination in metal complexes, 4:16633 
ACTINIDES/RADIOMETRIC ANALYSIS 
Quality engineering and control semiannual progress report, 
November-December 1977 and January- April 1978, 4: 16754 
(RFP-2769) 
ACTINIDES/SEPARATION PROCESSES 
Removal of actinides from nuclear fuel reprocessing wastes, 
4:15355 (CONF-780304- 
ACTINIUM 227 TARGET/PHOTONUCLEAR REACTIONS 
Photofission of 727 Ac, 4:17482 
ACTIVATION ANALYSIS/EQUIPMENT 
Automated facility for analysis of soil samples by neutron 
activation, counting, and data control, 4:16751 (UCRL-81770) 
ACTIVATION DETECTORS 
Bounds for integral responses obtained from neutron activation 
measurements, 4:17008 (EUR-5667(Pt.1)) 
Review of activation methods for the determination of neutron 
flux density spectra, 4:17009 (EUR-5667(Pt.1)) 
Utilization of the reaction ®*Nb(n,n')sup(93m)Nb for fast neutron 
fluence measurement, 4:16991 (EUR-5667(Pt.1)) 
ACTIVATION DETECTORS/CALIBRATION 
Reactor dosimetry using TLD and Rh-activation techniques, 
4:16998 (EUR-5667(Pt.1)) 
ACTIVATION DETECTORS/DATA ANALYSIS 
WINDOWS: a program for the analysis of spectral data foil 
activation measurements, 4:17497 (ORNL/TM-6656) 
ACTIVATION DETECTORS/FABRICATION 
Present status of our investigations for the development of high- 
temperature resistant activation detectors, 4:16993 (EUR- 
5667(Pt.2)) 
ACTIVATION DETECTORS/PERFORMANCE 
Application of the ®*Nb(n,n’)sup($3m)Nb reaction to the 
dosimetry of testing materials irradiations, 4:16999 (EUR- 
5667(Pt.1)) 
Neutron integration at high temperature (1250°C and beyonds), 
4:16995 (EUR-5667(Pt.2)) 
ACTIVATION DETECTORS/SELF-SHIELDING 
Neutron selfshielding of activation detectors used in spectrum 
unfolding, 4:16996 (EUR-5667(Pt.2)) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE DIPHOSPHATE 
See ADP 
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ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
ADIPOSE TISSUE/BIOCHEMICAL REACTION KINETICS 
Kinetic model building using advanced nuclear medicine 
techniques: the kinetics of chromium(III) in the human body 
cr), 4:17111 (LBL-7473) 
ADL PROCESS/ECONOMICS 
ADL extractive coking process, 4:15016 
ADP 
(Adenosine diphosphate.) 
ADP/CHEMICAL REACTIONS 
Chromatographic separation and continuously referenced, on-line 
monitoring of creatine kinase isoenzymes by use of an 
immobilized-enzyme microreactor, 4:16760 
ADSORPTION/MATHEMATICAL MODELS 
Mathematical description of adsorption and transport of reactive 
solutes in soil: a review of selected literature (Theory is 
applicable in such diverse areas as agriculture, nuclear waste 
management, sanitary engineering, and groundwater 
hydrology), 4:17079 (ORNL-5403) 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
AERIAL SURVEYING/URANIUM DEPOSITS 
Aerial radiometric and magnetic survey: Reno National 
Topographic Map, Nevada, 4:15269 (GJBX-117(78)(Vol.2)) 
AEROBIC DIGESTION/HEAT RECOVERY 
Temperature-controlled sludge aeration. An attempt to use 
reaction heat of oxidation processes. Final report (In Swedish), 
4:16573 (STU-76-3403) 
OSOLS 
Aerosol growth kinetics during SO2 oxidation (Heteromolecular 
condensation.), 4:17062 
AEROSOLS/GAS ANALYSIS 
Characterization of organic particulate matter. Final report, 
4:17051 (PB-279209) 
AEROSOLS/SEPARATION PROCESSES 
Application of velocity selective freeze displacement to the 
separation and characterization of particulate matter in air 
pollution samples, 4:17069 
AEROSPACE INDUSTRY/INDOOR AIR POLLUTION 
Health hazard evaluation determination report 77-63-449, 
McDonnel Aircraft Company, St. Louis, Missouri, 4:17046 (PB- 
278058) 
AEROSPACE INDUSTRY/INDUSTRIAL MEDICINE 
Health hazard evaluation determination report 77-63-449, 
McDonnel Aircraft Company, St. Louis, Missouri, 4:17046 (PB- 
278058) 
AFTERBURNERS/PERFORMANCE 
Emissions performance of lean thermal reactors: effects of volume, 
configuration, and heat loss, 4:16607 
AFTER-HEAT REMOVAL 
Post-accident heat removal in LMFBR’s, 4:16276 
AGR REACTOR (WINDSCALE) 
See WAGR REACTOR 
AGR TYPE REACTORS 
See also WAGR REACTOR 
AGR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Velocity and temperature distributions in jets with initially non- 
uniform profiles, 4:16057 (CEGB-RD/B/N-3397> 
AGRICULTURAL WASTES 
See also BAGASSE 
AGRICULTURAL WASTES/GROUND DISPOSAL 
Economic and regulatory aspects of land application of wastes to 
agricultural lands, 4:17088 
AGRICULTURE/ENERGY DEMAND 
Economic effect on agricultural production of alternative energy 
input prices: Texas high plains. Technical report, 4:16523 (PB- 


279039) 
AGRICULTURE/FUEL CONSUMPTION 
Tillage and energy survey. Report of the Agricultural Energy 
Advisory Committee, 4:16532 (NP-23539) 
AGRICULTURE/WASTE HEAT UTILIZATION 
a power plant waste heat utilization, 4:16548 (COO-2869-1) 
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See also EARTH ATMOSPHERE 
AIR/MASS TRANSFER 
Structural and parametric identification of mathematical models 
for mine ventilation, 4:15094 
AIR CLEANING SYSTEMS 
— of exhaust air and off-gas in nuclear power stations, 
AIR CLEANING SYSTEMS/CONTROL SYSTEMS 
Tritium monitoring at the Sandia Tritium Research Laboratory, 
4:17076 (SAND-78-8657) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
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AIR CONDITIONERS/COMPUTER CALCULATIONS 
Energy consumption calculations for air conditioning plant, 
16488 


4: 
AIR CONDITIONERS/DESIGN 
Low energy consumption air conditioning system (Patent), 
4:16461 
AIR CONDITIONERS/ENERGY CONSUMPTION 
Energy consumption calculations for air conditioning plant, 
4:16488 


Power consumption calculations for air conditioning installations, 
4:16487 


AIR FILTERS/PERFORMANCE TESTING 

Ventilation system pressure transients. Proposed experiments and 

shock tube conceptual design, 4:16794 (LA-7413-MS) 
AIR FILTERS/TEST FACILITIES 

Ventilation system pressure transients. Proposed experiments and 

shock tube conceptual design, 4:16794 (LA-7413-MS) 
AIR HEATERS 

See also SOLAR AIR HEATERS 
AIR HEATERS/DESIGN 

MHD air heater development technology, October 1977-March 

1978, 4:16440 (FE-3005-1) 
AIR HEATERS/EFFICIENCY 
Negligence losses and efficiency of flue gas air heaters, 4:15941 
AIR HEATERS/MATERIALS TESTING 
MHD air heater development technology, October 1977-March 
1978, 4:16440 (FE-3005-1) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
STATIONARY POLLUTANT SOURCES 

Aerosol growth kinetics during SO2 oxidation (Heteromolecular 

condensation.), 4:17062 
AIR POLLUTION/CHEMICAL ANALYSIS 

Application of velocity selective freeze displacement to the 
separation and characterization of particulate matter in air 
pollution samples, 4:17069 

AIR POLLUTION/CHEMICAL REACTIONS 

Chemistry in the atmosphere, 4:17060 

AIR POLLUTION/CHROMIUM 

Disposal of hazardous materials - chromium recycling (France), 
4:16557 (PB-279152) 

AIR POLLUTION/DAILY VARIATIONS 

Characterization of organic particulate matter. Final report, 
4:17051 (PB-279209) 

AIR POLLUTION/ENVIRONMENTAL EFFECTS 

Studies on the role of solar ultraviolet radiation in natural water 
purification by aquatic ecosystems. Research report, 4:17163 
(PB-278666 

AIR POLLUTION/FLUORINATED ALIPHATIC 

HYDROCARBONS 

Halocarbons: effects on stratospheric ozone, 4:17052 (PB-279319) 

AIR POLLUTION/GLOBAL ASPECTS 

Sulfur in the atmosphere: proceedings of the international 

symposium, 1977, 4:17061 
AIR POLLUTION/MANUALS 

Environmental information resources for state and local elected 

officials. General Reference Guide, 4:16353 (PB-278682) 
AIR POLLUTION/MATHEMATICAL MODELS 

Problem of estimating the autocorrelation function of spatio- 
temporal variables. Technical report No. 6 (Applications in 
Statistical air pollution research), 4:17041 (COO-2874-32) 

AIR POLLUTION/MONITORING 

Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 

Characterization of organic particulate matter. Final report, 
4:17051 (PB-279209) 

Houston Urban Plume Study: 1974, description and data. Final 
report, 4:17054 (PB-279409) 

Problem of estimating the autocorrelation function of spatio- 
temporal variables. Technical report No. 6 (Applications in 
statistical air pollution research), 4:17041 (COO-2874-32) 

AIR POLLUTION/PLUMES 

Plume dispersion and SOz flux measurments at Drax Power 
Station, England, 4:17044 (N-78-20660) 

AIR POLLUTION/POLLUTION REGULATIONS 

Effects of environmental protection regulation on regional 
economic development. Final report, 4:16345 (PB-278918) 

AIR POLLUTION/STANDARDS 
Uniform air pollution index, 4:17068 
AIR POLLUTION/SULFUR DIOXIDE 

Plume dispersion and SO, flux measurments at Drax Power 

Station, England, 4:17044 (N-78-20660) 
AIR POLLUTION/TOXICITY 

Toxicology research projects directory, 1978. Monthly repts, 

4:17195 (NTISUB/D-245) 
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AIR POLLUTION ABATEMENT/EMPLOYMENT 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 
AIR POLLUTION ABATEMENT/MANPOWER 
A national environmental/energy workforce assessment, business 
and industry. Final report on phase 1, 4:16350 (PB-277904) 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 
AIR POLLUTION ABATEMENT/POLLUTION CONTROL 
EQUIPMENT 
Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for CO2 removal, recovery, 
disposal, and reuse), 4:17040 (BNL-24999) 
AIR POLLUTION ABATEMENT/TECHNOLOGY 
MENT 


Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for CO2 removal, recovery, 
disposal, and reuse), 4:17040 (BNL-24999) 

AIR POLLUTION CONTROL 

Invariance of longevity for Drosophila fed N,N- 
diethylhydroxylamine, 4:17186 

Proceedings of the environmental engineering and science 
conference, 6th annual, 1977, 4:17038 

AIR POLLUTION CONTROL/EMPLOYMENT 

A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 

AIR POLLUTION CONTROL/EQUIPMENT 

If you don’t burn coal and have to, what do you do about air 
pollution controls, 4:15951 (CONF-780485-6) 

AIR POLLUTION CONTROL/MANPOWER 

A national environmental/energy workforce assessment, business 
and industry. Final report on phase 1, 4:16350 (PB-277904) 

A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 

AIR POLLUTION CONTROL/POLLUTION CONTROL 

EQUIPMENT 

Environmental assessment of stationary source NO/sub x control 
technologies. Annual report no. 1, Jun 76-Jun 77, 4:17050 (PB- 
279083) 

Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for CO2 removal, recovery, 
disposal, and reuse), 4:17040 (BNL-24999) 

AIR POLLUTION CONTROL/POLLUTION LAWS 

A national environmental/energy workforce assessment, national 

legislation. Final report on phase 1, 4:16351 (PB-277905) 
AIR POLLUTION CONTROL/RESEARCH PROGRAMS 

State and local grant awards - October-March fy 1977, 4:16365 
(PB-279888) 

AIR POLLUTION CONTROL/TECHNOLOGY ASSESSMENT 

Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for CO2 removal, recovery, 
disposal, and reuse), 4:17040 (BNL-24999) 

AIR POLLUTION MONITORS 

Measurements in the framework of environmental protection. 
Measuring equipment and measuring standards for the 
determination of air-borne pollutants, 4:17066 

Sulfur in the atmosphere: proceedings of the international 
symposium, 1977, 4:17061 

AIR POLLUTION MONITORS/PERFORMANCE TESTING 

Guidelines for the testing, installation, and maintenace of 
integrators for instruments for continuous emission 
measurement, 4:16943 

AIR QUALITY/DATA BASE MANAGEMENT 

Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 

AIR QUALITY/MATHEMATICAL MODELS 

Potential effects of commercial aviation on region-wide air quality 
in San Francisco Bay area, 4:17056 (UCRL-81627) 

Use of mathematical models in negotiating air quality permits, 
4:17078 

AIR QUALITY/STANDARDS 
Influence of environment on coal conversion sites, 4:15038 
AIR SAMPLERS/PERFORMANCE 

Radio-controlled air sampling system for diffusion experiments, 

4:17057 
AIRCRAFT/EXHAUST GASES 
Potential effects of commercial aviation on region-wide air quality 
in San Francisco Bay area, 4:17056 (UCRL-81627) 
AIRCRAFT/FUEL CONSUMPTION 
—— . transport. Volume I. Data. Report No. 27, 4:16515 (NP- 
11 


AIRCRAFT/HAZARDS 
Wind shears and inversions in the planetary boundary layer, 
4:17039 


AIRCRAFT/POWER SUPPLIES 

Inductor network development for aircraft high power supplies. 
Final report, January 1974-February 1977, 4:16818 (AD-A- 
052750) 

AIRCRAFT/THERMOPHOTOVOLTAIC CONVERTERS 

Radiant energy power source for jet aircraft and missiles (Patent), 
4:15513 

AIRCRAFT FUELS 
See AVIATION FUELS 
AIRY FUNCTIONS 
Dispersion analysis for difference schemes: tables of generalized 
Airy functions, 4:17647 
ALABAMA/ENERGY SOURCES 
Energy distribution systems of Alabama, 4:16358 (PB-277752) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS/PERFORMANCE TESTING 

Investigation on the characteristics of criticality accident detector, 

4:16210 (UTNL-R-0036) 
ALASKA/AERIAL SURVEYING 

Nure aerial gamma-ray and magnetic reconnaissance surv 
Chugach/Yakutat area, Alaska, Valdez Quadrangle, 4: 15274 
(GJBX-127(78)(Vol.2) VALDEZ) 

Nure aerial gamma-ray and magnetic reconnaissance surv 
Chugach/Yakutat area, Alaska, Cordova Quadrangle, 4: 15273 
(GJBX-127(78)Vol.2)CORDOVA) 

ALASKA/AQUACULTURE 

Investigation of selected Alaska geothermal spring sources as 
possible salmon hatchery sites. Final report, January-September 
1977, 4:15875 (IDO-1624-1) 

ALASKA/COAL DEPOSITS 

Map showing coal fields and distribution of coal-bearing rocks in 
the western part of southern Alaska, 4:15040 (USGS-OFM-77- 
169-1) 

ALASKA/HOT SPRINGS 

Investigation of selected Alaska geothermal spring sources as 
possible salmon hatchery sites. Final report, January-September 
1977, 4:15875 (IDO-1624-1) 

ALASKA/MAGNETIC SURVEYS 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Valdez Quadrangle, 4:15274 
(GJBX-127(78)(Vol.2)VALDEZ) 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Cordova Quadrangle, 4:15273 
(GIBX. 127(78)Vol.2);CORDOVA) 

ALASKA/PUBLIC LANDS 

‘The d-2 book’ lands of national interest in Alaska, 4:17086 (PB- 

279901) 
ALASKA/RADIOMETRIC SURVEYS 

Nure aerial gamma-ray and magnetic reconnaissance survey 
Chugach/Yakutat area, Alaska, Valdez Quadrangle, 4: 15274 
(GJBX-127(78)(Vol.2) VALDEZ) 

Nure aerial gamma-ray and magnetic reconnaissance su’ 
Chugach/Yakutat area, Alaska, Cordova Genteittite, 4 4: 15273 
(GJBX-127(78)Vol.2)CORDOVA) 

ALASKA OIL PIPELINE/SOCIO-ECONOMIC FACTORS 

Social impact of the trans-Alaska pipeline construction in Valdez, 
Alaska 1974-1975, 4:15198 (PB-279328) 

ALBERTA/OIL SAND DEPOSITS 

Subsurface environmental facies and reservoir relationships of the 
mcmurray oil sands, northeastern alberta, 4:15249 

Vegetation types and forest productivity, west part of Syncrude’s 
Lease 17, Alberta. Environmental Research Monography 1977- 
6, 4:17085 (NP-23408) 

ALBUMINS/GENETICS 

Frequency in Japanese of genetic variants of 22 proteins. I. 

Albumin, ceruloplasmin, haptoglobin, and transferrin, 4:17173 
ALCOHOL FUEL CELLS/ANODES 

Methods for the preparation of a catalyst suitable for electrode in 

a fuel cell, 4:16451 
ALCOHOL FUEL CELLS/CATALYSTS 
Methods for the preparation of a catalyst suitable for electrode in 
a fuel cell, 4:16451 
ALKALINE EARTH METALS 
See also BARIUM 
BERYLLIUM 
MAGNESIUM 
STRONTIUM 
ALKALINE EARTH METALS/ION-ATOM COLLISIONS 

Cross sections and equilibrium fractions of D* and D* ions in 
metal vapors. Project progress report for the period, June 1, 
1976 to February 1, 1978, 4:17287 (COO-4022-01) 

ALKANES 
See also 2-2-DIMETH YLPROPANE 
HEXADECANE 
METHANE 
PROPANE 





ALKANES/CHEMICAL ANALYSIS 


ALKANES/CHEMICAL ANALYSIS 
Identification of aromatic hydrocarbons in liquid paraffins by gas 
chromatography, 4:15208 
ALKANES IRROGENATION 
Evaluation of degree of dearomatization of oils and paraffins on 
the basis of optical densities in the uv region of the spectrum, 
4:15209 
ALKANES/ULTRAVIOLET SPECTRA 
Evaluation of degree of dearomatization of oils and paraffins on 
the basis of optical densities in the uv region of the spectrum, 
4:15209 
ALLOY NUCLEAR FUELS/FUEL-CLADDING INTERACTIONS 
Irradiation behaviour of U-Si-Al with peripheral voidage, 4:16167 
(AECL-5304) 
ALLOY NUCLEAR FUELS/SWELLING 
Irradiation behaviour of U-Si-Al with peripheral voidage, 4:16167 
(AECL-5304) 
ALPHA DECAY/WAVE FUNCTIONS 
Relation of a-decay rotational signatures to a nuclear deformation 
changes, 4:17484 
ALPHA PARTICLES/RADIATION MONITORING 
Determination of radionuclides in air (Th, Pu, Np, U), 4:17204 (K/ 
TL-774) 
ALPHA REACTIONS/ELASTIC SCATTERING 
Elastic *Hed scattering at high energies, 4:17447 
Proton-helium elastic scattering from 40 to 400 GeV (differential 
cross sections, scattering amplitudes,glauber theory), 4:17345 
(CONF-780826-9) 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
ALPHA REACTIONS/INELASTIC SCATTERING 
Elastic *Hed scattering at high energies, 4:17447 
ALPHA SOURCES/RADIATION MONITORING 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
ALUMINIUM/CHEMISORPTION 
Surface extended x-ray absorption fine structure in the soft-x-ray 
region: Study of an oxidized Al surface, 4:16662 
ALUMINIUM/COMPRESSION STRENGTH 
Effects of fabrication and joining processes on compressive 
strength of boron/aluminum and borsic/aluminum structural 
els, 4:16729 (N-78-20256) 
ALUMINIUM/CORROSION 
Corrosion investigations on materials used in latent heat storage 
equipment, 4:16299 
ALUMINIUM/DIELECTRIC PROPERTIES 
Optical excitation of the surface photoelectric effect of metals 
using synchroton radiation, 4:16658 
ALUMINIUM/ELECTRODEPOSITED COATINGS 
Thin molybdenum coatings on aluminum for solar energy 
absorption (Patent), 4:15814 
ALUMINIUM/FABRICATION 
Effects of fabrication and joining processes on compressive 
strength of boron/aluminum and borsic/aluminum structural 
els, 4:16729 (N-78-20256) 
ALUMINIUM/ION-ATOM COLLISIONS 
Charge exchange cross sections for relativistic ions, 4:17301 
ALUMINIUM/JOINING 
Effects of fabrication and joining processes on compressive 
strength of boron/aluminum and borsic/aluminum structural 
els, 4:16729 (N-78-20256) 
ALUMINIUM/MATERIALS RECOVERY 
Recycling of nonferrous metals: illusion and reality, 4:16562 
ALUMINIUM/OXIDATION 
Surface extended x-ray absorption fine structure in the soft-x-ray 
region: Study of an oxidized Al surface, 4:16662 
ALUMINIUM/PHOTOELECTRIC EMISSION 
Optical excitation of the surface photoelectric effect of metals 
using synchroton radiation, 4:16658 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Direct observation of radiation-induced coated cavities (Neutron 
irradiation), 4:16697 
Experimental study of precipitation in an ion-implanted metal: Sb 
in Al, 4:16689 
ALUMINIUM /PION MINUS REACTIONS 
Total inelastic cross sections for interaction of 7~ mesons with 
nuclei in the momentum range from 2 to 6 GeV/c, 4:17371 
ALUMINIUM/PROTON CHANNELING 
Energy straggling of protons in Be, C, Al, and Si, 4:16691 
ALUMINIUM/SURFACE PROPERTIES 
Optical excitation of the surface photoelectric effect of metals 
using synchroton radiation, 4:16658 
ALUMINIUM/WEAR 
Friction and wear of selected metals and alloys in sliding contact 
with AISI 440 C stainless steel in liquid methane and in liquid 
natural gas, 4:16636 (N-78-20512) 
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ALUMINIUM/X-RAY FLUORESCENCE ANALYSIS 
Surface extended x-ray absorption fine structure in the soft-x-ray 
region: Study of an oxidized Al surface, 4:16662 
ALUMINIUM 27 TARGET/ELECTRON REACTIONS 
Bremsstrahlung of relativistic electrons in a screened Coulomb 
potential, 4:17455 
ALUMINIUM ALLOYS/COLD WORKING 
Warm and cold forming of boron fiber reinforced aluminum., 
4:16728 (N-78-17161) 
ALUMINIUM ALLOYS/CORROSION 
Corrosion investigations on materials used in latent heat storage 
equipment, 4:16299 
ALUMINIUM ALLOYS/CREEP 
Elevated-temperature flow strength, creep resistance and diffusion 
welding characteristics of Ti-6Al-2Nb-1Ta-0.8Mo, 4:16619 (N- 
78-17190) 
ALUMINIUM ALLOYS/CRYSTAL STRUCTURE 
Influence of crystallographic orientation on the fracture toughness 
of strongly textured Ti-6A1-4V, 4:16641 
ALUMINIUM ALLOYS/DIFFUSION WELDING 
Elevated-temperature flow strength, creep resistance and diffusion 
welding characteristics of Ti-6Al-2Nb-1Ta-0.8Mo, 4:16619 (N- 
78-17190) 
ALUMINIUM ALLOYS/FRACTURE PROPERTIES 
Influence of crystallographic orientation on the fracture toughness 
of strongly textured Ti-6A1-4V, 4:16641 
ALUMINIUM ALLOYS/FREE ENERGY 
Interfacial energies of some elemental and alloy aerospace 
materials. Final report 30 June 1975-31 December 1977 (Ti-6AlI- 
4V), 4:16651 (AD-A-051181) 
ALUMINIUM ALLOYS/HOT WORKING 
Warm and cold forming of boron fiber reinforced aluminum., 
4:16728 (N-78-17161) 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Effect of hydrogen on the mechanical properties of iron-base 
superalloys, 4:16649 
ALUMINIUM ALLOYS/OXIDATION 
High-temperature oxidation of directionally solidified Ni-Cr-Nb- 
Al (y/y'-5) eutectic alloys (870 to 1100°C), 4:16685 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Strengthening of ordered ZrsAI by fast neutron irradiation, 
4:16693 
Yield strength of the Llz phase ZrsA] (295 and 675°K; neutrons), 
4:16695 
ALUMINIUM ALLOYS/SELF-DIFFUSION 
Interfacial energies of some elemental and alloy aerospace 
materials. Final report 30 June 1975-31 December 1977 (Ti-6Al- 
4V), 4:16651 (AD-A-051181) 
ALUMINIUM ALLOYS/SWELLING 
Irradiation behaviour of U-Si-Al with peripheral voidage, 4:16167 
(AECL-5304 
ALUMINIUM ALLOYS/TRAPPING 
Diffusion and trapping of positive muons in Al:Cu alloys and in 
deformed Al, 4:16625 
ALUMINIUM ALLOYS/WELDED JOINTS 
Fatigue behavior of 5000 series aluminum alloy weldments in 
marine environment, 4:16639 
ALUMINIUM IONS/OSCILLATOR STRENGTHS 
Oscillator strength determinations for An = 0 transitions in Be- 
like ions of the third period elements, 4:17292 (CONF-780960-1) 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Phase composition, activity, and strength of alumina/nickel/ 
molybdenum hydrotreating catalysts, 4:15174 
ALUMINIUM OXIDES/CHEMICAL PREPARATION 
Preparation and mass spectrometrical high temperature 
investigations on compounds of the quasi-ternary system Cs,0- 
AlOs-SiO2. A contribution to the optimization of AlO3/SiO2 
remote to retain solid fission products in fuel elements for the 
as-cooled high temperature reactor (HTR), 4:15302 (Juel-1460) 
ALUMINIUM OXIDES/CRYSTAL DEFECTS 
Studies of stabilization and transport mechanisms in beta and beta” 
alumina by neutron diffraction, 4:16707 
ALUMINIUM OXIDES/CRYSTAL STRUCTURE 
Experimental probes of microscopic interactions controlling 
diffusion in cation substituted B-alumina, 4:16709 
ALUMINIUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Dependence of phase composition on nuclei available in SiOz- 
AlkOs, 4:16706 
ALUMINIUM OXIDES/ELECTROCHEMICAL COATING 
Thin molybdenum coatings on aluminum for solar energy 
absorption (Patent), 4:15814 
ALUMINIUM OXIDES/IONIC CONDUCTIVITY 
Additives and resistivity in beta-alumina, 4:16723 
Inter- and intra-granular resistivity of beta-alumina, 4:16724 
Light scattering measurements in solid ionic conductors, 4:16722 
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Studies of stabilization and transport mechanisms in beta and beta’”’ 
alumina by neutron diffraction, 4:16707 
ALUMINIUM OXIDES/MICROSTRUCTURE 
Studies on alumina-silica cracking catalysts. II. Catalytic activity, 
4:15167 
ALUMINIUM OXIDES/POROSITY 
Studies on alumina-silica cracking catalysts. II. Catalytic activity, 
4:15167 
ALUMINIUM OXIDES/SPIN-LATTICE RELAXATION 
NMR studies of superionic conductors, primarily beta-alumina, 
4:16710 
ALUMINIUM OXIDES/USES 
Applications of beta alumina in the energy field, 4:16341 
ALUMINIUM OXIDES/X-RAY DIFFRACTION 
X-ray diffuse scattering from 8 alumina, 4:16708 
ALUMINIUM SILICATES/CRYSTAL LATTICES 
Preparation and mass spectrometrical high temperature 
investigations on compounds of the quasi-ternary system Cs2,0- 
AlkOs-SiO:2. A contribution to the optimization of AlzOs/SiO2 
additions to retain solid fission products in fuel elements for the 
gas-cooled high temperature reactor (HTR), 4:15302 (Juel-1460) 
AMERICIUM 241/ENVIRONMENTAL TRANSPORT 
Environmental aspects of the transuranics. A selected, annotated 
bibliography. Volume 9, 4:17083 (ORNL/EIS-91/V9) 
Environmental aspects of americium (Transport through 
environment to man), 4:17071 (EML-348) 
AMERICIUM 241/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
AMERICIUM 241/RADIONUCLIDE MIGRATION 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, July 1978, 4:17082 (NUREG/CR-0317) 
AMERICIUM 242 TARGET/NEUTRON REACTIONS 
Fission cross section for /sup 242m/Am (0.01 eV to 20 MeV, 
neutron flux, fission fragments), 4:17478 (UCRL-80999) 
AMERICIUM 243/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
AMERICIUM OXIDES/ELECTRONIC STRUCTURE 
Molecular cluster theory of chemical bonding in actinide oxide 
(Monoxides and dioxides), 4:16786 (CONF-780823-11) 
AMINES/BIOLOGICAL EFFECTS 
Invariance of longevity for Drosophila fed N,N- 
diethylhydroxylamine, 4:17186 
AMINO ACIDS 
See also BETAINE 
DTPA 
EDTA 
GLUTAMINE 
LEUCINE 
PHOSPHOCREATINE 
AMINO ACIDS/DIFFUSION 
Regulation of active amino acid transport by growth-related 
changes in membrane potential in a human fibroblast, 4:17114 
AMINOGLYCIDES 
See AMINES 
AMINOISOCAPROIC ACID-ALPHA 
See LEUCINE 
AMMONIA/BIOLOGICAL EFFECTS 
Effects of ammonia on carbon metabolism in photosynthesizing 
isolated mesophyll cells from Papaver somniferum L., 4:17143 
AMMONIA/CHEMICAL REACTIONS 
Risk analysis of exposure to high concentrations of cold smoke 
(Smoke produced by reaction of titanium tetrachloride and aqua 
ammonia aerosols), 4:17189 (SAND-78-0544) 
AMMONIA/PRODUCTION 
Coal-based ammonia plant operation (1,100 short tons/day), 
4:15465 
System and method of ocean thermal energy conversion and 
mariculture (Patent), 4:15689 
AMMONIA/SOLVATION 
Energetics of gas phase proton solvation by NHs, 4:16764 
AMMONIA/USES 
Possible future marine fuels, 4:15451 (PB-279257) 
AMMONIUM COMPOUNDS/BIOLOGICAL EFFECTS 
Initial organic products of assimilation of ['* NJammonium and 
['*N]nitrate by tobacco cells cultured on different sources of 
nitrogen (Glutamine), 4:17142 
AMMONIUM COMPOUNDS/REMOVAL 
Method of treating formation to remove ammonium ions without 
decreasing permeability (Patent), 4:15287 
AMMONIUM SULFATES/BIOLOGICAL EFFECTS 
Effects of sulfate aerosols upon cardiopulmonary function in 
—— monkeys (final report). (Second year final report: effects 
of nitrate and /or sulfate aerosols upon cardiopulmonary 
function), 4:17187 (PB-279393) 
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AMMONIUM SULFATES/TOXICITY 
Effects of sulfate aerosols upon cardiopulmonary function in 
squirrel monkeys (final report). (Second year final report: effects 
of nitrate and /or sulfate aerosols upon cardiopulmonary 
function), 4:17187 (PB-279393) 
AMPLITUDES/ISOTOPE EFFECTS 
Isotope effects in molecular multiquantum amplitudes, 4:16772 
ANIMAL CELLS 
See also GERM CELLS 
SPLEEN CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
DNA repair in V-79 cells treated with combinations of ultraviolet 
radiation and N-acetoxy-2-acetylaminofluorene, 4:17161 
ANIMAL CELLS/CELL CYCLE 
Flow cytometric analysis of mitotic cycle perturbation by 
chemical carcinogens in cultured epithelial cells (Effects of 
benzo(a)pyrene-diol-epoxide on mitotic cycle of cultural mouse 
liver epithelial cells), 4:17180 (LBL-8169) 
ANIMAL CELLS/LIFE SPAN 
Extension of the lifespan of cultured normal human diploid cells 
by vitamin E: a reevaluation, 4:17181 
ANIMAL CELLS/MITOTIC DELAY 
Flow cytometric analysis of mitotic cycle perturbation by 
chemical carcinogens in cultured epithelial cells (Effects of 
benzo(a)pyrene-diol-epoxide on mitotic cycle of cultural mouse 
liver epithelial cells), 4:17180 (LBL-8169) 
ANIMAL CELLS/MUTATIONS 
Bromodeoxyuridine-induced mutations in synchronous Chinese 
hamster cells: temproal induction of 6-thioguanine and ouabain 
resistance during DNA replication, 4:17134 
ANTIBIOTICS/COMPLEXES 
Magnetic circular dichroism of netropsin and natural circular 
dichroism of the netropsin-DNA complex, 4:17112 
ANTIBIOTICS/DICHROISM 
Magnetic circular dichroism of netropsin and natural circular 
dichroism of the netropsin-DNA complex, 4:17112 
ANTIGENS/CELL MEMBRANES 
Tumor-associated antigens of rat Moloney sarcoma cells. I. Cell- 
surface antigens, 4:17157 
ANTIMONY 
System evaluation of lead-acid battery chargers. 1. cells with 
antimonial positive grids, 4:16332 
ANTIMONY/ACTIVATION ANALYSIS 
Simultaneous determination of arsenic, antimony, cadmium, 
chromium, copper, and selenium in environmental material by 
radiochemical neutron activation analysis, 4:16752 
ANTIMONY/LIQUID COLUMN CHROMATOGRAPHY 
Chromatography of metal ions with a thioglycolate chelating 
resin, 4:16758 
ANTIMONY ALLOYS/LATTICE VIBRATIONS 
Lattice dynamics of LaSb and PrSb, 4:16663 
ANTINEUTRINO-PROTON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Measurement of vp—+vp and anti vp — anti vp elastic scattering 
(Differential cross sections, systematic errors, coupling-constant 
constraints, form factors), 4:17341 (CONF-780762-4) 
ANTINEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Measurement of vp—>vp and anti vp — anti vp elastic scattering 
(Differential cross sections, systematic errors, coupling-constant 
constraints, form factors), 4:17341 (CONF-780762-4) 
ANTINEUTRINO-PROTON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Measurement of vp—-vp and anti vp — anti vp elastic scattering 
(Differential cross sections, systematic errors, coupling-constant 
constraints, form factors), 4:17341 (CONF-780762-4) 
ANTIOXIDANTS/BIOLOGICAL EFFECTS 
Extension of the lifespan of cultured normal human diploid cells 
by vitamin E: a reevaluation, 4:17181 
APARTMENT BUILDINGS/SOLAR HEATING SYSTEMS 
Latent heat storage equipment for utilisation in solar energy 
systems for apartment houses, 4:16298 
Utilization requirements. A Southern California gas company 
project SAGE report: utilization requirements (Solar Assisted 
Gas Energy), 4:15707 (N-78-19612) 
APARTMENT BUILDINGS/SOLAR WATER HEATING 
Public policy issues. A Southern California gas company project 
SAGE report, 4:15751 (N-78-19613) 
APPALACHIA/COAL GASIFICATION PLANTS 
Influence of environment on coal conversion sites, 4:15038 
APPALACHIA/COAL LIQUEFACTION PLANTS 
Influence of environment on coal conversion sites, 4:15038 
APPALACHIA/FOSSIL-FUEL POWER PLANTS 
Influence of environment on coal conversion sites, 4:15038 
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AQUACULTURE 
System and method of ocean thermal energy conversion and 
mariculture (Patent), 4:15689 
AQUACULTURE/FEASIBILITY STUDIES 
Investigation of selected Alaska geothermal spring sources as 
possible salmon hatchery sites. Final report, January-September 
1977, 4:15875 (IDO-1624-1) 
AQUACULTURE/SITE SELECTION 
Investigation of selected Alaska geothermal spring sources as 
possible salmon hatchery sites. Final report, January-September 
1977, 4:15875 (IDO-1624-1) 
AQUACULTURE/THERMAL WATERS 
Investigation of selected Alaska geothermal spring sources as 
possible salmon hatchery sites. Final report, January-September 
1977, 4:15875 (IDO-1624-1) 
AQUACULTURE/WASTE HEAT UTILIZATION 
Nuclear power plant waste heat utilization, 4:16548 (COO-2869-1) 
AQUATIC ECOSYSTEMS/BIOLOGICAL RADIATION 
EFFECTS 


Studies on the role of solar ultraviolet radiation in natural water 
purification by aquatic ecosystems. Research report, 4:17163 
(PB-278666) 

AQUATIC ECOSYSTEMS/ESTUARIES 

Assessment of the impact of increased solar ultraviolet radiation 
upon marine ecosystems. Annual progress report, 8 October 
1976-8 December 1977, 4:17162 (N-78-19740) 

AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 

Distribution of tritium in a chronically contaminated lake, 4:17097 
(IAEA-SM-232-74) 

Environmental aspects of americium (Transport through 
environment to man), 4:17071 (EML-348) 

AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 

Vulnerability of Mediterranean ecosystems to pollution, 4:17100 

AQUATIC ORGANISMS 

(Unspecified biota characteristic of aquatic ecosystems.) 

See also FISHES 
AQUATIC ORGANISMS/BODY BURDEN 

Heavy metals and chlorinated hydrocarbons in the Mediterranean, 

4:17185 
AQUATIC ORGANISMS/CADMIUM 

Dynamics of manganese, cadmium, and lead in experimental 

power plant ponds, 4:17184 (PB-279032) 
AQUATIC ORGANISMS/LEAD 
Dynamics of manganese, cadmium, and lead in experimental 
power plant ponds, 4:17184 (PB-279032) 
AQUATIC ORGANISMS/MANGANESE 
Dynamics of manganese, cadmium, and lead in experimental 
seen e plant ponds, 4:17184 (PB-279032) 
AQUATIC ORGANISMS/MICROORGANISMS 

Studies on the role of solar ultraviolet radiation in natural water 
purification by aquatic ecosystems. Research report, 4:17163 
(PB-278666) 

AQUATIC ORGANISMS/MORTALITY 

The petroleum industry in the Delaware estuary. report of work 

completed, 1974-1976, 4:15193 (PB-277962) 
AQUATIC ORGANISMS/RADIOSENSITIVITY 

Assessment of the impact of increased solar ultraviolet radiation 
upon marine ecosystems. Annual progress report, 8 October 
1976-8 December 1977, 4:17162 (N-78-19740) 

AQUEOUS SOLUTIONS/MOLECULAR STRUCTURE 

Molecular dynamics study of the hydration of Lennard-Jones 
solutes, 4:17281 

AQUEOUS SOLUTIONS/MULTI-ELEMENT ANALYSIS 

Simultaneous multi-element analysis of aqueous solutions, 4:16750 

(N-78-20659) 
AQUIFERS/HYDROLOGY 

Aquifer storage reservoir from an ecological and hydrological 

point of view, 4:16310 
AQUIFERS/SENSIBLE HEAT STORAGE 

Aquifer storage reservoir from an ecological and hydrological 
point of view, 4:16310 

— for storing waste heat in underground planes, 

Sensible heat storage in gravel beds, 4:16292 

Structural engineering and hydro economy preventive measures 
for the installation of large scale heat stores, 4:16294 

ARAMIDS/CUTTING 

Characteristics of laser cutting Kevlar la.ninates. Topical report, 

4:16733 (BDX-613-2075(Rev.)) 
ARAMIDS/STORAGE LIFE 

Shelf-life determination of epoxy prepregs and film adhesives, 
4:16734 (BDX-613-2110) 

ARDENNES REACTOR/STEAM GENERATORS 

Analysis of dose rates near the circuit of a PWR after shutdown, 
4:16031 (CEA-CONF-3965) 

ARGON 
See also ARGON 40 BEAMS 
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ARGON/ATOM-MOLECULE COLLISIONS 
HCI rotational excitation by Ar impact: Quasiclassical close 
coupling approximation for atom-diatomic molecule scattering, 
4:17305 


ARGON/ELECTRIC CONDUCTIVITY 
Metal-nonmetal transition in sodium-argon films, 4:16652 
ARGON/ION-ATOM COLLISIONS 
Electron-loss cross sections for 20-MeV Cl* and I* ions incident 
on thin gaseous targets: Experimental measurements and 
potential-model data analyses, 4:17307 
Photoionization of argon at high resolution: Collisional processes 
leading to are of Ar* 2 and Ar*, 4:17306 
RGON/LAMB SHIFT 
emp shift in Sedveiatite argon, 4:17426 
ARGON/PHOTOIONIZATION 
Photoionization of argon at high resolution: Collisional processes 
leading to formation of Ar* 2 and Ar*, 4:17306 
ARGON/SEPARATION PROCESSES 
Preparation and purity measurement of extremely pure helium gas, 
4:16616 
ARGON 37/ELECTRON CAPTURE DECAY 
Atomic electron correlation in nuclear electron capture (Hartree- 
Fock calculations), 4:17454 (N-78-17844) 
ARGON 40 BEAMS/BEAM PROFILES 
Use of transition-metal oxide films to study ion-beam profiles, 
4:16984 
ARGON 40 REACTIONS/MULTIPLE PRODUCTION 
Observation of pion interferometry in relativistic nuclear 
collisions, 4:17474 
ARGON IONS/ION-ATOM COLLISIONS 
Charge exchange cross sections for relativistic ions, 4:17301 
Photoionization of argon at high resolution: Collisional processes 
leading to formation of Ar* 2 and Ar*, 4:17306 
ARGONNE ZGS 
See ZGS 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS POWER-LIGHT-2 REACTOR 
See ARKANSAS-2 REACTOR 
ARKANSAS-1 REACTOR/PRESSURE VESSELS 
sr > capsule results from the Oconee class reactors, 
4:1 
ARKANSAS-2 REACTOR/REACTOR OPERATION 
Arkansas Nuclear One, Unit No. 2 technical specification, 4:16038 
(NUREG-0336) 
AROMATICS 
See also BENZENE 
CUMENE 
TETRALIN 
TOLUENE 
XYLENES 
AROMATICS/DEUTERATION 
Convenient preparation of deuterated aromatic compounds, 
4:16777 
AROMATICS/GAS CHROMATOGRAPHY 
Identification of aromatic hydrocarbons in liquid paraffins by gas 
chromatography, 4:15208 
ARSENIC/ACTIVATION ANALYSIS 
Simultaneous determination of arsenic, antimony, cadmium, 
chromium, copper, and selenium in environmental material by 
radiochemical neutron activation analysis, 4:16752 
ARSENIC/ECOLOGICAL CONCENTRATION 
Heavy metals and chlorinated hydrocarbons in the Mediterranean, 
4:17185 
ARSENIC/SAMPLING 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
ARTEMIA/FREEZING 
Volume-restricted freezing of living cells and tissues, 4:17129 
(CONF-781110-12) 
ARTHUR D LITTLE COAL LIQUEFACTION PROCESS 
See ADL PROCESS 
ASBESTOS/ELECTRON MICROSCOPY 
Utility of dark-field electron microscopy in the determination of 
the degree of deformation in chrysotile asbestos: environmental 
research application, 4:17065 
ASBESTOS/MECHANICAL PROPERTIES 
Trends in the application of fiber-reinforced material with plastic 
matrix. , 4:16730 (N-78-17162) 
ASBESTOS/PHYSICAL PROPERTIES 
Trends in the application of fiber-reinforced material with plastic 
matrix. , 4:16730 (N-78-17162) 
ASHES/AGGLOMERATION 
Fluidized-bed ash-agglomeration gasifier, 4:15006 
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ASHES/CHEMICAL COMPOSITION 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume 3, 4:15910 (HCP/ 
T2455-15/3) 
Study of the area around Wani, districts Yeotmal and Chandrapur, 
M.S., 4:15047 
ASHES/LEACHING 
LLL environmental studies of in situ coal gasification. Annual 
report, fiscal year 1977, 4:14982 (UCRL-50032-78) 
Recovering uranium from coal in situ (Patent), 4:14985 
ASTROCYTOMAS 
See NEOPLASMS 
ASTRON/MAGNETIC FIELD CONFIGURATIONS 
Magnetic field distribution and image field index for short axial 
length E layers, 4:17526 
ASTROPHYSICS 
Reminiscences of 30 years of space research, 4:17516 (PB-278860) 
ASTROPHYSICS/HIGGS BOSONS 
Astrophysical implications of new light Higgs bosons, 4:17228 
ATOMIC BEAMS/BEAM OPTICS 
Deflection of atoms by a resonant standing electromagnetic wave, 
4:17284 
ATOMIC BEAMS/PHOTON-ATOM COLLISIONS 
Deflection of atoms by a resonant standing electromagnetic wave, 
4:17284 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS/ENERGY-LEVEL TRANSITIONS 
Spherical-tensor treatment of coherent transients, 4:17285 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS/ENERGY LEVELS 
Modified method of perturbed stationary states. II. Semiclassical 
and low-velocity quantal approximations (Unitarity, detailed 
balancing), 4:17304 (SAND-78-0158) 
ATS SATELLITES/SPECTROMETERS 
User's guide to data obtained by the Aerospace Corporation 
energetic particle spectrometer on ATS-6, 4:17013 (N-78-19193) 
ATTITUDE CONTROL/EQUIPMENT 
Solar torque compensation for a satellite (Patent), 4:15644 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUSTENITIC STEELS/SWELLING 
Effect of structure and alloying elements on void formation in 
austenitic steels and nickel alloys (LMFBR), 4:16089 (CEA- 
CONF-4013) 
AUSTRALIA/ENERGY POLICY 
Recommendations for an energy policy for Australia. Summary 
report and recommendations of the Task Force on Energy, 
4:16400 (INIS-mf-4281) 
AUSTRALIA/URANIUM RESERVES 
Australian uranium reserves. II. Their influence on world energy 
crisis, 4:15263 
AUSTRIA/ENERGY CONSUMPTION 
Austria within the European natural gas supply system. Natural 
gas supply and advances in the technology of long-distance 
transport of natural gas, 4:15240 
AUSTRIA/GOVERNMENT POLICIES 
Status and programme of the Austrian activities for final disposal 
of radioactive wastes in geological formations, 4:15422 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILE INDUSTRY/HEALTH HAZARDS 
Hazard evaluation and technical assistance report no. Ta 77-65, 
Dearborn Specialty Foundry, Ford Motor Company, Dearborn, 
Michigan (Investigation of heat-stroke-induced death of a 
founding employee.), 4:17201 (PB-278972) 
AUTOMOBILES/AIR POLLUTION CONTROL 
Regulating the automobile. Report for September 1975-August 
1977, 4:16518 (PB-278123) 
AUTOMOBILES/CATALYTIC CONVERTERS 
Transient modelling of the exhaust gas catalytic converter to 
oxidize carbon monoxide in automobile exhaust, 4:16613 
AUTOMOBILES/EXHAUST GASES 
Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 
Emissions performance of lean thermal reactors: effects of volume, 
configuration, and heat loss, 4:16607 
Hydrogen cyanide emissions from a three-way catalyst prototype. 
Final report, 4:16604 (PB- 279037) 
nt guide for vehicle emissions control, 4:16605 (PB- 
189 
Transient modelling of the exhaust gas catalytic converter to 
oxidize carbon monoxide in automobile exhaust, 4:16613 


BANACH SPACE/INTERPOLATION 


AUTOMOBILES/FUEL CONSUMPTION 
Energy in transport. Volume I. Data. Report No. 27, 4:16515 (NP- 
23411) 
AUTOMOBILES/FUEL ECONOMY 
Hydrogen cyanide emissions from a three-way catalyst prototype. 
Final report, 4:16604 (PB-279037) 
AUTOMOBILES/GAS TURBINES 
Apparatus for preventing surging of a gas turbine (Patent), 4:16583 
AUTOMOBILES/LEAD-ACID BATTERIES 
Electric storage battery (Patent), 4:16322 
Passivation reactions on the electrodes of a lead-acid cell, 4:16315 
AUTOMOBILES/SPARK IGNITION ENGINES 
Some studies on the performance and nitrogen-oxides emissions 
using gasoline-methanol blends in SI engines, 4:16612 
AUTOMOTIVE FUELS/CHEMICAL COMPOSITION 
Gasoline compositions (Patent), 4:16577 
AUTOMOTIVE FUELS/COMBUSTION PRODUCTS 
Some studies on the performance and nitrogen-oxides emissions 
using gasoline-methanol blends in SI engines, 4:16612 
AUTOMOTIVE FUELS/DISPERSIONS 
Properties of water-emulsion fuels, 4:16614 
AUTOMOTIVE FUELS/EMULSIONS 
Properties of water-emulsion fuels, 4:16614 
AUTOMOTIVE FUELS/FORECASTING 
The outlook for automotive fuel supplies, alternative vehicle 
engines, and potential implications for transportation tax 
structures (1985-2000). Staff report No. 2 (final), 4:16387 (PB- 
279679) 
AUTOMOTIVE FUELS/TAXES 
The outlook for automotive fuel supplies, alternative vehicle 
engines, and potential implications for transportation tax 
structures (1985-2000). Staff report No. 2 (final), 4:16387 (PB- 
279679) 
AUTORADIOGRAPHS 
See IMAGES 
AUXILIARY SYSTEMS 
See also AUXILIARY WATER SYSTEMS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VI: reactor auxiliary systems. Part VII: instrumentation 
and control, 4:16091 (EPRI-NP-882(Vol.5)) 
AUXILIARY WATER SYSTEMS/WATER CHEMISTRY 
Investigation of flashing de-aeration with and without 
recirculation (BWR), 4:16024 (SVF-32) 
AVIATION FUELS/ALLOCATIONS 
Transportation and the U.S. petroleum resource: an aviation 
perspective, 4:16416 
AVIATION FUELS/ENERGY CONSERVATION 
Transportation and the U.S. petroleum resource: an aviation 
perspective, 4:16416 
AVIATION FUELS/FEASIBILITY STUDIES 
Jet fuels from synthetic crudes, 4:15012 
AVIATION FUELS/GOVERNMENT POLICIES 
Transportation and the U.S. petroleum resource: an aviation 
perspective, 4:16416 
AZIDES/FLUORESCENCE SPECTROSCOPY 
Fluorescence of potassium azide, 4:16757 


BAG MODEL/CHARMONIUM 
Theoretical and high energy physics. Progress report, 1977-1978 
(Summaries of research activities at the University of 
Minnesota), 4:17334 (COO-1764-342) 
BAG MODEL/MESON SPECTROSCOPY 
Spin structure in meson spectroscopy with an effective scalar 
confinement of quarks, 4:17378 
BAG MODEL/SCALAR FIELDS 
Spin structure in meson spectroscopy with an effective scalar 
confinement of quarks, 4:17378 
BAG MODEL/VACUUM POLARIZATION 
Vacuum polarization at long distances and the heavy-quark- 
antiquark potential, 4:17375 
BAGASSE/COMBUSTION 
Integrated process for preparing and firing bagasse and the like for 
steam power generation (Patent), 4:16564 
BALTIC SEA/TECTONICS 
Tectonic lineaments in the Baltic from Gaevle to Simrishamn, 
4:15389 (KBS-TR-59) 
BANACH SPACE/INTERPOLATION 
Simultaneous approximation in scales of Banach spaces, 4:17643 





BAND THEORY/WAVE FUNCTIONS 


BAND THEORY/WAVE FUNCTIONS 
Mniltipole wave functions for photoelectrons in crystals. II. 
Examples of constant-energy-surface harmonics. Application to 
the s-d bands of Cu, 4:16660 
BARIUM/ION-ATOM COLLISIONS 
Cross sections and equilibrium fractions of D* and D* 2 ions in 
metal vapors. Project progress report for the period, June 1, 
1976 to February 1, 1978, 4:17287 (COO-4022-01) 
BARIUM IODIDES/ARGON 40 REACTIONS 
Observation of pion interferometry in relativistic nuclear 
collisions, 4:17474 
BARLEY/BIOLOGICAL STRESS 
Betaine accumulation and ['*C]formate metabolism in water- 
stressed barley leaves, 4:17141 
BARNWELL FUEL PROCESSING PLANT 
Coprocessing of spent fuel at the Barnwell Nuclear Fuel Plant, 
4:15308 (CONF-780304-) 
BARNWELL FUEL PROCESSING PLANT/EXTRACTION 
COLUMNS 
Development of the electropulse column for the BNFP, 4:15312 
(CONF-780304-) 
BARNWELL FUEL PROCESSING PLANT/PERFORMANCE 
TESTING 
Checkout program at the BNFP, 4:15322 (CONF-780304-) 
BARNWELL FUEL PROCESSING PLANT/STORAGE 
FACILITIES 
High-density storage of plutonium nitrate solutions at the 
Barnwell Nuclear Fuel Plant, 4:15321 (CONF-780304-) 
BARSEBAECK-1 REACTOR/REACTOR ACCIDENTS 
Critical review of Jan Beyea’s report: A study of some of the 
consequences of hypothetical reactor accidents at Barsebaeck, 
4:16263 (RISO-M-1997) 
BARYONIUM/ENERGY LEVELS 
Metastable exotic mesons, 4:17376 
BARYONS/MAGNETIC MOMENTS 
Magnetic moments, hadron masses, and quark masses, 4:17380 
BARYONS/MASS DIFFERENCE 
Magnetic moments, hadron masses, and quark masses, 4:17380 
BASALT/CHEMICAL REACTIONS 
Simulated high-level waste-basalt interaction experiments. First 
interim progress report, 4:15412 (RHO-BWI-C-12) 
BATTELLE COAL-CLEANING PROCESS 
See BATTELLE HYDROTHERMAL COAL PROCESS 
BATTELLE HYDROTHERMAL COAL PROCESS 
Clean fuels from coal, 4:14973 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 
See also SOLAR BATTERY CHARGERS 
BATTERY CHARGERS/DESIGN 
Quick charger for sealed rechargeable batteries, 4:16334 
BATTERY CHARGERS/ELECTRONIC CIRCUITS 
TGI recharging, a new recharging method for the optimal 
= of the capacity of gas-tight Ni-Cd accumulators, 
4: 
BEAM CHOPPERS 
See BEAM PULSERS 
BEAM PULSERS/ON-LINE MEASUREMENT SYSTEMS 
Online data acquisition system for repetitive pulser development 
(100 pps, 700 kV), 4:16975 (SAND.78-1753) 
BEAM-PLASMA SYSTEMS/ELECTROMAGNETIC 
RADIATION 
Numerical analysis of the electromagnetic wave spectrum in a 
plasma-filled waveguide, 4:17580 
BEAM-PLASMA SYSTEMS/HYBRID RESONANCE 
Macroscopic ceemeepenens of collapse at the lower hybrid 
resonance, 4:1758 
BEAM-PLASMA SYSTEMS/MAGNETIC FIELDS 
Dynamics of the fields induced by the injection of a relativistic 
electron beam into a plasma, 4:17557 
BEAM-PLASMA SYSTEMS/NONLINEAR PROBLEMS 
Macroscopic consequences of collapse at the lower hybrid 
resonance, 4:17582 
BEAM-PLASMA SYSTEMS/TURBULENCE 
Macroscopic consequences of collapse at the lower hybrid 
resonance, 4:17582 
BEARINGS 
Wind energy converter (Patent), 4:15888 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/PATHOLOGICAL CHANGES 
Behavior as a sentry of metal toxicity, 4:17196 (UR-3490-1478) 
BENTONITE/INJECTION WELLS 
Small-scale bentonite injection test on rock, 4:15399 (KBS-TR-75) 
BENTONITE/MATERIALS TESTING 
- = of buffer material quartz-bentonite, 4:15384 (KBS-TR- 
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BENTONITE/SWELLING 
Highly compacted Na bentonite as buffer substance, 4:15398 
BS-TR-74) 
Selfinjection of highly compacted bentonite into rock joints, 
4:15397 (KBS-TR-73) 
BENTONITE/TEMPERATURE GRADIENTS 
Temperature calculations for a rock storage in one level for final 
disposal of radioactive waste. Report number 3, 4:15385 (KBS- 


TR-45) 
BENZENE/ALKYLATION 
Transalkylation of benzene with diisopropylbenzenes over zeolitic 
catalyst with rare-earth cations, 4:15172 
BENZENE/CHEMICAL ANALYSIS 
Computer separation of infrared spectra for analysis of complex 
organic mixtures, 4:15202 
BENZENE/DEUTERATION 
Convenient preparation of deuterated aromatic compounds, 
4:16777 
BENZENE/PRODUCTION 
Selection of active-component composition of bifunctional catalyst 
for hydrogenative processing of aromatic concentrates to 
produce benzene, 4:15173 
Status of aromatic hydrocarbon production, 4:15187 
BERKELIUM 242/ISOTOPE PRODUCTION 
Radiochemical studies of neutron deficient actinide isotopes, 
4:16790 (LBL-7714) 
BERKELIUM OXIDES/ELECTRONIC STRUCTURE 
Molecular cluster theory of chemical bonding in actinide oxide 
(Monoxides and dioxides), 4:16786 (CONF-780823-11) 
BERYLLIUM/ION-ATOM COLLISIONS 
Charge exchange cross sections for relativistic ions, 4:17301 
BERYLLIUM/PION MINUS REACTIONS 
Total inelastic cross sections for interaction of 7~ mesons with 
nuclei in the momentum range from 2 to 6 GeV/c, 4:17371 
BERYLLIUM/PROTON CHANNELING 
Energy straggling of protons in Be, C, Al, and Si, 4:16691 
BERYLLIUM/WEAR 
Friction and wear of selected metals and alloys in sliding contact 
with AISI 440 C stainless steel in liquid methane and in liquid 
natural gas, 4:16636 (N-78-20512) 
BERYLLIUM 10/LIFETIME 
Review and interpretation of recent cosmic ray beryllium isotope 
measurements, 4:17220 (LBL-7923) 
BERYLLIUM 7/ELECTRON CAPTURE DECAY 
Atomic electron correlation in nuclear electron capture (Hartree- 
Fock calculations), 4:17454 (N-78-17844) 
BERYLLIUM 9 TARGET/PHOTONUCLEAR REACTIONS 
Search for semileptonic decays of photoproduced charmed 
mesons (100 to 300 GeV, no statistically significant evidence), 
4:17335 (COO-1195-410) 
BERYLLIUM ISOTOPES/COSMIC NUCLEI 
Measurement of cosmic-ray beryllium isotopes from 200 to 1500 
MeV per nucleon, 4:17221 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BETAINE/BIOLOGICAL ACCUMULATION 
Betaine accumulation and ['*C]formate metabolism in water- 
stressed barley leaves, 4:17141 
BI-GAS PROCESS/ENVIRONMENTAL IMPACTS 
Characterization of effluents from the bi-gas pilot plant, 4:14977 
(FE-2496-21) 


Test plan for the environmental characterization of the bi-gas pilot 
a 4:14978 (FE-2496-22) 
BILE DUCTS 


See BILIARY TRACT 
BILIARY TRACT/SCINTISCANNING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
ro studies), 4:17145 (BNL-24614) 


BINAR ARS/COSMIC X-RAY SOURCES 
Extended observations of Vela X-1 by OSO-8, 4:17234 (N-78- 


17958) 
BINARY STARS/MASS TRANSFER 
Semidetached systems of spectral type B: BF Aurigae, .' Scorpii, 
and V Puppis, 4:17223 
BIOLOGICAL EVOLUTION/ENVIRONMENTAL EFFECTS 
Evolution of continuous variation. III. Joint transmission of 
genotype, phenotype, and environment, 4:17135 
BIOLOGICAL EVOLUTION/MATHEMATICAL MODELS 
Evolution of continuous variation. III. Joint transmission of 
genotype, phenotype, and environment, 4:17135 
BIOLOGICAL WASTES/PYROLYSIS 
Biological solar energy utilization, 4:15647 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
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See also AGRICULTURAL WASTES 
BAGASSE 
MAIZE 
PLANTS 
TREES 
wooD 
WOOD WASTES 
BIOMASS/GROWTH 
Hydrocarbon fermentation: kinetics of microbial cell growth, 
4:17154 
BIOMASS/PRODUCTION 
Bioenergy in theory and practice, 4:15648 
BIOMASS/PYROLYSIS 
Biological solar energy utilization, 4:15647 
BIOMASS/WASTE PROCESSING 
Biological solar energy utilization, 4:15647 
BIOMASS PLANTATIONS/ECONOMICS 
Utilisation and growing of firewood, 4:15649 
BISMUTH/LIQUID COLUMN CHROMATOGRAPHY 
Chromatography of metal ions with a thioglycolate chelating 
resin, 4:16758 
BISMUTH ALLOYS/MAGNETIC FLUX 
Flux trapping and shielding in irreversible superconductors, 
4:16654 (SLAC-211) 
BITUMINOUS COAL/BRIQUETTING 
Method for heat briquetting (Patent), 4:15105 
BITUMINOUS COAL/FLUIDIZED-BED COMBUSTION 
Reduction of the emission of the pollutants during the combustion 
of coal in fluidized beds, 4:16920 
BITUMINOUS COAL/PHYSICAL PROPERTIES 
Coal petrological methods for the study of an outburst of gas and 
coal, 4:15078 
BITUMINOUS COAL/SORPTIVE PROPERTIES 
Coal petrological methods for the study of an outburst of gas and 
coal, 4:15078 
BLACK CHROME/ELECTROPLATING 
Selective coating for solar panels (Patent), 4:15835 
BLACK CHROME/OPTICAL PROPERTIES 
Microstructure dependence of the optical properties of solar- 
absorbing black chrome, 4:15782 
BLACK COATINGS/FABRICATION 
Selective solar energy receiver and method for its production 
(Patent), 4:15828 
BLADES (COMPRESSOR) 
See COMPRESSOR BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/FLUE GAS 
Apparatus for cleaning blast-furnace exhaust gases (Patent), 
4:16949 
BLOCH THEORY/WAVE FUNCTIONS 
Multipole wave functions for photoelectrons in crystals. III. The 
role of singular points in the band structure and the tails of the 
Wannier functions, 4:16661 
BLOOD/DIALYSIS 
Twin pack hemodialyzer (Patent), 4:17144 
BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD PRESSURE/VARIATIONS 
Genetic-environmental interactions in the variation of blood 
pressure in Tecumseh, Michigan, 4:17139 
BLOOD SERUM/QUALITATIVE CHEMICAL ANALYSIS 
Separation and analysis of arylsulfatase isoenzymes in body fluids 
of man, 4:16759 
BLOWDOWN/HEAT TRANSFER 
Quarterly progress report on blowdown heat transfer separate- 
effects program for April-June 1978 (PWR), 4:16253 (NUREG/ 
CR-0243) 
BLOWDOWN/TEST FACILITIES 
Quarterly progress report on blowdown heat transfer separate- 
effects program for April-June 1978 (PWR), 4:16253 (NUREG/ 
CR-0243) 
BLOWERS/DESIGN 
Gleanings of fan engineering, 4:15076 
BLOWOUT PREVENTERS/DESIGN 
Pumping well blow-out preventer (Patent), 4:15145 
Well control valve apparatus, 4:16839 
BOHR APPROXIMATION 
See NILSSON-MOTTELSON MODEL 
BOHR-MOTTELSON MODEL 
See NILSSON-MOTTELSON MODEL 
BOILER FUEL 
Combustion of coal-oil slurry in a 100-hp firetube boiler, 4:15948 
Heat-engineering characteristics of coal grades of the Kushmurun 
deposit in the Turgay basin, 4:15111 


BORON/FABRICATION 


BOILERS/CLEANING 
Water regime for supercritical units. Chapter 8. Chemical 
treatments used in supercritical units during operations, 4:16771 
(NP-tr-2019) 
BOILERS/CORROSION 
Regularities of iron compound deposition in supercritical pressure 
boilers with different water treatment conditions, 4:15921 
BOILERS/DESIGN 
Boiler (Patent), 4:16546 
Fireplace boiler heating system for hot water type furnaces 
(Patent), 4:16502 
BOILERS/ECONOMIZERS 
Industrial testing of a membrane economizer for the TP-170 boiler 
of the No. 16 heat and power plant of Moscow power system, 
4:15920 
BOILERS/ENVIRONMENTAL IMPACTS 
New market for coal. Solid-fuel combustion for heating and 
remy | power plants of low and medium thermal atoms. 
4:1511 
BOILERS/FLUE GAS 
EPA industrial boiler FGD (flue gas desulfurization) survey: first 
quarter 1978. Report for Apr 77-Mar 78, 4:16931 (PB-279214) 
Flue gas desulfurization system capabilities for coal-fired steam 
generators. Volume II. Technical report. Final task report apr- 
dec 77, 4:16932 (PB-279417) 
Status of flue gas desulfurization systems for industrial boilers, 
4:15026 (CONF-780485-1) 
BOILERS/HEAT RECOVERY EQUIPMENT 
System for utilizing heat contained in flue gas (Patent), 4:16551 
BOILERS/OPERATION 
‘cheap’ boiler can turn out very expensive, 4:16482 
BOILERS/PIPES 
Bench tests of natural bends, 4:15922 
BOILERS/POLLUTION CONTROL 
Keeping the air clean, fighting noise, and protection of waters 
(Bund and Laender regulations), 4:17058 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW/BIOLOGICAL REGENERATION 
Bone marrow regeneration following large field radiation, 4:17169 
BONE MARROW CELLS/CHROMOSOMAL ABERRATIONS 
In vivo study of cadmium-induced chromsomal changes in 
somatic and germinal tissue of C57BI/6J male mice, 4:17188 
(PNL-2722) 
BONE MARROW CELLS/CYTOLOGICAL TECHNIQUES 
Deletion of the long arm of chromosome 20 [del(20)(q11)] in 
myeloid disorders, 4:17131 
BONE TISSUES/BIOCHEMICAL REACTION KINETICS 
Kinetic model building using advanced nuclear medicine 
techniques: the kinetics of chromium(III) in the human body 
(®'Cr), 4:17111 (LBL-7473) 
BONES 
See SKELETON 
BOP 
See BLOWOUT PREVENTERS 
BOR-60 REACTOR/REACTOR KINETICS 
Perturbation measurements on the BOR-60 reactor, 4:16106 (ZfK- 
348) 
BOREHOLES/SEALS 
Highly compacted Na bentonite as buffer substance, 4:15398 
(KBS-TR-74) 
Selfinjection of highly compacted bentonite into rock joints, 
4:15397 (KBS-TR-73) 
BOREHOLES/WELL LOGGING 
Geophysical borehole measurements, 4:15392 (KBS-TR-61) 
BORIDES/CHEMICAL PROPERTIES 
Boron and refractory borides (Book), 4:16623 
BORIDES/CRYSTAL STRUCTURE 
Boron and refractory borides (Book), 4:16623 
BORIDES/FABRICATION 
Boron and refractory borides (Book), 4:16623 
BORIDES/MAGNETIC PROPERTIES 
Boron and refractory borides (Book), 4:16623 
BORON/CHEMICAL PROPERTIES 
Boron and refractory borides (Book), 4:16623 
BORON/COLD WORKING 
Warm and cold forming of boron fiber reinforced aluminum., 
4:16728 (N-78-17161) 
BORON/COMPRESSION STRENGTH 
Effects of fabrication and joining processes on compressive 
strength of boron/aluminum and borsic/aluminum structural 
panels, 4:16729 (N-78-20256) 
BORON/CRYSTAL STRUCTURE 
Boron and refractory borides (Book), 4:16623 
BORON/FABRICATION 
Boron and refractory borides (Book), 4:16623 





BORON/HOT WORKING 


Effects of fabrication and joining processes on compressive 
strength of boron/aluminum and borsic/aluminum structural 
panels, 4:16729 (N-78-20256) 

BORON/HOT WORKING 

Warm and cold forming of boron fiber reinforced aluminum., 

4:16728 (N-78-17161) 
BORON/JOINING 

Effects of fabrication and joining processes on compressive 
strength of boron/aluminum and borsic/aluminum structural 
panels, 4:16729 (N-78-20256) 

BORON/MAGNETIC PROPERTIES 
Boron and refractory borides (Book), 4:16623 
BORON/MECHANICAL PROPERTIES 

Trends in the application of fiber-reinforced material with plastic 

matrix. , 4:16730 (N-78-17162) 
BORON/PHYSICAL PROPERTIES 

Trends in the application of fiber-reinforced material with plastic 

matrix. , 4:16730 (N-78-17162) 
BORON CARBIDES/SINTERING 

Sintering kinetics of pure and doped boron carbide. Final 

technical report, 4:16700 (UCRL-13894) 
BORON CARBIDES/WEAR RESISTANCE 

Friction and wear of radiofrequency-sputtered borides, silicides, 
and carbides, 4:16712 (N-78-20338) 

BORON COMPOUNDS/CHEMICAL PREPARATION 

Synthesis and chemistry of mercaptoundecahydro-closo- 
dodecaborate(2-), 4:16769 

BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BRAIN/BIOCHEMISTRY 
Brain research, 4:17116 
BRAIN/CHEMICAL ANALYSIS 

Lipogenesis in the developing brain from intracranially 

administered [1-'*C] acetate and [U-'*C] glucose, 4:17126 
BRAIN/LIPIDS 

Lipogenesis in the developing brain from intracranially 

administered [1-'*C] acetate and [U-'*C] glucose, 4:17126 
BRAIN/METABOLISM 

Lipogenesis in the developing brain from intracranially 

administered [1-'*C] acetate and [U-'*C] glucose, 4:17126 
BRAKES/PERFORMANCE 

Brake evaluations and recommendations: evaluation and 
development of performance requirements of braking systems 
for rubber-tired mining equipment in underground coal mines, 
4:15056 (PB-279036) 

BRAKES/PERFORMANCE TESTING 

Brake evaluations and recommendations. evaluation and 
development of performance requirements of braking systems 
for rubber-tired mining equipment in underground non-coal 
mines. Final report, 4:16832 (PB-279003) 

Brake evaluations and recommendations. evaluation and 
development of performance requirements of braking systems 
for rubber-tired mining equipment in underground non-coal 
mines. User’s manual, 4:16833 (PB-279004) 

BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREATH/CHEMICAL ANALYSIS 

Validation of '*CO: breath analysis as a measurement of 
demethylation of stable isotope labeled aminopyrine in man 
(13C, 14C), 4:17117 

BREATHING 
See BREATH 
BREEDER REACTORS 
See also ACCELERATOR BREEDERS 
FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
BREEDER REACTORS/NUCLEAR MATERIALS DIVERSION 
Criteria for diversion resistance applied to process design using 
co-processing, 4:15307 (CONF-780304-) 
BREEDING BLANKETS/DESIGN 
Neutronic studies of a 7**U breeder, 4:17621 (UCRL-81093) 
BREEDING BLANKETS/RADIOACTIVITY 

Evaluation of the activity levels in fusion reactor blankets, 4:17610 
(HMI-B-202) 

BREEDING PELLETS/FABRICATION 

Microstructures of sintered LizO pellets, 4:17628 

BREEDING PELLETS/MICROSTRUCTURE 
Microstructures of sintered Li.O pellets, 4:17628 
BREMSSTRAFILUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES/EMISSION SPECTROSCOPY 

General Chemistry Division quarterly report, April-June 1978, 

4:16749 (UCID-15644-78-2) 
BRITISH COLUMBIA/COAL MINES 
—— preparation plant to begin million TPY production, 
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Kaiser readies new hydraulic mine, 4:15064 
BRITISH COLUMBIA/MINES 
Kaiser readies new hydraulic mine, 4:15064 
BRITISH COLUMBIA/SURFACE MINING 
Fording develops new pit and draglining area, 4:15065 
BROMINE 81 TARGET/NEUTRINO REACTIONS 
®1 Br as a solar neutrino detector (Experimental problems and 
requirements), 4:17459 (BNL-50879(Vol.1)) 
Further consideration of the *' Br-*' Kr system (Experimental 
problems and requirements), 4:17460 (BNL-50879(Vol.1)) 
BROMODEOXYURIDINE 
See BUDR 
BUBBLE CHAMBERS/GAMMA DETECTION 
‘y-converting plate system for neutrino-deuterium exposures in the 
FNAL 15-foot bubble chamber, 4:16981 (COO-3023-23) 
BUDR 
(Bromodeoxyuridine.) 
BUDR/GENETIC EFFECTS 
Bromodeoxyuridine-induced mutations in synchronous Chinese 
hamster cells: temproal induction of 6-thioguanine and ouabain 
resistance during DNA replication, 4:17134 
BUGEY-1 REACTOR/NEUTRON DOSIMETRY 
Calorimetric measurements of radiation doses in graphite in 
Melusine (8MW), Siloe (35MW) research reactors and in 
Bugey-1! (1900MW) power reactor, 4:16195 (EUR-5667(Pt.1)) 
BUILDING CODES/ENERGY CONSERVATION 
Energy Conservation Act and Thermal Insulation Ordinance, 
4:16484 
BUILDING CODES/EVALUATION 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part V. Energy efficient buildings: the causes 
of litigation against energy conservation building codes, 4:16401 
(LBL-7896(Pt.5)) 
BUILDING CODES/HEATING SYSTEMS 
20 per cent saving expected. Basis of the Heating Plant Ordinance, 
105 


4:165 
BUILDING CODES/THERMAL INSULATION 
Energy Conservation Act and Thermal Insulation Ordinance, 
4:16484 


BUILDING MATERIALS 
See also CEMENTS 
BUILDING MATERIALS/R FACTORS 
Supplement to the publication on material values for the 
calculation of thermal insulation according to the thermal 
insulation ordinance, 4:16469 
BUILDING MATERIALS/THERMAL CONDUCTIVITY 
3rd amendment of the publication of physical characteristics for 
the calculation of thermal insulation according to the thermal 
insulation ordinance. Dated May 2nd 1978, 4:16463 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Low energy consumption air conditioning system (Patent), 
1 


BUILDINGS/ARCHITECTURE 
Energy and room climate - points of approach for a future 
architecture, 4:15743 
BUILDINGS/BUILDING CODES 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part V. Energy efficient buildings: the causes 
of litigation against energy conservation building codes, 4:16401 
(LBL-7896(Pt.5)) 
BUILDINGS/COMPUTER-AIDED DESIGN 
Design-oriented thermal simulation model, 4:16477 
BUILDINGS/DESIGN 
Solar radiation considerations in building planning and design. 
Proceedings of a working conference on solar effects on 
building design, April 1975, 4:15709 (PB-279378) 
BUILDINGS/ENERGY ANALYSIS 
Graphical shadow computation in building complexes using an 
integrated energy analysis program, 4:16474 
Means for including shadowing in a building’s thermal analysis, 
4:16475 
BUILDINGS/ENERGY CONSERVATION 
3rd amendment of the publication of physical characteristics for 
the calculation of thermal insulation according to the thermal 
insulation ordinance. Dated May 2nd 1978, 4:16463 
Energy management and central environmental control, 4:16529 
(CONF-7606183-) 
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International research. The FY 1977 survey of CBT’s international 
programs, 4:16457 (PB-279403) 

Solar radiation considerations in building planning and design. 
Proceedings of a working conference on solar effects on 
building design, April 1975, 4:15709 (PB-279378) 

BUILDINGS/ENERGY CONSUMPTION 

Conception for economical energy utilization and supply, 4:16454 

(BMFT-FB-T-77-74) 
BUILDINGS/ENERGY DEMAND 

Design-oriented thermal simulation model, 4:16477 

Determination of the form of windows and sunshades in a hot 
climate, 4:16476 

BUILDINGS/ENERGY EFFICIENCY 

Energy conservation: policy issues and end-use scenarios of 
savings potential. Part V. Energy efficient buildings: the causes 
of litigation against energy conservation building codes, 4:16401 
(LBL-7896(Pt.5)) 

BUILDINGS/HEAT LOSSES 

Thermal bridges in extra insulated external walls (In Swedish), 

4:16458 (SIB-R-46-1978) 
BUILDINGS/HEAT PUMPS 

Energy supply to buildings with the aid of heat pumps and solar 

collectors, 4:15740 
BUILDINGS/HEAT STORAGE 
Building structure for solar energy recovery and utilization 
(Patent), 4:15732 

BUILDINGS/HEATING LOAD 

Sol-air temperature, 4:16479 
BUILDINGS/HEATING SYSTEMS 

Gas infrared radiators always of interest, 4:16545 
BUILDINGS/INFRARED THERMOGRAPHY 

Aerial infrared users’ manual, 4:16459 (TID-29029) 
BUILDINGS/PERFORMANCE 

Impact of active and passive solar building designs on utility peak 
loads, 4:15713 (TID-28981) 

BUILDINGS/RESEARCH PROGRAMS 

International research. The FY 1977 survey of CBT’s international 

programs, 4:16457 (PB-279403) 
BUILDINGS/SHADING 

Determination of the form of windows and sunshades in a hot 
climate, 4:16476 

Graphical shadow computation in building complexes using an 
integrated energy analysis program, 4:16474 

Means for including shadowing in a building's thermal analysis, 

716475 


BUILDINGS/SOLAR AIR CONDITIONING 
Energy roof (Patent), 4:15720 
Supplemental heat and heat transfer subsystems for solar air 
conditioning systems (Patent), 4:15734 
BUILDINGS/SOLAR AIR HEATERS 
Solar energy device and system (Patent), 4:15736 
BUILDINGS/SOLAR COOLING SYSTEMS 
Building structure for solar energy recovery and utilization 
(Patent), 4:15732 
BUILDINGS/SOLAR HEATING SYSTEMS 
Energy supply to buildings with the aid of heat pumps and solar 
collectors, 4:15740 
Solar energy collection system (Patent), 4:15735 
Solar-geothermal heat system (Patent), 4:15726 
BUILDINGS/SOLAR SPACE HEATING 
Building structure for solar energy recovery and utilization 
(Patent), 4:15732 
Energy and room climate - points of approach for a future 
architecture, 4:15743 
Energy and room climate - points of approach for a future 
architecture, 4:15744 
Energy roof (Patent), 4:15720 
Solar energy utilisation in buildings, 4:15737 
System circuits for solar devices, 4:15739 
BUILDINGS/SOLAR WATER HEATING 
Solar energy utilisation in buildings, 4:15737 
System circuits for solar devices, 4:15739 
BUILDINGS/SPACE HEATING 
Numerical solution of three-dimensional natural convection by the 
strongly implicit procedure, 4:16897 (DP-MS-78-14) 
BUILDINGS/THERMAL ANALYSIS 
Design-oriented thermal simulation model, 4:16477 
BUILDINGS/THERMAL INSULATION 
3rd amendment of the publication of physical characteristics for 
the calculation of thermal insulation according to the thermal 
insulation ordinance. Dated May 2nd 1978, 4:16463 
Review on the Constructa 78, 4:16462 
Supplement to the publication on material values for the 
calculation of thermal insulation according to the thermal 
insulation ordinance, 4:16469 
Thermal bridges in extra insulated external walls (In Swedish), 
4:16458 (SIB-R-46-1978) 


BWR TYPE REACTORS/PRESSURE VESSELS 


BUILDINGS/THERMODYNAMIC PROPERTIES 
Finite element method to calculate the thermal behaviour of walls, 
rooms or buildings, 4:16481 
BUILDINGS/VENTILATION SYSTEMS 
Solar powered method and apparatus for venting gaseous 
from an enclosed space to atmosphere (Patent), 4:15747 
Ventilation system with thermal energy recovery (Patent), 4:16455 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
BUOYS/LIGHT SOURCES 
Nuclear light source (Patent), 4:15441 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/OPERATION 
What are gas burners with blowers, 4:16924 
BURNERS/PERFORMANCE 
Large burners in power plants, 4:15940 
BURNERS/REVIEWS 
Development of large burners for liquid and gaseous fuels installed 
in steam generators of a steam power of over 1000 t/h, 4:16919 
BURNERS/SPARK GAPS 
Final environmental statement concerning rule making. 
Exemption from licensing requirements for spark-gap i 
that contain cobalt-60. Docket No. PRM 30-54, 4:16795 
(NUREG-0319) 
BURST REACTORS 
See PULSED REACTORS 
BUSES/ECONOMICS 
Busways in new towns, 4:16412 
BUSES/FUEL CONSUMPTION 
~— in transport. Volume I. Data. Report No. 27, 4:16515 (NP- 
23411) 
BUTADIENE/RADIOLYSIS 
Reactions of recoiling silicon atoms with phosphine-diene 
mixtures and the question of silylene intermediates, 4:16784 
BWR TYPE REACTORS 
See also BARSEBAECK-1 REACTOR 
GARIGLIANO REACTOR 
RWE-BAYERNWERK REACTOR 
TARAPUR-1 REACTOR 
TARAPUR-2 REACTOR 
Piping for nuclear plants, 4:16026 
BWR TYPE REACTORS/AUXILIARY WATER SYSTEMS 
Investigation of flashing de-aeration with and without 
recirculation, 4:16024 (SVF-32) 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Investigation of wall loads generated by vapor condensation in the 
BWR pressure suppression system, 4:16245 (KFK-2549) 
BWR TYPE REACTORS/ECCS 
Analysis of loss of coolant accident and emergency core cooling 
system, 4:16247 
BWR TYPE REACTORS/FUEL CANS 
Contribution to the question of stress-corrosion cracking of 
austenitic stainless steel cladding in nuclear power plants, 
4:16016 
BWR TYPE REACTORS/FUEL ELEMENTS 
Corrected and updated data for IFA-429 from beginning of life 
through June 1978, 4:16022 (NUREG/CR-0478) 
Nuclear fuel assembly and process (Patent; BWR), 4:16025 
BWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Spirt computer program (stress-strains from pressures instigated 
by reactor transients), 4:16262 (RE-A.78-189) 
BWR TYPE REACTORS/EOSS OF COOLANT 
Analysis of loss of coolant accident and emergency core cooling 
system, 4:16247 
BWR TYPE REACTORS/MELTDOWN 
Quarterly progress report on fission product behavior in LWRs 
for the period April-June 1978 (Fuel rods defected in a steam 
atmosphere), 4:16256 (NUREG/CR-0370) 
BWR TYPE REACTORS/PIPES 
Reliability of piping in light water reactors, 4:16027 
Stress corrosion crack growth and fracture predictions for BWR 
piping, 4:16029 
BWR TYPE REACTORS/POWER-COOLING-MISMATCH 
ACCIDENTS 
Transient behavior of pressure and wall temperature in mesg flow 
in a tube under flow reduction conditions. Transient 
boiling experiments at an atmospheric pressure, (3), 4: 16235 
(JAERI-M-7396) 
BWR TYPE REACTORS/PRESSURE VESSELS 
Description of a study for the thermal anneal of neutron- 
embrittled reactor vessel materials, 4:16028 





BWR TYPE REACTORS/RADIATION PROTECTION 


Influence of neutron dosimetry on radiation damage 
considerations in LWR pressure vessels, 4:16018 (EUR- 
5667(Pt.1)) 

BWR TYPE REACTORS/RADIATION PROTECTION 

Reduction of radiation levels in light water reactor power stations 
by means of design measures, 4:16267 

BWR TYPE REACTORS/RADIOACTIVE WASTES 

Review of solid radioactive waste practices in light-water-cooled 

nuclear reactor power plants, 4:16021 (NUREG/CR-0144) 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Technical report on operating experience with BWR pressure 
relief systems, 4:16020 (NUREG-0462) 

BWR TYPE REACTORS/REACTOR MATERIALS 

Neutron energy spectrum determination for irradiation damage 
study of reactor structural materials, 4:16019 (EUR-5667(Pt.1)) 

Release of corrosion products from construction materials 
containing cobalt. Pt.2: Inconel X750, 4:16023 (STUDSVIK-78- 
1 


) 
BWR TYPE REACTORS/REACTOR SAFETY 

Risk Assessment Review Group report to the U.S. Nuclear 
Regulatory Commission, 4:16257 (NUREG/CR-0400) 

Water reactor safety programs sponsored by the Nuclear 
Regulatory Commission's Division of Reactor Safety Research. 
Quarterly technical progress report, July-September 1978, 
4:16258 (NUREG/CR-0412) 

BWR TYPE REACTORS/RISK ASSESSMENT 

Risk Assessment Review Group report to the U.S. Nuclear 

Regulatory Commission, 4:16257 (NUREG/CR-0400) 
BWR TYPE REACTORS/SPECIFICATIONS 

Standard Technical Specifications for General Electric Boiling 
Water Reactors, Revision of April 1, 1978. Technical report, 
4:16127 (PB-279753) 

BWR TYPE REACTORS/WASTE MANAGEMENT 

Review of solid radioactive waste practices in light-water-cooled 

nuclear reactor power plants, 4:16021 (NUREG/CR-0144) 


Cc 


CADMIUM/ACTIVATION ANALYSIS 
Simultaneous determination of arsenic, antimony, cadmium, 
chromium, copper, and selenium in environmental material by 
radiochemical neutron activation analysis, 4:16752 
CADMIUM/BIOLOGICAL EFFECTS 
In vivo study of cadmium-induced chromsomal changes in 
somatic and germinal tissue of C57BI/6J male mice, 4:17188 
(PNL-2722) 
Influence of cadmium on two-kidney goldblatt hypertension in 
Dahl rats, 4:17191 
Possible mechanism for cadmium-induced hypertension in rats, 
4:17140 
CADMIUM/CATALYTIC EFFECTS 
Hydrocarbon conversion with an acidic sulfur-free multimetallic 
catalytic composite (Patent), 4:15164 
CADMIUM/ECOLOGICAL CONCENTRATION 
Dynamics of manganese, cadmium, and lead in experimental 
power plant ponds, 4:17184 (PB-279032) 
Heavy metals and chlorinated hydrocarbons in the Mediterranean, 
4:17185 
CADMIUM/ENVIRONMENTAL EXPOSURE PATHWAY 
Relative importance of food and water sources to cadmium uptake 
by Bambusio affinis (Poeciliidae), 4:17190 
CADMIUM/INTESTINAL ABSORPTION 
Intestinal absorption and retention of cadmium in neonatal rat (/ 
sup 115m/Cd tracer technique), 4:17193 
CADMIUM/LIQUID COLUMN CHROMATOGRAPHY 
Chromatography of metal ions with a thioglycolate chelating 
resin, 4:16758 
CADMIUM/MEASURING METHODS 
Medical application of neutron capture y-ray spectroscopy: 
measurement of cadmium and nitrogen in living human subjects 
(Cd, “N, 'N), 4:17146 (BNL-24711) 
CADMIUM/MUTAGENESIS 
In vivo study of cadmium-induced chromsomal changes in 
somatic and germinal tissue of C57BI/6J male mice, 4:17188 
(PNL-2722) 
CADMIUM/PION MINUS REACTIONS 
Total inelastic cross sections for interaction of 7~ mesons with 
nuclei in the momentum range from 2 to 6 GeV/c, 4:17371 
CADMIUM/RETENTION 
Intestinal absorption and retention of cadmium in neonatal rat (/ 
sup 115m/Cd tracer technique), 4:17193 
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CADMIUM/SAMPLING 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
CADMIUM/TOXICITY 
In vivo study of cadmium-induced chromsomal changes in 
somatic and germinal tissue of C57BI/6J male mice, 4:17188 
(PNL-2722) 
CADMIUM/ULTRASONIC WAVES 
Ultrasonic attenuation calculations for magnesium, zinc, and 
cadmium. II. Shear waves, 4:16667 
CADMIUM SELENIDE SOLAR CELLS/FABRICATION 
First results on the development of a thin film CdSe MIS solar 
cell, 4:15576 
High ov selenium heterojunction solar cells (Patent), 
4:15639 
New approach to making solar photovoltaic cells, 4:15626 
CADMIUM SELENIDE SOLAR CELLS/PERFORMANCE 
First results on the development of a thin film CdSe MIS solar 
cell, 4:15576 
CADMIUM SELENIDES/CRYSTAL GROWTH 
New approach to making solar photovoltaic cells, 4:15626 
CADMIUM SULFIDE SOLAR CELLS 
Electrochemical studies of cuprous sulfide for CdS/CueS solar 
cells, 4:15571 
CADMIUM SULFIDE SOLAR CELLS/ELECTRICAL 
PROPERTIES 
Behavior of deep centers in CuegS/CdS solar cells, 4:15569 
Optical and electrical characterization of thin layers (10 microns) 
of Cd/sub 1-x/Zn/sub S/, 4:15574 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
Cds-Cu2S thin film solar cells for terrestrial applications, 4:15567 
Dry barrier formation of CugS-CdS junctions, 4:15620 
Innovative preparation of thin film CdS-CueS terrestrial cells by 
an anodization process, 4:15634 
New approach to making solar photovoltaic cells, 4:15626 
Phase 4 ‘aged sulphide in single crystal Cds-Cu/sub x/S, 
4:1562 
Pn and characterization of sprayed CdS films, 4:15622 
eae of spray ae CdS film and its application to thin 
solar cell, 4:15638 
Solar cell collector (Patent), 4:15520 
Some properties of CdS sprayed layers and photocells related to 
their structure and preparation conditions, 4:15570 
Spray preparation of cuprous sulfide layers, 4:15572 
CADMIUM SULFIDE SOLAR CELLS/HEAT TREATMENTS 
Optimization of performance of a CuzS-CdS heterojunction solar 
cell through heat treatment, 4:15568 
CADMIUM SULFIDE SOLAR CELLS/OPTICAL 
PROPERTIES 
Optical and electrical characterization of thin layers (10 microns) 
of Cd/sub 1-x/Zn/sub S/, 4:15574 
CADMIUM SULFIDE SOLAR CELLS/OPTIMIZATION 
Optical optimization of thin film solar cells, 4:15619 
Optimization of performance of a CusS-CdS heterojunction solar 
cell through heat treatment, 4:15568 
Progress in the development of high efficiency thin film cadmium 
sulfide solar cells, 4:15566 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
Cds-CueS thin film solar cells for terrestrial applications, 4:15567 
— M SULFIDE SOLAR CELLS/PHOTOVOLTAIC 


Behavior of deep centers in Cu2S/CdsS solar cells, 4:15569 
CADMIUM SULFIDE SOLAR CELLS/SEMICONDUCTOR 
JUNCTIONS 
Dry barrier formation of Cu2S-CdS junctions, 4:15620 
CADMIUM SULFIDE SOLAR CELLS/SPECTRAL RESPONSE 
Phase m- copper sulphide in single crystal Cds-Cu/sub x/S, 
4:15621 
CADMIUM SULFIDES/CRYSTAL GROWTH 
New approach to making solar photovoltaic cells, 4:15626 
CADMIUM SULFIDES/ELECTRICAL PROPERTIES 
Optical and electrical characterization of thin layers (10 microns) 
of Cd/sub 1-x/Zn/sub S/, 4:15574 
Some properties of CdS sprayed layers and photocells related to 
their structure and preparation conditions, 4:15570 
CADMIUM SULFIDES/OPTICAL PROPERTIES 
Optical and electrical characterization of thin layers (10 microns) 
of Cd/sub 1-x/Zn/sub S/, 4:15574 
Some properties of CdS sprayed layers and photocells related to 
their structure and preparation conditions, 4:15570 
CADMIUM SULFIDES/SPRAY COATING 
Preparation and characterization of sprayed CdS films, 4:15622 
Properties of spray pyrolysis CdS film and its application to thin 
film solar cell, 4:15638 
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Some properties of CdS sprayed layers and photocells related to 
their structure and preparation conditions, 4:15570 
CADMIUM TELLURIDE SOLAR CELLS/FABRICATION 
CdTe thin film solar cells, 4:15636 
II-VI compound solar energy convertors, 4:15573 
New approach to making solar photovoltaic cells, 4:15626 
Properties of spray pyrolysis CdS film and its application to thin 
film solar cell, 4:15638 
CADMIUM TELLURIDE SOLAR CELLS/GRADED BAND 
GAPS 
Optimization of graded band gap CdHgTe solar cells, 4:15575 
CADMIUM TELLURIDE SOLAR CELLS/OPTIMIZATION 
Optimization of graded band gap CdHgTe solar cells, 4:15575 
CADMIUM TELLURIDE SOLAR CELLS/PERFORMANCE 
II-VI compound solar energy convertors, 4:15573 
CADMIUM TELLURIDES/CRYSTAL GROWTH 
New approach to making solar photovoltaic cells, 4:15626 
CADMIUM TELLURIDES/DEFORMATION 
Plastic deformation behavior and dislocation structure of CdTe 
single crystals, 4:16703 
CADMIUM TELLURIDES/ELECTRICAL PROPERTIES 
CdTe thin film solar cells, 4:15636 
CADMIUM TELLURIDES/OPTICAL PROPERTIES 
CdTe thin film solar cells, 4:15636 
CADMIUM TELLURIDES/SPUTTERING 
CdTe thin film solar cells, 4:15636 
CAES 
See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCIUM 40 TARGET/ALPHA REACTIONS 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
CALCIUM 40 TARGET/DEUTERON REACTIONS 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
CALCIUM 40 TARGET/HELIUM 3 REACTIONS 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
CALCIUM 40 TARGET/PION MINUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
CALCIUM 40 TARGET/PION PLUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
CALCIUM 40 TARGET/PROTON REACTIONS 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
CALCIUM 42 TARGET/PION MINUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
CALCIUM 42 TARGET/PION PLUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
CALCIUM 44 TARGET/PION MINUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
CALCIUM 44 TARGET/PION PLUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
CALCIUM 48 TARGET/PION MINUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
CALCIUM 48 TARGET/PION PLUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
CALCIUM ISOTOPES/PROTON REACTIONS 
Elastic scattering of 1-GeV protons on the nuclei '*O, /sup 
40,42,44,48/Ca, “*Ti, and *°*Pb in the self-consistent theory of 
excited nuclei, 4:17357 
CALIFORNIA 
See also LOS ANGELES 
CALIFORNIA/AIR POLLUTION 
Characterization of organic particulate matter. Final report, 
4:17051 (PB-279209) 
CALIFORNIA/AIR QUALITY 
Potential effects of commercial aviation on region-wide air quality 
in San Francisco Bay area, 4:17056 (UCRL-81627) 


CANDU TYPE REACTORS 


CALIFORNIA/ELECTRICAL SURVEYS 
Schlumberger soundings, audio-magnetotelluric soundings and 
telluric mapping in and around the Coso Range, California, 
4:15856 (USGS-OFR-77-120) 
CALIFORNIA/ENERGY ANALYSIS 
Impacts of future coal use in California. Interim regional report 
for National Coal Utilization Assessment, 4:16415 (LBL-8402) 
CALIFORNIA/FOSSIL-FUEL POWER PLANTS 
Impacts of future coal use in California. Interim regional report 
for National Coal Utilization Assessment, 4:16415 (LBL-8402) 
CALIFORNIA/GEOPHYSICAL SURVEYS 
Three dimensional modelling of electric and electromagnetic data 
using the finite element method, 4:17217 
CALIFORNIA/GEOTHERMAL EXPLORATION 
Schlumberger soundings, audio-magnetotelluric soundings and 
telluric mapping in and around the Coso Range, California, 
4:15856 (USGS-OFR-77-120) 
CALIFORNIA/MAGNETOTELLURIC SURVEYS 
Schlumberger soundings, audio-magnetotelluric soundings and 
telluric mapping in and around the Coso Range, California, 
4:15856 (USGS-OFR-77-120) 
CALIFORNIA/PUBLIC UTILITIES 
California rate experiments: lifeline or leadweight, 4:16347 
CALIFORNIA/TELLURIC SURVEYS 
Schlumberger soundings, audio-magnetotelluric soundings and 
telluric mapping in and around the Coso Range, California, 
4:15856 (USGS-OFR-77-120) 
CALIFORNIUM 252/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
CALORIMETERS/PERFORMANCE TESTING 
Calorimetric measurements of radiation doses in graphite in 
Melusine (SMW), Siloe (35MW) research reactors and in 
Bugey-1 (1900MW) power reactor, 4:16195 (EUR-5667(Pt.1)) 
CAMERAS 
See also GAMMA CAMERAS 
CAMERAS/POWER SUPPLIES 
Pananica--quick charger for portable VTR and color camera, 
4:16335 
CANADA 
See also ALBERTA 
BRITISH COLUMBIA 
NEW BRUNSWICK 
NOVA SCOTIA 
ONTARIO 
QUEBEC 
CANADA/ENERGY POLICY 
Canada’s energy future: the need for flexibility, 4:16407 
CANADA/MINERAL WASTES 
Mineral waste resources of Canada, 4:16560 
CANADA/NUCLEAR INDUSTRY 
Structure of the Canadian nuclear industry, 4:16009 (77-CNA-400) 
Volume 1. CNA president's address and standing committees 
reports, 4:16006 (77-CNA-100) 
CANADA/NUCLEAR POWER 
Canadian Nuclear Power Program, 4:16082 (CONF-7606183-) 
Volume 3. Planning for nuclear energy - in Canada - overseas, 
4:16129 (77-CNA-300) 
CANADA/PEAT 
Utilization of Canadian peat as an alternative energy source, 
4:15045 
CANADA/PETROLEUM DEPOSITS 
Practical approach to the future of oil reserves, 4:15130 (CONF- 
7606183-) 
CANADA/RADIOACTIVE WASTE DISPOSAL 
Waste disposal - a progress report, 4:15371 (77-CNA-400) 
CANADA/RADIOACTIVE WASTE MANAGEMENT 
Management of Canada’s nuclear wastes, 4:15349 (EP-77-6) 
Radioactive waste mangement in Canada, 4:15342 (CONF- 
7606 183-) 
CANCER 
See NEOPLASMS 
CANDIDA/GROWTH 
Continuous culture of Candida lipolytica on n-hexadecane, 
4:17155 
CANDU TYPE REACTORS 
See also CORDOBA REACTOR 
GENTILLY REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
WOLSUNG-I REACTOR 





CANDU TYPE REACTORS/FUEL ELEMENT CLUSTERS 


CANDU TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Measurements of bundle end flux peaking effects in 37-element 
CANDU PHW fuel, 4:16079 (AECL-5968) 
CANDU TYPE REACTORS/FUEL ELEMENTS 
Effects of UO: pellet shape on strains induced in collapsible 
zircaloy cladding - status May 1976, 4:16081 (AECL-5978) 
CANDU TYPE REACTORS/PERFORMANCE 
Reliability and performance of CANDU nuclear generating 
stations, 4:16083 
CANDU TYPE REACTORS/REACTOR COOLING SYSTEMS 
Prototype bellows sealed nuclear valve development -reliability 
through testing, 4:16080 (AECL-5972) 
CANDU TYPE REACTORS/REACTOR MAINTENANCE 
Pressure tube replacement in a CANDU reactor, 4:16076 (77- 


CNA-600) 
CANDU TYPE REACTORS/RELIABILITY 
Reliability and performance of CANDU nuclear generating 
stations, 4:16083 
CANDU TYPE REACTORS/REVIEWS 
Canadian Nuclear Power Program, 4:16082 (CONF-7606183-) 
CANDU TYPE REACTORS/STEAM GENERATORS 
Effect of condenser water in-leakage on steam generator water 
chemistry, 4:16077 — 5849) 
CANONICAL EQUATI 
See DIFFEREN TIAL NEOUA TIONS 
CARBON 
See also GRAPHITE 
PYROLYTIC CARBON 
CARBON/AEROSOLS 
Characterization of organic particulate matter. Final report, 
4:17051 (PB-279209) 
CARBON/COSMOCHEMISTRY 
The composition of corotating energetic particle streams, 4:17254 
(N-78-21039) 
CARBON/ION-ATOM COLLISIONS 
Charge exchange cross sections for relativistic ions, 4:17301 
CARBON/MECHANICAL PROPERTIES 
Trends in the application of fiber-reinforced material with plastic 
matrix. , 4:16730 (N-78-17162) 
CARBON/METABOLISM 
Effects of ammonia on carbon metabolism in photosynthesizing 
isolated mesophyll cells from Papaver somniferum L., 4:17143 
CARBON/PHYSICAL PROPERTIES 
Trends in the application of fiber-r¢inforced material with plastic 
matrix. , 4:16730 (N-78-17162) 
CARBON/PION MINUS REACTIONS 
Total inelastic cross sections for interaction of 7~ mesons with 
nuclei in the momentum range from 2 to 6 GeV/c, 4:17371 
CARBON/PROTON CHANNELING 
Energy straggling of protons in Be, C, Al, and Si, 4:16691 
CARBON/PROTON REACTIONS 
Properties of prompt muons produced by 28-GeV proton 
interactions, 4:17355 
CARBON 12/E2-TRANSITIONS 
ae aye Py currents and spin magnetization in E2 transitions of 
4:1 
CARBON 12/NUCLEAR STRUCTURE 
Nuclear structure and (e,e’) reactions: The significance of high- 
momentum-transfer data and meson-exchange currents, 4:17449 
CARBON 12 REACTIONS 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
CARBON 12 REACTIONS/FRAGMENTATION 
Momentum transfer to target-fragmentation products in the 
reactions of 25-GeV "°C with Au, 4:17475 
CARBON 12 REACTIONS/INCLUSIVE INTERACTIONS 
12C on °C at 800 MeV/nucleon: One fireball of two, 4:17448 
CARBON 12 TARGET/CARBON 12 REACTIONS 
%2C on '*C at 800 MeV/nucleon: One fireball of two, 4:17448 
CARBON 12 TARGET/ELECTRON REACTIONS 
Convection currents and spin magnetization in E2 transitions of 
2C, 4:17451 
Nuclear structure and (e,e’) reactions: The significance of high- 
momentum-transfer data and meson-exchange currents, 4:17449 
CARBON 12 TARGET/PION MINUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
Spectrum of leading particles in 7~ '*C interactions at 40 GeV/c 
and the bremsstrahlung model, 4:17367 
CARBON 14/RADIATION DOSES 
Production and emission of carbon-14 from nuclear power stations 
and reprocessing plants and its radioecological significance, 
4:16183 
CARBON 18/MASS 
Mass of '*C by pion double-charge-exchange reaction, 4:17450 
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CARBON DIOXIDE/RECYCLING 
Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for CO2 removal, recovery, 
disposal, and reuse), 4:17040 (BNL-24999) 
CARBON DIOXIDE/REMOVAL 
Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for CO2 removal, recovery, 
disposal, and reuse), 4:17040 (BNL-24999) 
CARBON DIOXIDE/SEPARATION PROCESSES 
Preparation and purity measurement of extremely pure helium gas, 
4:16616 
CARBON DIOXIDE/WASTE DISPOSAL 
Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for CO2 removal, recovery, 
disposal, and reuse), 4:17040 (BNL-24999) 
CARBON DIOXIDE LASERS/DESIGN 
High power, compact waveguide gas laser (Patent), 4:16855 
CARBON DIOXIDE LASERS/EFFICIENCY 
High-power pulsed COz laser continuously tunable over a wide 
frequency range, 4:16867 
CARBON DIOXIDE LASERS/ENERGY YIELD 
Chemically pumped Br2-CO: laser, 4:16870 
Effect of tri-n-propylamine on a CO: laser, 4:16893 
Photoionization CO, laser with an output energy of 300 J, 4:16889 
CARBON DIOXIDE LASERS/OPTICAL PUMPING 
Spectral characteristics of vacuum ultraviolet preionization 
sources for CO: lasers, 4:16878 
CARBON DIOXIDE LASERS/TUNING 
High-power pulsed CO laser continuously tunable over a wide 
frequency range, 4:16867 
CARBON IONS/ELECTRON-ION COLLISIONS 
Electron excitation cross sections for multiply charged ions. 
Progress report, March 1, 1978-February 28, 1979 (Summaries 
of research activities at Louisiana State University), 4:17303 
(ORO-488 1-23) 
Excitation of ions of the lithium isoelectronic sequence in the 
relativistic Coulomb Born approximation, 4:17302 (ORO-4881- 


20) 
CARBON IONS/ION-ATOM COLLISIONS 
Charge exchange cross sections for relativistic ions, 4:17301 
Modified method of perturbed stationary states. II. Semiclassical 
and low-velocity quantal approximations (Unitarity. detailed 
balancing), 4:17304 (SAND-78-0158) 
CARBON MONOXIDE/AIR POLLUTION CONTROL 
Effects of weathering on impregnated charcoal performance. 
Research annual report 1 October 1976-30 September 1977, 
4:17047 (PB-278536) 
Method for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16937 
Process for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16938 
Transient modelling of the exhaust gas catalytic converter to 
oxidize carbon monoxide in automobile exhaust, 4:16613 
CARBON MONOXIDE/COSMOCHEMISTRY 
The galactic distribution of carbon monoxide: an out-of-plane 
survey. , 4:17261 (N-78-17965) 
CARBON MONOXIDE/SAMPLING 
Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 
Houston Urban Plume Study: 1974, description and data. Final 
report, 4:17054 (PB-279409) 
CARBON MONOXIDE/SEPARATION PROCESSES 
Preparation and purity measurement of extremely pure helium gas, 
4:16616 
CARBON MONOXIDE/STRUCTURAL CHEMICAL ANALYSIS 
Three coordination in metal complexes, 4:16633 
CARBON MONOXIDE/SYNTHESIS 
Production of cleaned and purified synthesis gas and carbon 
monoxide (Patent; by partial oxidation of hydrocarbonaceous 
fuel), 4:15182 
CARBON MONOXIDE LASERS/GAIN 
Kinetics of physical processes in a supersonically driven chemical 
CO laser, 4:16863 
CARBON MONOXIDE LASERS/KINETICS 
Kinetics of physical processes in a supersonically driven chemical 
CO laser, 4:16863 
CARBON MONOXIDE LASERS/NUCLEAR PUMPING 
Expansion cooled CO nuclear pumped laser, 4:16843 (LA-UR-78- 
3017) 
CARBON MONOXIDE LASERS/POPULATION INVERSION 
Kinetics of physical processes in a supersonically driven chemical 
CO laser, 4:16863 
CARBON STEELS/HYDRIDATION 
Mechanisms of hydrogen attack, 4:16687 
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CARBON STEELS/MATERIALS TESTING 
Dilatometer for the in situ observation of high-temperature, high- 
pressure hydrogen attack, 4:16988 
CARBON STEELS/STRESS CORROSION 
Stress corrosion crack growth and fracture predictions for BWR 
piping, 4:16029 
CARBON STEELS/SWELLING 
Dilatometer for the in situ observation of high-temperature, high- 
pressure hydrogen attack, 4:16988 
CARBON TETRACHLORIDE/COLLISIONS 
Internal energy dependence of molecular condensation 
coefficients determined from molecular beam surface scattering 
experiments (Sticking probability, reflection intensity, angular 
distribution), 4:17288 (LBL-7395) 
CARBON TETRACHLORIDE/MOLECULE COLLISIONS 
Internal energy dependence of molecular condensation 
coefficients determined from molecular beam surface scattering 
experiments (Sticking probability, reflection intensity, angular 
distribution), 4:17288 (LBL-7395) 
INACEOUS MATERIALS/GASIFICATION 
Gasification process (Patent; for solid or liquid organic materials), 
4:15458 
Process for the production of an intermediate Btu gas (Patent), 
4:15454 
CARBONACEOUS MATERIALS/PARTIAL OXIDATION 
PROCESSES 
Production of cleaned and purified synthesis gas and carbon 
monoxide (Patent; by partial oxidation of hydrocarbonaceous 
fuel), 4:15182 
CARBONATE ROCKS/EVALUATION 
Classification of deposits in the productive horizons of the Pripyat 
Depression, 4:15139 
CARBONIZATION/MATHEMATICAL MODELS 
Mathematical modeling of METC flash carbonization data, 
4:14955 (METC/CR-78/18) 
CARBONYL RADICALS/STRUCTURAL CHEMICAL 
ANALYSIS 
Photoelectron spectroscopy of carbonyls. Lone-pair interactions 
in a-, B-, y-, and §-dicarbonyls, 4:16776 
XYLASE/METABOLISM 
Effects of ammonia on carbon metabolism in photosynthesizing 
isolated mesophyll cells from Papaver somniferum L., 4:17143 
CARBOXYLIC ACID ESTERS/LABELLING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
PR studies), 4:17145 (BNL-24614) 
IS/RESEARCH PROGRAMS 
Radiation carcinogenesis and related radiobiology. Special listing, 
4:17167 (NTISUB/D/296-005) 
CARCINOGENS/BIOLOGICAL EFFECTS 
Flow cytometric analysis of mitotic cycle perturbation by 
chemical carcinogens in cultured epithelial cells (Effects of 
benzo(a)pyrene-diol-epoxide on mitotic cycle of cultural mouse 
liver epithelial cells), 4:17180 (LBL-8169) 
CARCINOMAS/THERAPY 
Definitive value of active-specific immunotherapy for 
experimental carcinoma of the colon (Rats, concanavalin A), 
4:17159 
CARDIOVASCULAR DISEASES 
See also HYPERTENSION 
CARDIOVASCULAR DISEASES/DIAGNOSIS 
Evaluation of thallium-201 scanning for detection of latent 
coronary artery disease. Final report, 4:17149 (N-78-20756) 
ee SYSTEM 
See also HEART 
CARDIOVASCULAR SYSTEM/PATHOLOGICAL CHANGES 
Effects of sulfate aerosols upon cardiopulmonary function in 
— monkeys (final report). (Second year final zeport: effects 
nitrate and /or sulfate aerosols upon cardiopulmonary 
function), 4:17187 (PB-279393) 
CARIBBEAN SEA/OCEANOGRAPHY 
St. Croix: supplement to a source book of oceanographic 
properties affecting biofouling and corrosion of OTEC plants at 
selected sites, 4:15686 (PNL-2483(Suppl.)) 
CASKS/CRITICALITY 
Critical separation between subcritical clusters of 4.29 wt % **U 
enriched UO, rods in water with fixed neutron poisons, 4:16828 
(NUREG-PNL-2615) 
CASKS/PERFORMANCE TESTING 
Concrete canister program, 4:15375 (AECL-5965) 
CAT SCANNING/COST 
Comparative cost analysis -- computed tomography vs. alternative 
diagnostic procedures, 1977-1980, 4:17148 (HRP-0900101) 
CATALASE/ENZYME ACTIVITY 
Cinnabarinate synthase activity in normal and acatalasemic mice, 
4:17119 


CERAMICS INDUSTRY/ENERGY CONSERVATION 


CATALYSTS/CHEMICAL COMPOSITION 
Process for hydrogenating a coke-forming hydrocarbon distillate 
(Patent), 4:15163 
CATALYSTS/CHEMICAL PREPARATION 
Methods for the preparation of a catalyst suitable for electrode in 
a fuel cell, 4:16451 
CATALYSTS/DEACTIVATION 
Gas turbine engine fuel from synthetic crude, 4:15013 
Influence of sulfur and nitrogen compounds on dearomatization of 
kerosine cuts, 4:15188 
CATALYSTS/IMPREGNATION 
Methods for the preparation of a catalyst suitable for electrode in 
a fuel cell, 4:16451 
CATALYSTS/TESTING 
Hydrogen cyanide emissions from a three-way catalyst prototype. 
Final report, 4:16604 (PB-279037) 
CATALYTIC CONVERTERS/CATALYSTS 
Hydrogen cyanide emissions from a three-way catalyst prototype. 
Final report, 4:16604 (PB-279037) 
CATALYTIC CONVERTERS/DESIGN 
Process for reducing oxides nitrogen in the exhaust gas from 
internal combustion engines (Patent), 4:16611 
CATALYTIC CONVERTERS/PERFORMANCE 
Transient modelling of the exhaust gas catalytic converter to 
oxidize carbon monoxide in automobile exhaust, 4:16613 
CATALYTIC CRACKING/CATALYSTS 
Studies - alumina-silica cracking catalysts. II. Catalytic activity, 
4:15167 
CATHODES/FABRICATION 
Gas diffusion electrodes for electrochemical cells with acid 
electrolytes (Patent), 4:16452 
CYCLE/INHIBITION 


Flow cytometric analysis of mitotic cycle specie by 
chemical carcinogens in cultured epithelial cells (Effects of 
benzo(a)pyrene-diol-epoxide on mitotic cycle of cultural mouse 
liver epithelial cells), 4:17180 (LBL-8169) 

CELL FLOW SYSTEMS/PERFORMANCE 

Flow cytometric analysis of mitotic cycle perturbation by 
chemical carcinogens in cultured epithelial cells (Effects of 
benzo(a)pyrene-diol-epoxide on mitotic cycle of cultural mouse 
liver epithelial cells), 4:17180 (LBL-8169) 

CELL IRANES/ELECTRIC 

Regulation of active amino acid transport by ates gg 

changes in membrane potential in a human fibroblast, 4:17114 
CELLS (ANIMAL) 

See ANIMAL CELLS 
CELLS (PLANT) 

See PLANT CELLS 
CELLULOSE/ACID HYDROLYSIS 

Process development studies on the bioconversion of cellulose and 
production of ethanol. Progress report, September 1, 1978, 
4:15463 (LBL-7880) 

CELLULOSE/ENZYMATIC HYDROLYSIS 

Process development studies on the bioconversion of cellulose and 
production of ethanol. Progress report, September 1, 1978, 
4:15463 (LBL-7880 

CELLULOSE/GASIFICATION 

Gasification process (Patent; for solid or liquid organic materials), 

4:15458 
CELLULOSE/PROCESSING 

Process development studies on the bioconversion of cellulose and 
production of ethanol. Progress report, September 1, 1978, 
4:15463 (LBL-7880) 

CEMENTS/PRODUCTION 

Method of burning granular or pulverulent raw material and kiln 
conta therefor (Patent), 4:16554 

L NERVOUS SYSTEM 
See also BRAIN 

CENTRAL NERVOUS SYSTEM/PATHOLOGICAL CHANGES 

Behavior as a sentry of metal toxicity, 4:17196 ~ nae acetal 
CENTRAL NERVOUS SYSTEM/POISON 

Chronic lead exposure in immature animals: seer 
correlates, 4:17192 

CENTRAL RECEIVERS/COVERINGS 

Heat mirrored solar energy receivers (Transmit visible and reflect 

infrared radiation), 4:15816 
CERAMICS/RESEARCH PROGRAMS 

Interdisciplinary research and development on the effects of the 
nature and properties of ceramic materials in the design of 
advanced structural components. Semiannual status report 
(Coll. of Engineerng, Univ. of Washington, Seattle), 4:16698 (N- 
78-17223) 

Report of the Materials Research Council (1977), 4:16842 (AD-A- 
052448) 

CERAMICS INDUSTRY/ENERGY CONSERVATION 

Investigation of the usefulness of heating with microwaves as an 
energy saving technique, 4:16538 (STU-77-5479) 





CEREALS 


CEREALS 
See also BARLEY 


MAIZE 

CEREALS/SOLAR DRYING 

Simple solar technology for yi, 4:15746 
CERIUM OXIDES/IONIC CONDUCTIVITY 

Fluorite-type oxygen conductors, 4:16726 
CERULOPLASMIN/GENETICS 

Frequency in Japanese of genetic variants of 22 proteins. I. 

Albumin, ceruloplasmin, haptoglobin, and transferrin, 4:17173 

CESIUM/ION-ATOM COLLISIONS 


D~ yield by multiple charge-transfer collisions of 0.3-10 keV D* in 


cesium vapor, 4:17313 
CESIUM 137/LEACHING 
Leaching of irradiated UO, fuel, 4:15395 (KBS-TR-70) 
CESIUM 137/RADIOACTIVE WASTE STORAGE 
Characterization of pollucite as a material for the long term 
storage of cesium-137, 4:15376 (ARH-SA-294) 
CESIUM COMPOUNDS/CHEMICAL REACTIONS 
Characterization of pollucite as a material for the long term 
storage of cesium-137, 4:15376 (ARH-SA-294) 
CESIUM OXIDES/CHEMICAL PREPARATION 
Preparation and mass spectrometrical high temperature 
investigations on compounds of the quasi-ternary system Cs,O0- 
AlkO3-SiO2. A contribution to the optimization of AkOs3/SiO2 
additions to retain solid fission products in fuel elements for the 
ak high temperature reactor (HTR), 4:15302 (Juel-1460) 
CESIUM SILICATES/CRYSTAL LATTICES 
Preparation and mass spectrometrical high temperature 
investigations on compounds of the quasi-ternary system Cs,0- 
AkOs-SiO2. A contribution to the optimization of AlOs/SiO2 
additions to retain solid fission products in fuel elements for the 
gas-cooled high temperature reactor (HTR), 4:15302 (Juel-1460) 
CFRMF REACTOR/NEUTRON SPECTRA 
Fast neutron spectrum and dosimetry studies in the Coupled Fast 
Reactivity Measurements Facility, 4:16198 (EUR-5667(Pt.2)) 
CHAMBER FURNACES/DESIGN 
Calculation of the coefficient of resistance of single-chamber 
cyclone furnaces, 4:16917 
CHAMBER FURNACES/MATHEMATICAL MODELS 
Calculation of the coefficient of resistance of single-chamber 
cyclone furnaces, 4:16917 
CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARCOAL/WEATHERING 
Effects of weathering on impregnated charcoal performance. 
Research annual report | October 1976-30 September 1977, 
4:17047 (PB-278536) 
CHARM PARTICLES 
See also CHARMED MESON RESONANCES 
D RESONANCES 
CHARM PARTICLES/ELECTROPRODUCTION 
Electroproduction of charmed particles in quantum 
chromodynamics, 4:17384 
CHARM PARTICLES/WEAK PARTICLE DECAY 
“= seg (Lectures, phenomenology), 4:17391 (SLAC-PUB- 


CHARMED MESON RESONANCES/WEAK PARTICLE DECAY 
Inclusive particle production in e* e~ interactions in the 6 and 7 
GeV center-of-mass energy regions (Cross sections, branching 
ratio), 4:17388 (ORO-2504-274 
ONIUM/BAG MODEL 
Theoretical and high energy physics. Progress report, 1977-1978 
(Summaries of research activities at the University of 
Minnesota), 4:17334 (COO-1764-342) 
CHARMONIUM/REVIEWS 
New particles, ees, os (LBL-7977) 
CHARMONIUM/TENSO 
Theoretical and high vaweed physics. Progress report, 1977-1978 
(Summaries of research activities . the University of 
Minnesota), 4:17334 (COO-1764-342 
CHARS/CHEMICAL REACTION YIELD 
Effluents from Synthane gasification of lignite, 4:14997 
CHARS/GASIFICATION 
ADL extractive coking process, 4:15016 
CHELATING AGENTS 
See also DTPA 


EDTA 
CHELATING AGENTS/COST 
Water regime for supercritical units. Chapter 8. Chemical 
treatments used in supercritical units during operations, 4:16771 
(NP-tr-2019) 
CHEMICAL EFFLUENTS/AIR POLLUTION 
Disposal of hazardous materials - chromium recycling (France), 
4:16557 (PB-279152) 
Plume dispersion and SO» flux measurments at Drax Power 
Station, England, 4:17044 (N-78-20660) 
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CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
Transport of reactive solutes during transient, unsaturated water 
flow in multilayered soils, 4:17091 
CHEMICAL EFFLUENTS/MONITORING 
Characterization of effluents from the bi-gas pilot plant, 4:14977 
(FE-2496-21) 
CHEMICAL EFFLUENTS/NITROGEN OXIDES 
Environmental assessment of stationary source NO/sub x control 
technologies. Annual report no. 1, Jun 76-Jun 77, 4:17050 (PB- 
279083 
CHEMICAL EFFLUENTS/WATER POLLUTION 
i of hazardous materials - chromium recycling (France), 
4:16557 (PB-279152) 
ICAL EXPLOSIONS/SEISMIC WAVES 
Dynamic photoelasticity study of the seismic stress field during 
explosions, 4:17214 
CAL EXPLOSIVES/QUANTITATIVE CHEMICAL 
ANALYSIS 


General Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
CHEMICAL EXPLOSIVES/SENSITIVITY 
Shock-sensitive testing of analogous series of thin films of 
explosive liquids, 4:17033 (UCID-17940) 
Summary report on desensitizing CP explosive to electrostatic 
discharge via additives, 4:17032 (SAND-77-2133) 
CHEMICAL EXPLOSIVES/THERMAL DEGRADATION 
Fiber-reinforced plastic-bonded explosives (X-0280, X-0308), 
4:17030 (LA-7522-MS) 
—— stability of Kraton-bonded HMX-based explosives, 
17031 (LA-UR-78-2720) 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY/INDOOR AIR POLLUTION 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
CHEMICAL INDUSTRY/INDUSTRIAL MEDICINE 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
CHEMICAL INDUSTRY/INDUSTRIAL PLANTS 
Disposal of hazardous materials - chromium recycling (France), 
4:16557 (PB-279152) 
CHEMICAL INDUSTRY/OCCUPATIONAL SAFETY 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
CHEMICAL INDUSTRY/SAFETY 
Safety: predominant task in oil and petrochemical industry, 
4:15192 (AED-Conf-77-491-001) 
CHEMICAL LASERS/EFFICIENCY 
Efficient electron-beam-pumped HF chemical laser with a high 
specific energy output, 4:16876 
CHEMICAL LASERS/ENERGY YIELD 
Chemically pumped Br2-CO; laser, 4:16870 
Efficient electron-beam-pumped HF chemical laser with a high 
ific energy output, 4:16876 
CHEMICAL LASERS/FEASIBILITY STUDIES 
Developmental studies of potential chemically pumped electronic 
transition lasers: combustion of alkaline earths in nitrous oxide- 
carbon monoxide and reactions of metastable alkaline earth 
atoms. Final scientific report 15 Oct 75-14 oct 77, 4:16841 (AD- 
A-052410) 
CHEMICAL LASERS/GAIN 
Kinetics of physical processes in a supersonically driven chemical 
CO laser, 4:16863 
CHEMICAL LASERS/KINETICS 
Kinetics of physical processes in a supersonically driven chemical 
CO laser, 4:16863 
CHEMICAL LASERS/PERFORMANCE 
~—. chy photochemical laser utilizing the XeO molecule, 
CHEMICAL LASERS/POPULATION INVERSION 
Kinetics of physical processes in a supersonically driven chemical 
CO laser, 4:16863 
CHEMICAL REACTORS 
See also RETORTS 
CHEMICAL REACTORS/COMPARATIVE EVALUATIONS 
High rate coal gasification, 4:14999 
CHEMICAL REACTORS/HEAT TRANSFER 
Heat transfer rate and circulation rate in relation to angular and 
peripheral rotating speeds of scraper in mixing suspensions in a 
chamber-scraper vessel, 4:15175 
CHEMICAL REACTORS/MONITORING 
Chromatographic separation and continuously referenced, on-line 
monitoring of creatine kinase isoenzymes by use of an 
immobilized-enzyme microreactor, 4:16760 
CHEMICAL SHIMMING 
See FLUID POISON CONTROL 
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CHEMISTRY 
See also PHOTOCHEMISTRY 
Technical Continuing Education Program in the Chemistry and 
Materials Science Department (FY 1978), 4:17630 (UCID- 
17932) 
CHERENKOV COUNTERS/DESIGN 
Heavy water detector for °B neutrinos from the Sun, 4:17017 
(BNL-50879(Vol.2)) 
Neutrino eye, a directional Cerenkov detector, 4:17016 (BNL- 
50879(Vol.2)) 
CHIMNEYS/HEAT RECOVERY EQUIPMENT 
Recuperative heating system (Patent), 4:16480 
CHIMNEYS/WASTE HEAT 
Recuperative heating system (Patent), 4:16480 
CHLORIDES/HEALTH HAZARDS 
Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 


278043) 
CHLORIDES/LEACHING 
Nitrogen and chloride leaching in a sandy field plot, 4:17093 
CHLORIDES/SAMPLING 
Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
DEUTERATION 
Convenient preparation of deuterated aromatic compounds, 
4:16777 
CHLORINE/ELECTRON-MOLECULE COLLISIONS 
Laser oscillation on the 2580 A band system of molecular chlorine, 
4:17294 (SAND-78-1276C) 
CHLORINE/LASER RADIATION 
Laser oscillation on the 2580 A band system of molecular chlorine, 
4:17294 (SAND-78-1276C) 
CHLORINE IONS/ION-ATOM COLLISIONS 
Electron-loss cross sections for 20-MeV Cl* and I* ions incident 
on thin gaseous targets: Experimental measurements and 
potential-model data analyses, 4:17307 
CHLORINE IONS/ION-MOLECULE COLLISIONS 
Electron-loss cross sections for 20-MeV Cl* and I* ions incident 
on thin gaseous targets: Experimental measurements and 
potential-model data analyses, 4:17307 
CHLORINE IONS/LAMB SHIFT 
Lamb shift and fine structure of n = 2 in **C1 XVI, 4:17423 
CHLORINE IONS/OSCILLATOR STRENGTHS 
Oscillator strength determinations for An = 0 transitions in Be- 
like ions of the third period elements, 4:17292 (CONF-780960-1) 
CHLOROFORM/CHEMICAL ANALYSIS 
Computer separation of infrared spectra for analysis of complex 
organic mixtures, 4:15202 
CHLOROPLASTS/PHOTOCHEMISTRY 
Rise time of EPR signal II/sub vf/ in chloroplast Photosystem II, 
4:17124 
CHOOZ REACTOR 
See ARDENNES REACTOR 
CHROMATOGRAPHY/DATA PROCESSING 
— regression in chromatography, 4:16763 (UCRL-Trans- 
1559) 
CHROMIUM/ACTIVATION ANALYSIS 
Simultaneous determination of arsenic, antimony, cadmium, 
chromium, copper, and selenium in environmental materiai by 
radiochemical neutron activation analysis, 4:16752 
CHROMIUM/ENVIRONMENTAL TRANSPORT 
Trace elements in —— on land: effect on plants, soils, and 
ground water, 4:17081 
CHROMIUM/METALLURGICAL EFFECTS 
High-temperature oxidation of directionally solidified Ni-Cr-Nb- 
Al (y/7'-5) eutectic alloys (870 to 1100°C), 4:16685 
Influence of temperature and the role of chromium on the kinetics 
of sulfidation of 310 stainless steel, 4:16632 
CHROMIUM /PRECIPITATION 
Direct evidence of chromium depletion near the grain boundaries 
in sensitized stainless steels, 4:16688 
CHROMIUM/RECYCLING 
Disposal of hazardous materials - chromium recycling (France), 
4:16557 (PB-279152) 
CHROMIUM/SAMPLING 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
CHROMIUM/X-RAY FLUORESCENCE ANALYSIS 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 


CLAYS/SORPTIVE PROPERTIES 


CHROMIUM 51/BIOCHEMICAL REACTION KINETICS 
Kinetic model building using advanced nuclear medicine 
techniques: the kinetics of chromium(III) in the human body 
(5*Cr), 4:17111 (LBL-7473 
CHROMIUM 51/ISOBARIC ANALOGS 
Polarization of neutrons from (p,n) reactions on medium-weight 
nuclei at isobaric analog resonances (Angular distribution), 
4:17458 
CHROMIUM ALLOYS 
See also NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
CHROMIUM ALLOYS/CRACKS 
Caustic cracking of steam generator tube materials (300°C), 
4:16644 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 
Effect of hydrogen on the mechanical properties of iron-base 
superalloys, 4:16649 
CHROMIUM ALLOYS/OXIDATION 
High-temperature oxidation of directionally solidified Ni-Cr-Nb- 
Al (y/y’-4) eutectic alloys (870 to 1100°C), 4:16685 
Oxidation-sulfidation behavior of iron-chromium-nickel alloys 
(750 and 875°C), 4:16684 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
Methods for mechanical testing of Materials under irradiation. 3. 
Investigation of material resistance to cyclic elastic-plastic 
strains and fracture, 4:16154 (NITAR-P-25(319)) 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
Creep traction test for determination of long-term ultimate stress 
values of heat-resistant steel, 4:16650 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Deletion of the long arm of chromosome 20 [del(20)(q11)] in 
myeloid disorders, 4:17131 
CHROMOSOMES/INACTIVATION 
Data analysis of four x-chromosome inactivation experiments, 
4:17130 (CONF-7804100-1) 
CHROMOSPHERE/SOLAR RADIOWAVE RADIATION 
Inhomogeneous model of the chromosphere and lower corona for 
the interpretation of data on the radio emission of the quiet sun 
in the millimeter wavelength range, 4:17259 
CHROMOSPHERE/STAR MODELS 
Inhomogeneous model of the chromosphere and lower corona for 
the interpretation of data on the radio emission of the quiet sun 
in the millimeter wavelength range, 4:17259 
CIRCUIT BREAKERS/CONTROL EQUIPMENT 
New technique for fast disconnection of dc circuits: relay 
information processing unit, 4:16000 
CIRCUIT BREAKERS/DESIGN 
New circuit-breaker system for metal-clad SF¢-insulated 
switchgear and service voltages of 170 to 525 kV, 4:15991 
CIRCUIT BREAKERS/OPERATION 
New technique for fast disconnection of dc circuits: breaker 
arrangement, 4:15999 
New technique for fast disconnection of dc circuits: relay 
information processing unit, 4:16000 
CISTRONS 
See GENES 
CITRATES/LABELLING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
CIVEX PROCESS 
Criteria for diversion resistance es to process design using 
co-processing, 4:15307 (CONF-780304-) 
CIVIL DEFENSE/GOVERNMENT POLICIES 
Candidate U. S. civil defense programs. Technical report, 4:17651 
(AD-A-052366) 
CIVIL DEFENSE/PLANNING 
Candidate U. S. civil defense programs. Technical report, 4:17651 
(AD-A-052366) 
CLAYS 
See also MONTMORILLONITE 
CLAYS/CHEMICAL RADIATION EFFECTS 
Consequences of radiation from sorbed transplutonium elements 
on clays selected for waste isolation, 4:15381 (CONF-7809100-2) 
CLAYS/CHEMICAL REACTIONS 
Characterization of pollucite as a material for the long term 
storage of cesium-137, 4:15376 (ARH-SA-294) 
CLAYS/RADIONUCLIDE MIGRATION 
Mathematical modeling of radionuclide migration in a 
homogeneous clay formation, 4:15427 
CLAYS/SORPTIVE PROPERTIES 
Consequences of radiation from sorbed transplutonium elements 
on clays selected for waste isolation, 4:15381 (CONF-7809100-2) 





CLAYS/WELL DRILLING 


CLAYS/WEI.L DRILLING 
Influence ot water phase activity of hydrocarbon solutions on the 
stability of clay rock, 4:15158 
CLEAN AIR ACT/COMPLIANCE 
Depart.nent of defense air pollution control: progress and delays, 
4:17043 (LCD-77-305) 
CLEAN AIR ACT/ENFORCEMENT 
Department of defense air pollution control: progress and delays, 
4:17043 (LCD-77-305) 
CLEAN AIR ACT/LEGAL ASPECTS 
Use of mathematical models in negotiating air quality permits, 
4:17078 
CLEAN COKE PROCESS/COMPARATIVE EVALUATIONS 
Evaluation of coal carbonization processes, 4:14961 
CLINCH RIVER BREEDER REACTOR/MANAGEMENT 
PMS: an effective management system for power plant 
engineering design (DOE's Performance Measurement 
System.), 4:16110 
CLINCH RIVER BREEDER REACTOR/STEAM 
GENERATORS 
Final summary report on characterization of CRBRP steam 
generator tubing, 4:16098 (GEFR-00378) 
AL 


See also BITUMINOUS COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SUBBITUMINOUS COAL 
COAL/CARBONIZATION 
Design concept for a coal hydrocarbonization plant, 4:15001 
Fluid bed processing of agglomerating coals (Caking coal), 
4:14953 
Mathematical modeling of METC flash carbonization data, 
4:14955 (METC/CR-78/18) 
Vertical retort settings (Patent), 4:14965 
COAL/CHEMICAL ANALYSIS 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
COAL/CHEMICAL COMPOSITION 
Study of the area around Wani, districts Yeotmal and Chandrapur, 
M.S., 4:15047 
COAL/CHEMICAL PROPERTIES 
Change of coal properties in dispersion, 4:15104 
COAL/CHEMICAL REACTIONS 
Production of low sulfur fuels from coal (Patent), 4:14969 
COAL/COKING 
Ways of expanding the raw material base of the coke-chemical 
industry, 4:14962 
COAL/COMBUSTION 
NO/sub x/ formation during gas combustion, 4:15113 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
COAL/COMBUSTION PROPERTIES 
Heat-engineering characteristics of coal grades of the Kushmurun 
deposit in the Turgay basin, 4:15111 
COAL/CONSUMPTION RATES 
Application of a computerized coal inventory in the formulation 
of an energy policy for South Africa, 4:16410 
Impacts of future coal use in California. Interim regional report 
or National Coal Utilization Assessment, 4:16415 (LBL-8402) 
COAL/COORDINATED RESEARCH PROGRAMS 
Research, development and innovations in the field of coal. 
Answer of the Federal Government to a question raised in the 
Bundestag, 4:15129 
COAL/CRUSHING 
Change of coal properties in dispersion, 4:15104 
COAL/DEASHI NG 
Alternatives to stack-gas scrubbing, 4:14971 
COAL/DENSITY 
Radioisotopic study of the density-pressure relationship in a coal 
seam, 4:15025 
COAL/DESULFURIZATION 
Alternatives to stack-gas scrubbing, 4:14971 
Process for removing sulfur from coal (Patent), 4:14970 
Process for desulfurizing coal (Patent), 4:14968 
Production of low sulfur fuels from coal (Patent), 4:14969 
COAL/DEVOLATILIZATION 
‘Coal devolatilizer operation simulation, 4:15005 
COAL/ENERGY SOURCE DEVELOPMENT 
Coal as an energy resource, conflict and consensus, 4:15128 (PB- 
279539) 
COAL/FABRICATION 
Coal-containing shaped bodies and process for making the same 
(Patent), 4:15020 
COAL/FLUIDIZATION 
— ea processing of agglomerating coals (Caking coal), 
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COAL/FLUIDIZED-BED COMBUSTION 
Final objective: Combined gas/steam turbine systems. Coal-fired 
gas turbine plant with fluidized-bed furnace, 4:15903 
Fluidisation characteristics of coal-air bed after slug break-up 
(Flow regime study), 4:15112 
Modeling and simulation of a multicell fluidized-bed steam 
generator, 4:16915 
New market for coal. Solid-fuel combustion for heating and 
heating power plants of low and medium thermal efficiency, 
4:15110 
Uses for fluidized bed coal combustion, 4:15114 
COAL/HYDRAULIC TRANSPORT 
Coal pipeline from Poland to Austria, 4:15101 
Task reports: slurry coal pipelines. volume II, part 1, 4:15096 (PB- 
278676) 
Task reports: slurry coal pipelines. Volume II, Part 2, 4:15097 
(PB-278677) 
COAL/HYDROCRACKING 
Catalytic hydrocracking of coal, 4:15017 
COAL/HYDROGENATION 
Design concept for a coal hydrocarbonization plant, 4:15001 
Evaluation of coal carbonization processes, 4:14961 
COAL/IGNITION 
Study on the ignition of coal dust in thin layer, 4:15021 
COAL/IN-SITU COMBUSTION 
Recovering uranium from coal in situ (Patent), 4:14985 
COAL/LEACHING 
Coal pile leachate, 4:15034 (CONF-780485-8) 
COAL/MIXING 
Commercial coal-oil preparation facility: concepts and economics 
assuming a pape mixture (33 million barrels per year), 
4:15108 (FE/EES-79 
COAL/MONITORING 
Preliminary evaluation of commercial continuous instrumentation 
for the measurement of viscosity and coal concentration of coal- 
oil mixtures (COM), 4:15109 (HCP/T2463-03) 
COAL/PILOT PLANTS 
New market for coal. Solid-fuel combustion for heating and 
heating power plants of low and medium thermal efficiency, 
4:15110 
COAL/PRODUCTION 
Comparative analysis of hard coal mines and of the mining 
technologies used in them, 4:15092 
COAL/PYROLYSIS 
Evaluation of coal carbonization processes, 4:14961 
Fluid bed processing of agglomerating coals (Caking coal), 
4:14953 
COAL/QUALITY CONTROL 
Continuous quality control of mined hard and soft coals (Patent), 
4:15098 


COAL/RADIATION MONITORING 
Continuous quality control of mined hard and soft coals (Patent), 
1 


COAL/SLURRY PIPELINES 
Task reports: slurry coal pipelines. volume II, part 1, 4:15096 (PB- 
278676) 
COAL/SORPTIVE PROPERTIES 
LLL environmental studies of in situ coal gasification. Annual 
report, fiscal year 1977, 4:14982 (UCRL-50032-78) 
COAL/STOCKPILES 
Coal pile leachate, 4:15034 (CONF-780485-8) 
COAL/THERMAL CONDUCTIVITY 
Convective heat transfer through coal blocks, 4:15022 
COAL/THERMODYNAMIC PROPERTIES 
Convective heat transfer through coal blocks, 4:15022 
COAL/USES 
Coal conversion: an international overview, 4:14952 (CONF- 
7606183-) 
COAL/WASTE DISPOSAL 
Monitoring the effects of coal refuse disposal and reclamation on 
water quality in southwestern Illinois, 4:17095 
COAL DEPOSITS/BIBLIOGRAPHIES 
National coal resource investigations of the United States 
Geological Survey, 4:15044 (USGS-OFR-77-763) 
COAL DEPOSITS/COAL RANK 
Sorption and gas factor in high-rank coal, 4:15023 
COAL DEPOSITS/DEGASSING 
Improved methods for monitoring production from vertical 
— wells (Operational techniques), 4:15052 (BM-RI- 
) 


Methane drainage: experience with hydraulic stimulation through 
slotted casing, 4:15050 (BM-RI-8295) 
COAL DEPOSITS/EXPLORATION 
Geophysical logs for Powder River and Dawson Counties, 
Montana. Chapter C of preliminary report of 1977 coal drilling 
in eastern Montana and northeastern Wyoming, 4:15042 (USGS- 
OFR-77-721-C) 
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Geophysical logs for Campbell and Converse Counties, Wyoming. 
Chapter E of preliminary report of 1977 coal drilling in eastern 
Montana and northeastern Wyoming, 4:15043 (USGS-OFR-77- 
721-E) 

National coal resource investigations of the United States 
Geological Survey, 4:15044 (USGS-OFR-77-763) 

Study of submarine geophysical exploration of Iojima mine in 
Takashima coalfield, 4:15048 

COAL DEPOSITS/GEOLOGY 

Preliminary report on the geology of the near-surface coal beds in 

the Knife River area, North Dakota, 4:15041 (USGS-OFR-77- 


485) 
COAL DEPOSITS/HYDRAULIC FRACTURING 
Methane drainage: experience with hydraulic stimulation through 
slotted casing, 4:15050 (BM-RI-8295) 
COAL DEPOSITS/MAPS 
Map showing coal fields and distribution of coal-bearing rocks in 
the western part of southern Alaska, 4:15040 (USGS-OFM-77- 
169-1) 
COAL DEPOSITS/METAMORPHISM 
Geothermal conditions of regional coal metamorphism and carbon 
inclusions in the oil-gas-bearing rocks, 4:15049 
COAL DEPOSITS/REGIONAL ANALYSIS 
German planning atlas. Vol. 1. North-Rhine Westphalia. Brown 
coal 2, 4:15118 
COAL DEPOSITS/ROCK MECHANICS 
Experimental studies of a coal massif’s state parameters in a 
reference pressure zone, 4:15093 
aging study of the density-pressure relationship in a coal 
seam, 4:15025 
COAL DEPOSITS/TECTONICS 
Tectonic index - an aid to evaluating a coal deposit, 4:15046 
COAL DEPOSITS/TEMPERATURE EFFECTS 
Experimental studies of a coal massif’s state parameters in a 
reference pressure zone, 4:15093 
COAL FINES/COKING 
Integrated process for the production of hydrocarbons from coal 
or the like in which fines from gasifier are coked with heavy 
hydrocarbon oil (Patent), 4:15010 
COAL FINES/COMBUSTION 
Redistribution of fuel minerals in pulverized coal firing, 4:16918 
COAL FINES/EXTRUSION 
Pressurized feed for coal gasification, 4:14998 
COAL FINES/IGNITION 
Study on the ignition of coal dust in thin layer, 4:15021 
COAL FINES/PYROLYSIS 
Theoretical studies on the control of the heating and thermal 
decomposition of powdered coal in a flue dust reactor, 4:15019 
(AED-Conf-77-422-003) 
COAL GAS/PURIFICATION 
Method for decreasing the dust ejection into the collecting main 
during the feed of heated coal into coking ovens (Patent), 
4:14963 
Process for the purification of gas generated in the pressure 
gasification of coal (Patent), 4:14967 
COAL GASIFICATION 
See also BI-GAS PROCESS 
COALCON PROCESS 
COED PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS PROCESS 
SYNTHANE PROCESS 
Fluid bed processing of agglomerating coals (Caking coal), 
4:14953 
Manufacture of hydrogen from fossil resources in the future 
catalytic gasification of coal and residual oils, 4:15448 
Process of producing gases having a high calorific value, 4:15455 
Production of low sulfur fuels from coal (Patent), 4:14969 
What follows oil. Coal upgrading as energy supply of the future, 
4:14988 
COAL GASIFICATION/BUILDING MATERIALS 
Influence of temperature and the role of chromium on the kinetics 
of sulfidation of 310 stainless steel, 4:16632 
Oxidation-sulfidation behavior of iron-chromium-nickel alloys, 
4:16684 
COAL GASIFICATION/CHEMICAL REACTORS 
High rate coal gasification, 4:14999 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Fluidized-bed combustion or gasification. Possible applications of 
German pit coal in the electricitiy economy of the future, 
4:14987 
COAL GASIFICATION/PERFORMANCE 
Prospects of gasification processes for coal conversion in power 
plants, 4:14995 
COAL GASIFICATION/PROCESS DEVELOPMENT UNITS 
Coal devolatilizer operation simulation, 4:15005 


COAL LIQUEFACTION PLANTS/ECONOMICS 


COAL GASIFICATION/PROCESS HEAT 
Coal gasification with heat supplied by high-temperature nuclear 
reactors, 4:14990 
COAL GASIFICATION/REVIEWS 
Coal conversion: an international overview, 4:14952 (CONF- 
7606183-) 
COAL GASIFICATION/TECHNOLOGY UTILIZATION 
Prospects of gasification processes for coal conversion in power 
plants, 4:14995 
COAL GASIFICATION PLANTS/DESIGN 
Conceptual design of a coal to methanol commercial plant. 
Volume III. Environmental. Interim final report, July 16, 1976- 
February 15, 1978, 4:15461 (FE-2416-24(Vol.3)) 
Fischer-Tropsch plant design criteria, 4:15003 
Oil/gas plant design criteria, 4:15004 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
IMPACTS 


Characterization of effluents from the bi-gas pilot plant, 4:14977 
(FE-2496-21) 

Conceptual design of a coal to methanol commercial plant. 
Volume III. Environmental. Interim final report, July 16, 1976- 
February 15, 1978, 4:15461 (FE-2416-24(Vol.3)) 

Environmental aspects of coal gasification, 4:15000 

Gas-phase environmental data from second generation coal 
gasification processes, 4:14976 (FE-2496-9) 

Test plan for the environmental characterization of the bi-gas pilot 
plant, 4:14978 (FE-2496-22) 

COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 

Coal feed lock (Patent; US DOE), 4:14994 

Pressurized feed for coal gasification, 4:14998 

COAL GASIFICATION PLANTS/MATERIALS 

Interdisciplinary research and development on the effects of the 
nature and properties of ceramic materials in the design of 
advanced structural components. Semiannual status report, 
4:16698 (N-78-17223) 

COAL GASIFICATION PLANTS/MATHEMATICAL MODELS 

Materials-process-product analysis of coal process technology. 
Final report for Project Phase II. Volume I (of 6), 4:14979 
(HCP/T2027-01) 

COAL GASIFICATION PLANTS/REFRACTORIES 

Evaluation of ceramic refractories for slagging gasifiers: summary 
of progress to date, 4:14975 (ANL-78-61) 

COAL GASIFICATION PLANTS/SITE SELECTION 

Influence of environment on coal conversion sites, 4:15038 

COAL GASIFICATION PLANTS/SCCIO-ECONOMIC 

FACTORS 

Socioeconomic data requirements for environmental assessment: 
coal gasification and liquefaction projects, 4:15035 (CONF- 
780843-5) 

COAL INDUSTRY 
See also MINERAL INDUSTRY 
COAL INDUSTRY/INJURIES 
Injury experience in coal mining, 1972, 4:15125 
COAL INDUSTRY/REVIEWS 
Coal chemistry in Germany. Yesterday, today, tomorrow, 4:14954 
COAL LIQUEFACTION 
See also ADL PROCESS 
COED PROCESS 
CSF PROCESS 
H-COAL PROCESS 

Process for liquefying coal employing a vented dissolver (Patent), 

4:15011 


What follows oil. Coal upgrading as energy supply of the future, 
4:14988 
COAL LIQUEFACTION/CATALYSTS 
Presulfiding coal liquid hydrodesulfurization catalysts, 4:15018 
COAL LIQUEFACTION/CHEMICAL REACTION YIELD 
Surfactant-assisted liquefaction of particulate carbonaceous 
substances (Patent), 4:15009 
COAL LIQUEFACTION/ECONOMICS 
Synthetic oil from coal - the economic impact of five alternatives 
for making hydrogen from coal. Final report, 4:15447 (PB- 
279322) 
COAL LIQUEFACTION/EFFICIENCY 
Preheater studies in coal liquefaction, April 1-June 30, 1978, 
4:15008 (SAND-78-0789) 
COAL LIQUEFACTION/REVIEWS 
Coal conversion: an international overview, 4:14952 (CONF- 


7606183-) 
COAL LIQUEFACTION/SURFACTANTS 
Surfactant-assisted liquefaction of particulate carbonaceous 
substances (Patent), 4:15009 
COAL LIQUEFACTION PLANTS/DESIGN 
Oil/gas plant design criteria, 4:15004 
COAL LIQUEFACTION PLANTS/ECONOMICS 
Phase II laboratory support for H-Coal Project. Monthly progress 
report No. 23, August 1978, 4:15007 (FE-2547-23) 





COAL LIQUEFACTION PLANTS/ENERGY 


COAL LIQUEFACTION PLANTS/ENERGY CONSERVATION 
Environmental influence of coal liquefaction, 4:15039 
COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental influence of coal liquefaction, 4:15039 
COAL LIQUEFACTION PLANTS/SITE SELECTION 
Influence of environment on coal conversion sites, 4:15038 
COAL LIQUEFACTION PLANTS/SOCIO-ECONOMIC 
FACTORS 
Socioeconomic data requirements for environmental assessment: 
coal gasification and liquefaction projects, 4:15035 (CONF- 
780843-5) 
COAL LIQUEFACTION PLANTS/WATER REQ 
Environmental influence of coal liquefaction, 4:15039 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
COAL LIQUIDS/CHEMICAL REACTIONS 
Production of low sulfur fuels from coal (Patent), 4:14969 
COAL LIQUIDS/COKING 
ADL extractive coking process, 4:15016 
COAL LIQUIDS/COMBUSTION 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
COAL LIQUIDS/DEASHING 
Removing micron size particles from coal liquids, 4:14974 
COAL LIQUIDS/DESULFURIZATION 
Presulfiding coal liquid hydrodesulfurization catalysts, 4:15018 
COAL LIQUIDS/FILTRATION 
Operation of the SRC pilot plant, 4:15014 
Removing micron size particles from coal liquids, 4:14974 
COAL LIQUIDS/HEALTH HAZARDS 
Testing for health hazards in coal liquids, 4:15127 
COAL LIQUIDS/HYDROCRACKING 
Jet fuels from synthetic crudes, 4:15012 
COAL LIQUIDS/HYDROGENATION 
Gas turbine engine fuel from a crude, 4:15013 
Jet fuels from synthetic crudes, 4:15012 
Presulfiding coal liquid hydrodesulfurization catalysts, 4:15018 
COAL LIQUIDS/POLYMERIZATION 
Process for liquefying coal employing a vented dissolver (Patent), 
4:15011 
COAL LIQUIDS/REFINING 
Evaluation of coal-derived JP-5 fuels, 4:15024 
Gas turbine engine fuel from synthetic crude, 4:15013 
Jet fuels from synthetic crudes, 4:15012 
COAL LIQUIDS/THERMAL CRACKING 
ADL extractive coking process, 4:15016 
COAL LIQUIDS/VISCOSITY 
Preheater studies in coal liquefaction, April 1-June 30, 1978, 
4:15008 (SAND-78-0789) 
Process for liquefying coal employing a vented dissolver (Patent), 
4:15011 


COAL MINERS/BIOLOGICAL ADAPTATION 
— in connection with the new safety regulations, 
4:1508 
COAL MINERS/HEALTH HAZARDS 
Present problems concerning the health of miners, 4:15124 
COAL MINERS/INJURIES 
The effect of organizational climate and policy on coal mine 
— Summary report March 1974-May 1976, 4:15119 (AD-A- 
531 
COAL MINERS/MINE RESCUE 
Getting men to safety, 4:15121 
COAL MINERS/OCCUPATIONAL DISEASES 
Health in coal mines, 4:15123 
COAL MINES/ACCIDENTS 
Band saw protection, 4:15126 
COAL MINES/ECONOMIC DEVELOPMENT 
German planning atlas. Vol. 1. North-Rhine Westphalia. Brown 
coal 2, 4:15118 
COAL MINES/ECONOMICS 
Economic significance of the underground infrastructure in coal 
mining, 4:15079 
COAL MINES/EXPLOSIVE FRACTURING 
be» = of underground blasting in burst-prone coal seams, 
COAL MINES/HEALTH HAZARDS 
Health in coal mines, 4:15123 
COAL MINES/LAND USE 
German planning atlas. Vol. 1. North-Rhine Westphalia. Brown 
coal 2, 4:15118 
COAL MINES/MANAGEMENT 
Comparative analysis of hard coal mines and of the mining 
technologies used in them, 4:15092 
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COAL MINES/MINE ROADWAYS 
Ultrahigh-pressure water jets open up new perspectives in 
roadway driving in hard coal mines, 4:15077 
COAL MINES/PLANNING 
Comparative analysis of hard coal mines and of the mining 
technologies used in them, 4:15092 
Oakdale Colliery 9M pounds reorganization, 4:15074 
COAL MINES/RAIL TRANSPORT 
Byron Creek's preparation plant to begin million TPY production, 
4:15066 


COAL MINES/ROCK BURSTS 

Simulation of distribution in a mine ventilation circuit resulting 

from sudden coal and gas bursts, 4:15089 
COAL MINES/SAFETY 

MSHC recommendations relating to coal mines and other 
extractive industries, 4:15122 

Results of the 17th international conference on mine safety 1977 in 
Varna, 4:15120 

The effect of organizational climate and policy on coal mine 
safety. Summary report March 1974-May 1976, 4:15119 (AD-A- 
053160 

COAL MINES/SLURRY PIPELINES 

Kaiser readies new hydraulic mine, 4:15064 

COAL MINES/TUNNELS 

Gateroad drivage in line with the face using an impact ripper and 

precoaling plough, 4:16367 
COAL MINES/VENTILATION SYSTEMS 

Planning the ventilation systems of new mines, 4:15082 

Simulation of distribution in a mine ventilation circuit resulting 
from sudden coal and gas bursts, 4:15089 

COAL MINES/WASTE DISPOSAL 
Rapid monitoring of coal refuse embankments. Open file report, 
4:15030 (PB-277975) 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/ENVIRONMENTAL IMPACTS 

Coal. Special report No. 2, 4:15058 (PB-279389) 

Tactical approach for determining the impact of energy 
development on wildlife in Wyoming. Special report No. 1, 
4:15037 (PB-279388) 

COAL MINING/EQUIPMENT 
Record breaking tunneller now in Australia, 4:15068 
COAL MINING/INFORMATION SYSTEMS 

Environmental information resources for state and local officials. 

Surface mining, 4:15055 (PB-278684) 
COAL MINING/MINING EQUIPMENT 

Audio-frequency control and plough path monitoring, 4:15062 

Interface standards for automated coal mining equipment. Final 
report, 4:15057 (PB-279218) 

COAL MINING/MONITORING 

Monitoring mine operations with visual display units, 4:15061 
COAL MINING/OPERATION 

Monitoring mine operations with visual display units, 4:15061 
COAL MINING/WATER POLLUTION CONTROL 

Environmental aspects of the new-source NPDES (national 
pollutant discharge elimination system) permit program for the 
West Virginia surface coal mining industry, 1977-1980. Final 
report, 4:15029 (PB-277974) 

COAL PREPARATION/COMPARATIVE EVALUATIONS 

Alternatives to stack-gas scrubbing, 4:14971 

COAL PREPARATION PLANTS/CONSTRUCTION 
Byron Creek's preparation plant to begin million TPY production, 
4:15066 
COAL PREPARATION PLANTS/FLOWSHEETS 
processing at Fording Coal Limited, 4:15099 
COAL PREPARATION PLANTS/MODIFICATIONS 
Coal processing at Fording Coal Limited, 4:15099 
COAL PREPARATION PLANTS/PLANNING 
Oakdale Colliery 9M pounds reorganization, 4:15074 
COAL PREPARATION PLANTS/SCREENS 
Practice of screening, 4:15100 
COAL SEAMS/DEGASSING 

Theory of non-equilibrium and non-isothermal gas filtration in 

coal seams, 4:15090 
COAL SEAMS/PERMEABILITY 

Filtration of liquids in fissured-porous coal seams while being 

forced through long pores, 4:15091 
COAL SEAMS/THICKNESS 
Coal thickness gauge using RRAS techniques, Part 1. Final report, 
4:15053 (N-78-20573) 
COAL SEAMS/WATER INFLUX 
Infusion to prevent rock bursts, 4:15063 
COAL TAR/CHEMICAL REACTION YIELD 
Effluents from Synthane gasification of lignite, 4:14997 
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COAL TAR/CHEMISTRY 
Coal chemistry in Germany. Yesterday, today, tomorrow, 4:14954 
COAL TAR/REMOVAL 
Process for the purification of gas generated in the pressure 
gasification of coal (Patent), 4:14967 
COALCON PROCESS/COMPARATIVE EVALUATIONS 
Evaluation of coal carbonization processes, 4:14961 
COALCON PROCESS/DEMONSTRATION PLANTS 
Coalcon’s demonstration plant for clean fuels, 4:15002 
COALCON PROCESS/DESIGN 
Design concept for a coal hydrocarbonization plant, 4:15001 
COALCON PROCESS/FLOWSHEETS 
Design concept for a coal hydrocarbonization plant, 4:15001 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/PERFORMANCE 
Coal-fired MHD power generation, 4:16438 
COAL-FIRED MHD GENERATORS/THERMAL EFFICIENCY 
Coal-fired MHD power generation, 4:16438 
COATED FUEL PARTICLES/PERFORMANCE 
Behaviour of coated fuel particles at very high temperatures 
(HTGR), 4:16068 (Juel-1465) 
COATED FUEL PARTICLES/SURFACE COATING 
Development of a gas injector for HTR-particle coating in fluid 
beds, 4:16066 (Juel-1457) 
COATINGS 
See also BLACK COATINGS 
COATINGS/PERFORMANCE TESTING 
Evaluation of coated heat sink materials for fusion applications, 
4:17626 (GA-A-15120) 
COBALT/CATALYTIC EFFECTS 
Hydrocarbon conversion with an acidic sulfur-free multimetallic 
catalytic composite (Patent), 4:15164 
COBALT 59 TARGET/ELECTRON REACTIONS 
Elastic scattering of electrons by nuclei with nonzero spin, 4:17461 
COBALT 59 TARGET/LITHIUM 7 REACTIONS 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
COBALT ALLOYS/EMBRITTLEMENT 
Grain boundary precipitation in 18Ni maraging steels, 4:16677 
COBALT ALLOYS/GRAIN BOUNDARIES 
Grain boundary precipitation in 18Ni maraging steels, 4:16677 
COBALT OXIDES/CATALYTIC EFFECTS 
Catalysis by transition metal compounds, 4:16765 (COO-1198- 
1234) 
Presulfiding coal liquid hydrodesulfurization catalysts, 4:15018 
COBALT OXIDES/ELECTRONIC STRUCTURE 
Catalysis by transition metal compounds, 4:16765 (COO-1198- 
1234 


COCKCROFT-WALTON ACCELERATORS/SPECIFICATIONS 
Construction of ion accelerator for ion-surface interaction 
research, 4:16966 (JAERI-M-7250) 
COED PROCESS/COMPARATIVE EVALUATIONS 
Evaluation of coal carbonization processes, 4:14961 
COENZYMES/CHEMICAL REACTION YIELD 
Chromatographic separation and continuously referenced, on-line 
monitoring of creatine kinase isoenzymes by use of an 
immobilized-enzyme microreactor, 4:16760 
CO-GENERATION/COST 
Considerations of marginal costs for the economical application of 
ew equipment in combined heat-power generation, 
4:16306 
CO-GENERATION/FEASIBILITY STUDIES 
Combined heat and power generation, 4:15895 
CO-GENERATION/THERMAL ENERGY STORAGE 
EQUIPMENT 
Considerations of marginal costs for the economical application of 
heat storage equipment in combined heat-power generation, 
4:16306 
Economic applications of short term heat storage equipment in 
district heating systems on the basis of combined heat-power 
generation, 4:16307 
COKE/COMBUSTION 
Coke air pollution control method and apparatus (Patent), 4:14956 
COKE/GASIFICATION 
Integrated process for the production of hydrocarbons from coal 
or the like in which fines from gasifier are coked with heavy 
hydrocarbon oil (Patent), 4:15010 
COKE/PARTICLE SIZE 
Process for controlling the size of coke particles within a fluidized 
bed (Patent), 4:15176 
COKE/PRECIPITATION 
Method for preventing the formation of coke deposits in a 
fluidized bed reactor (Patent), 4:15166 
COKE/QUENCHING 
Coke air pollution control method and apparatus (Patent), 4:14956 


COMBINED-CYCLE POWER PLANTS/DESIGN 


Pollution control system including a one-spot quench-car for coke 
producing installations (Patent), 4:14958 
COKE/SYNTHESIS 
Conversion of solid wastes to fuel coke and gasoline/light oil 
(Patent), 4:15456 
Process and apparatus for the destructive distillation of high 
molecular weight organic materials (Patent), 4:15457 
COKE OVENS/AIR POLLUTION ABATEMENT 
Pollution control system including a one-spot quench-car for coke 
producing installations (Patent), 4:14958 
COKE OVENS/AIR POLLUTION CONTROL 
Coke air pollution control method and apparatus (Patent), 4:14956 
COKE OVENS/FUEL FEEDING SYSTEMS 
Feeding cars for coke ovens (Patent), 4:14964 
Method for decreasing the dust ejection into the collecting main 
during the feed of heated coal into coking ovens (Patent), 


4:14963 
COKE OVENS/HEAT RECOVERY 
Dry coke quenching, 4:14959 
COKE OVENS/HEATING SYSTEMS 
Rich-gas burner arrangement in heating flues for coke oven 
chambers (Patent), 4:14957 
COKE OVENS/WASTE WATER 
Field site evaluation of aquatic transport of polycyclic aromatic 
hydrocarbons, 4:15036 (CONF-780903-6) 
COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA/LOSS CONE INSTABILITY 
Potential-confined cold plasma stabilization of loss-cone modes in 
mirror machines, 4:17524 
COLD PLASMA/PLASMA WAVES 
Wave reflection from the lower hybrid surface: A toroidal effect, 
4:17573 
COLD PLASMA/STABILIZATION 
Potential-confined cold plasma stabilization of loss-cone modes in 
mirror machines, 4:17524 
LLECTIVE ACCELERA’ 


See also ELECTRON-RING ACCELERATORS 
COLLECTIVE ACCELERATORS/ANODES 
Collective proton acceleration in a system with an insulated 
anode, 4:16983 
COLLECTIVE ACCELERATORS/EFFICIENCY 
Collective proton acceleration in a system with an insulated 
anode, 4:16983 
COLLECTIVE MODEL/ADIABATIC APPROXIMATION 
Adiabatic time-dependent Hartree-Fock theory of collective 
motion in finite systems, 4:17485 
COLLECTIVE MODEL/HARTREE-FOCK METHOD 
Adiabatic time-dependent Hartree-Fock theory of collective 
motion in finite systems, 4:17485 
COLLECTRONS 
See SELF-POWERED NEUTRON DETECTORS 
COLLIERIES 
See COAL MINES 
COLLISIONLESS PLASMA/TEARING INSTABILITY 
Collisionless “current-channel” tearing modes, 4:17568 
COLON 
See LARGE INTESTINE 
COLOR MODEL/CURRENT ALGEBRA 
Color-charge algebras in Adler's chromodynamics, 4:17430 
COLORADO/URANIUM DEPOSITS 
Uranium and vanadium resources in the Moab 1°*2° quadrangle, 
Utah and Colorado, 4:15265 
COLORADO/URANIUM RESERVES 
Colorado energy resources handbook. Volume 3. Uranium, 
4:15266 
COLORADO/VANADIUM ORES 
Uranium and vanadium resources in the Moab 1°*2° quadrangle, 
Utah and Colorado, 4:15265 
COLORADO/WATER RESOURCES 
by research: solving colorado’s water problems, 4:16360 (PB- 
172) 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS 
Importance of two-component cycles for large power plants, 
4:15944 (Juel-1386) 
a POWER PLANTS/DEMONSTRATION 
A 
Final objective: Combined gas/steam turbine systems. Coal-fired 
gas turbine plant with fluidized-bed furnace, 4:15903 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Combined gas/steam power plant with pressurized-gas generator 
(Patent), 4:15904 
Final objective: Combined gas/steam turbine systems. Coal-fired 
gas turbine plant with fluidized-bed furnace, 4:15903 





COMBINED-CYCLE POWER PLANTS/FUEL GAS 


COMBINED-CYCLE POWER PLANTS/FUEL GAS 
Gas cleaning problems in connection with new energy 
technologies, 4:14966 (AED-Conf-77-422-004) 
COMBINED-CYCLE POWER PLANTS/PARTIAL 
OXIDATION PROCESSES 
Improved efficiency cycles using ety oxidation of natural gas 
liquid hydrocarbons and other il fuels, 4:15943 (NP-tr-2055) 
COMBINED-CYCLE POWER PLANTS/THERMAL 
EFFICIENCY 
Coal-fired MHD power generation, 4:16438 
Planning and layout of thermal power stations, 4:15896 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
COMBUSTION/MEASURING METHODS 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
COMBUSTION/NUMERICAL SOLUTION 
Generalized ICE method for chemical reactive flows in 
combustion systems, 4:17319 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/DESIGN 
Gas turbine combustion chambers (Patent), 4:16922 
Low emission combustion chamber (Patent), 4:16579 
COMBUSTION CHAMBERS/HEAT TRANSFER 
Changes in heat transfer in the combustion chambers of steam 
generators as a function of deposit formation on the gas side, 
4:15918 
COMBUSTION CHAMBERS/RESEARCH PROGRAMS 
Performance characteristics of a pulse combustion water heater, 
4:16912 (ANL/EES-TM-19) 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
COMBUSTORS/COMBUSTION PRODUCTS 
Combustion product distributions in the primary zone of a gas 
turbine combustor, 4:16925 
COMMERCIAL BUILDINGS/AIR CONDITIONING 
Air conditioning - acoustics facade lowers transmission losses, 
4:16513 
COMMERCIAL BUILDINGS/COMMERCIAL BUILDINGS 
Heat recovery in supermarkets, 4:16514 
COMMERCIAL BUILDINGS/CONSTRUCTION 
Air conditioning - acoustics facade lowers transmission losses, 
4:16513 
COMMERCIAL BUILDINGS/ENERGY CONSUMPTION 
Air conditioning - acoustics facade lowers transmission losses, 
4:16513 
COMMERCIAL BUILDINGS/HEAT RECOVERY 
Heat recovery in supermarkets, 4:16514 
COMMERCIAL NUCLEAR SHIPS/RADIOACTIVE 
EFFLUENTS 
Calculation of releases of radioactive materials in us effluents 
from nuclear-powered merchant ships (NMS-GEFF code), 
4:17073 (NUREG-0466) 
COMMERCIAL NUCLEAR SHIPS/SAFETY STANDARDS 
Calculation of releases of radioactive materials in us effluents 
from nuclear-powered merchant ships (NMS-GEFF code), 
4:17073 (NUREG-0466) 
COMMERCIAL SECTOR/PHOTOVOLTAIC CONVERSION 
Application analysis and photovoltaic system conceptual design 
for service/commercial/institutional and industrial sectors. Task 
I report, 4:16422 (SAND-78-7032) 
COMMON MARKET/ENERGY POLICY 
European energy pattern with particular reference to the 
European Economic Community, 4:16378 (CONF-7606183-) 
COMPLIANCE/COST 
Costs of regulatory compliance: categories and estimating 
techniques (Methods for estimating cost to nuclear industry of 
compliance with regulations promulgated by EPA and NRC), 
4:16405 (PNL-2428) 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/RESEARCH PROGRAMS 
— of the Materials Research Council (1977), 4:16842 (AD-A- 
448) 
COMPOUND-NUCLEUS REACTIONS/S MATRIX 
Unitary sum rules and collision times in strong overlap of 
resonance levels, 4:17492 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 
Analytical determination of the fuel effect of air storage gas 
turbine power plants, 4:16278 
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COMPRESSED AIR ENERGY STORAGE/FEASIBILITY 

STUDIES 

Mechanical energy —- systems: compressed air and 
underground pumped hydro, 4:16279 

Results of research and development work in the field of thermal 
energy storage, 4:16295 

COMPRESSED AIR ENERGY STORAGE/RESEARCH 

PROGRAMS 

Results of research and development work in the field of thermal 
energy storage, 4:16295 

COMPRESSED AIR ENERGY STORAGE/UNDERGROUND 
Accumulation of energy by underground storage using 
compressed air, 4:16277 
COMPRESSED AIR ENERGY STORAGE EQUIPMENT/SOLAR 
HEATING 
Solar energy operated air compressor (Patent), 4:15773 
COMPRESSED AIR STORAGE POWER PLANTS/DESIGN 

Anti-polluting power plant using compressors and gas turbines 

(Patent), 4:16280 
COMPRESSIBLE FLOW/NUMERICAL SOLUTION 

VNAP: a computer program for computation of two-dimensional, 
time-dependent compressible, viscous, internal flow, 4:16898 
(LA-7326 

COMPRESSOR BLADES/TWO-DIMENSIONAL 

CALCULATIONS 

Numerical design of transonic cascades, 4:17318 

COMPRESSORS 
See also GAS COMPRESSORS 
TURBOMACHINERY 
COMPRESSORS/DESIGN 
Prospects of constructing large turbocompressor machines for 
heat pump systems, 4:1 
COMPRESSORS/PERFORMANCE 
Compressors, 4:16811 
COMPRESSORS/REVIEWS 
Compressors, 4:16811 
COMPUTER AXIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 
COMPUTER CODES/A CODES 

Axisym finite element code: modifications for pellet-cladding 

mechanical interaction analysis, 4:16168 (CDAP-TR-78-041) 
COMPUTER CODES/B CODES 

On the optimization of a fast high-power reactor of LMFBR type 
by means of a non-convex programming mathematical model 
Ar ep time, SUMT method.), 4:16112 

Updating of BEGAFIP (Computer program for calculation of the 
activity of fission products in spent nuclear fuel), 4:15415 
(STUDSVIK-RF-77-2268) 

COMPUTER CODES/C CODES 

Aerodynamic heating of high-s flywheels in low-density 
environments (CINDA), 4:16286 (SAND-78-0957) 

Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 

APT = program verification with CLPLOT, 4:16798 (SAND- 

8-8273 


Modeling study of an 1800 MW(t) heavy water advanced gas 
cooled (hwag) reactor, 4:16084 
COMPUTER CODES/E CODES 
EXCURS: a computing programme for analysis of core transient 
— in a sodium cooled fast reactor, 4:16230 (JAERI-M- 
7280 


COMPUTER CODES/F CODES 
FREG-3: a computer program to predict the fuel-to-cladding heat 
transfer coefficient in accordance with fuel-rod irradiation 
one Calculation procedure and models, 4:16169 (JAERI-M- 
278 


a routine based on the BSAM level, 4:17637 (JAERI- 
-7337) 
COMPUTER CODES/G CODES 
GISMO: a program for calculating hydrodynamic oscillations in 
the Gentilly-1 steam mains, 4:16078 (AECL-5912) 
COMPUTER CODES/K CODES 
KADIS: a program to analyse the disassembly phase of 
a accidents in LMFBRs, 4:16242 (KFK-2497) 
INTIC-2 user's manual (LMFBR), 4:16102 (KFK-2508) 
COMPUTER CODES/L CODES 
Geosphere transport model for risk evaluation: Calculation of 
maximum concentration of activity at given distances from the 
waste disposal site due to water invasion (LEDIRE), 4:15421 
COMPUTER CODES/O CODES 
OCTAVIA: A computer code to calculate the probability of 
pressure vessel failure from pressure-transient occurrences 
(PWR), 4:16271 
On the optimization of a fast high-power reactor of LMFBR type 
by means of a non-convex programming mathematical model 
(Doubling time, SUMT method.), 4:16112 
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COMPUTER CODES/P CODES 
PASOLE: a general simulation program for passive solar energy, 
4:15701 (LA-7433-MS) 
PHAETON2 computer code for analysing accidents in a .000 
MWe helium cooled fast reactor, 4:16246 (KFK-2561) 
PVSS: a photovoltaic system simulation program, 4:15527 
COMPUTER CODES/S CODES 
Spirt computer program (stress-strains from pressures instigated 
by reactor transients) (PWR; BWR), 4:16262 (RE-A-78-189) 
STADIF-II: a computer program to analyze the steady state 
coolant gas activity in pebble bed HTR, 4:16067 (Juel-1464) 
COMPUTER CODES/T CODES 
THAC-SIP-3D: a three-dimensional, transient heat analysis code 
using the strongly implicit procedure (In FORTRAN IV for 
IBM 360 and 370), 4:15382 (K/CSD/TM-24) 
COMPUTER CODES/U CODES 
User/programmer guide for UCMDSS9: store drawing file index 
information (In assembly language for PDP-11), 4:17639 
(SAND-78-1646) 
COMPUTER CODES/V CODES 
VNAP: a computer program for computation of two-dimensional, 
time-dependent compressible, viscous, internal flow, 4:16898 
(LA-7326) 
COMPUTER CODES/W CODES 
Stability analysis of WONDY (a hydrocode based on the artifical 
viscosity method of von Neumann and Richtmyer) for a special 
case of Maxwell's Law, 4:17515 
WINDOWS: a program for the analysis of spectral data foil 
activation measurements, 4:17497 (ORNL/TM-6656) 
COMPUTER GRAPHICS/COMPUTER CODES 
APT part program verification with CLPLOT, 4:16798 (SAND- 
78-8273) 
COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER-AIDED DESIGN/COMPUTER CODES 
User/programmer guide for UCMDS9: store drawing file index 
information, 4:17639 (SAND-78-1646) 
COMPUTER-AIDED DESIGN/MEETINGS 
CAD 78, 4:16473 
COMPUTERS 
See also PDP COMPUTERS 
SDS COMPUTERS 
COMPUTERS/POWER SUPPLIES 
Blackouts and brownouts and their effect on computer operations, 
4:17632 (BNL-24960) 
CONCENTRATING COLLECTORS/COMPUTER 
CALCULATIONS 
Inflated cylindrical solar concentrator for producing industrial 
process heat, 4:15745 (UCID-17612(Rev.1)) 
CONCENTRATING COLLECTORS/DESIGN 
Determination of the geometrical concentraion of a solar collector 
with spherical mirror, 4:15819 
Inflated cylindrical solar concentrator for producing industrial 
process heat, 4:15745 (UCID-17612(Rev.1)) 
Solar energy collector (Patent), 4:15831 
Solar heating system (Patent), 4:15817 
Solar heater (Patent), 4:15797 
CONCENTRATING COLLECTORS/FABRICATION 
Solar energy heat exchanger and method for making same 
(Patent), 4:15801 
CONCENTRATING COLLECTORS/SOLAR TRACKING 
Solar energy collector and sun tracking concentrator (Patent), 
4:15836 
Tracking lens system for solar collectors and skylights (Patent), 
4:15838 
CONSTRUCTION INDUSTRY 
Selected US building industry processes and characteristics. a 
project SAGE report (Solar-Assisted Gas Industry), 4:15705 
(N-78-19333) 
CONSUMERS MICHIGAN PALISADES REACTOR 
See PALISADES-]1 REACTOR 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
CONTAINERS/LEAK TESTING 
Air leakage in refrigerated vans. Literature survey, 4:16517 
(COO/W-4338-1) 
CONTAINERS/MATERIALS 
Development and evaluation of die and container materials. Third 
quarterly progress report, April 1-June 30, 1978 (For molten 
silicon), 4:15496 (DOE/IPL/954876-78/3) 
CONTAINERS/MONITORING 
Container module tester, 4:16830 (SAND-78-1050) 


COOLING SYSTEMS/COST 


CONTAINERS/PRESSURE MEASUREMENT 
Container module tester, 4:16830 (SAND-78-1050) 
CONTAINERS/TEMPERATURE MONITORING 
Container module tester, 4:16830 (SAND-78-1050) 
CONTAINMENT BUILDINGS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VIII: balance of plant, 4:16092 (EPRI-NP-882(Vol.6)) 
CONTAINMENT BUILDINGS/BLAST EFFECTS 
Effects of air blast on power plant structures and components, 
4:16259 (NUREG/CR-0442) 
CONTAINMENT SHELLS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part III: reactor assembly - deck. Part IV: reactor assembly - 
fabrication, 4:16090 (EPRI-NP-882(Vol.3)) 
CONTAINMENT SHELLS/STRESS ANALYSIS 
Statically exact, rotationally symmetric finite shell element 
into account the two-dimensional stress state, 4:16151 (GRS-3) 
CONTAINMENT SYSTEMS/CONTROL SYSTEMS 
Tritium monitoring at the Sandia Tritium Research Laboratory, 
4:17076 (SAND-78-8657) 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 
Investigation of wall loads generated by vapor condensation in the 
BWR pressure suppression system, 4:16245 (KFK-2549) 
CONTINENTAL SHELF/NATURAL GAS DEPOSITS 
Final environmental impact statement. Proposed 1978 outer 
continental shelf oil and gas lease sale, offshore eastern Gulf of 
Mexico, 4:15197 (OCS-65(Vol.2)) 
CONTINENTAL SHELF/PETROLEUM DEPOSITS 
Final environmental impact statement. Proposed 1978 outer 
continental shelf oil and gas lease sale, offshore eastern Gulf of 
Mexico, 4:15197 (OCS-65(Vol.2)) 
CONTRACTS/LEGAL ASPECTS 
Energy supply contracts and shutdown of factories, 4:16396 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/DESIGN 
Black start system for large steam powered electric generation 
plants (Patent), 4:15911 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONTROLLED AREAS/RADIOACTIVITY 
Monitoring system of the Tritium Research Laboratory, Sandia 
Laboratories, Livermore, CA, 4:17075 (SAND-78-8608) 
CONVECTION 
(Heat transfer by convection.) 
See also NATURAL CONVECTION 
CONVECTION/DIFFERENTIAL EQUATIONS 
Mathematical description of adsorption and transport of reactive 
solutes in soil: a review of selected literature (Theory is 
applicable in such diverse areas as agriculture, nuclear waste 
management, sanitary engineering, and groundwater 
hydrology), 4:17079 (ORNL-5403) 
CONVECTIVE INSTABILITIES/KINETIC EQUATIONS 
Convective transport in a turbulent plasma, 4:17553 
CONVEYORS 
Dimensioning of spiral chutes, 4:15103 
CONVEYORS/MECHANICAL TRANSMISSIONS 
Influence of tolerances on the dimensions of chain sprockets, 
4:15080 
CONVEYORS/PERFORMANCE TESTING 
Study of the limits of loading conveyor pans, 4:15081 
COOLANT LOOPS 
See also REACTOR COOLING SYSTEMS 
Design study on the helium engineering demonstration loop 
(HENDEL), 4:16063 (JAERI-M-7371) 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS/THERMAL POLLUTION 
Dynamics of manganese, cadmium, and lead in experimental 
power plant ponds, 4:17184 (PB-279032) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also COOLANT LOOPS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/COMPARATIVE EVALUATIONS 
Comparative cost study of four wet/dry cooling concepts that use 
ammonia as the intermediate heat exchange fluid, 4:15901 (PNL- 
2661) 
COOLING SYSTEMS/COST 
Comparative cest study of “ur wet/dry cscting concepts thai use 
ammonia as the intermediate heat exchange fluid, 4:15901 (PNL- 
2661) 
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INCENTIVES 
Research, development and innovations in the field of coal. 
Answer of the Federal Government to a question raised in the 
Bundestag, 4:15129 
COPEPODS/DISTRIBUTION 
Grazing by adult Estuarine Calanoid Copepods of the Chesapeake 
Bay, 4:17108 
COPEPODS/FEEDING 
Grazing by 7. Estuarine Calanoid Copepods of the Chesapeake 
Bay, 4:17108 
COPPER/ACTIVATION ANALYSIS 
Simultaneous determination of arsenic, antimony, cadmium, 
chromium, copper, and selenium in environmental material by 
radiochemical neutron activation analysis, 4:16752 
COPPER/CORROSION 
Corrosion a on materials used in latent heat storage 
equipment, 4:16299 
COPPER/CORROSION RESISTANCE 
Corrosion resistance of copper canisters for final disposal of spent 
nuclear fuel, 4:15402 (K BS-TR-90) 
COPPER/CRYSTAL DEFECTS 
Multipole wave functions for photoelectrons in crystals. II. 
Examples of constant-energy-surface harmonics. Application to 
the s-d bands of Cu, 4:16660 
COPPER/CRYSTAL STRUCTURE 
Multipole wave functions for photoelectrons in crystals. II. 
Examples of constant-energy-surface harmonics. Application to 
the s-d bands of Cu, 4:16660 
COPPER/DAMAGE 
Ion-irradiation studies of the damage function of copper and 
silver, 4:16692 
COPPER/ELECTRIC CONDUCTIVITY 
Ion-irradiation studies of the damage function of copper and 
silver, 4:16692 
COPPER/ION-ATOM COLLISIONS 
Charge exchange cross sections for relativistic ions, 4:17301 
COPPER/MATERIALS RECOVERY 
Recycling of nonferrous metals: illusion and reality, 4:16562 
COPPER/PHYSICAL RADIATION EFFECTS 
Ion-irradiation studies of the damage function of copper and 
silver, 4:16692 
COPPER/PION MINUS REACTIONS 
Total inelastic cross sections for interaction of 7~ mesons with 
nuclei in the momentum range from 2 to 6 GeV/c, 4:17371 
COPPER/WEAR 
Friction and wear of selected metals and alloys in sliding contact 
with AISI 440 C stainless steel in liquid methane and in liquid 
natural gas, 4:16636 (N-78-20512) 
COPPER 63 TARGET/ELECTRON REACTIONS 
Elastic scattering of electrons by nuclei with nonzero spin, 4:17461 
COPPER 65 TARGET/ELECTRON REACTIONS 
Elastic scattering of electrons by nuclei with nonzero spin, 4:17461 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/CRYSTAL GROWTH 
Impurity segregation at well-defined interfaces: sulphur at 
(111)Cu/(110)Mo and (111)Ag/(110)Mo inialieeee, 4:16630 
COPPER ALLOYS/IMPURITIES 
Impurity segregation at well-defined interfaces: sulphur at 
(111)Cu/(110)Mo and (111)Ag/(110)Mo interfaces, 4:16630 
COPPER BASE ALLOYS 
See also MANGANIN 
COPPER BASE ALLOYS/CORROSION 
Copper alloys under seawater conditions (CuNil0Fe, CuNi 90;N, 
NiCu 60;30), 4:16686 
COPPER BASE ALLOYS/FABRICATION 
Copper alloys under seawater conditions (CuNil0Fe, CuNi 90;N, 
NiCu 60;30), 4:16686 
COPPER BASE ALLOYS/WEAR 
Friction and wear of selected metals and alloys in sliding contact 
with AISI 440 C stainless steel in liquid methane and in liquid 
natural gas, 4:16636 (N-78-20512) 
COPPER COMPLEXES 
See also CERULOPLASMIN 
COPPER COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Three coordination in metal complexes, 4:16633 
COPPER IONS/BIOLOGICAL EFFECTS 
ay synthase activity in normal and acatalasemic mice, 
717119 


COPPER ORES/SMELTING 
Optimization of heat exchange in a reverberatory furnace by 
means of a mathematical model, 4:16542 
COPPER OXIDES/ELECTROPLATING 
Photovoltaic cells of electrodeposited cuprous oxide, 4:15625 
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COPPER OXIDES/PHYSICAL PROPERTIES 
Cuprous oxide as a photovoltaic converter, 4:15624 
COPPER OXIDES/SEMICONDUCTOR JUNCTIONS 
Cuprous oxide as a photovoltaic converter, 4:15624 
COPPER SELENIDES/AUGER ELECTRON SPECTROSCOPY 
Evaluation of I-III-VIz thin casa and photovoltaic devices by 
Auger electron spectroscopy, 4:15637 
COPPER SELENIDES/ PHOTOVOLTAIC EFFECT 
Anomalous photovoltaic effect in thin polycrystalline CulnSe2 
films, 4:15635 
COPPER SULFIDES 
Electrochemical studies of cuprous sulfide for CdS/Cu2S solar 
cells, 4:15571 
COPPER SULFIDES/AUGER ELECTRON SPECTROSCOPY 
Evaluation of I-III-VIz thin films and on devices by 
Auger electron spectroscopy, 4:15637 
COPPER SULFIDES/LIGHT TRANSMISSION 
Apparatus for simultaneous measurement of mass change, optical 
transmittance, and reflectance of thin films, 4:15780 (SERI/TP- 


31-064 
COPPER SULFIDES/OPTICAL PROPERTIES 
Apparatus for simultaneous measurement of mass change, optical 
transmittance, and reflectance of thin films, 4:15780 (SERI/TP- 


31-064) 
COPPER SULFIDES/REFLECTIVITY 
Apparatus for simultaneous measurement of mass change, optical 
transmittance, and reflectance of thin films, 4:15780 (SERI/TP- 


31-064) 
COPPER SULFIDES/SPRAY COATING 
Spray preparation of cuprous sulfide layers, 4:15572 
COPPER TELLURIDES/AUGER ELECTRON SPECTROSCOPY 
Evaluation of I-III-VI, thin films and photovoltaic devices by 
Auger electron spectroscopy, 4:15637 
CORDOBA REACTOR/CONSTRUCTION 
Cordoba and Wolsung projects: a progress report, 4:16075 (77- 
CNA-200) 
CORE FLOODING SYSTEMS/PERFORMANCE 
Examination of the reflood analysis code (REFLA-1D) by PWR- 
FLECHT data, 4:16233 (JAERI-M-7382) 
Report on series 5 reflood experiment, 4:16234 (JAERI-M-7383) 
CORE FLOODING SYSTEMS/PERFORMANCE TESTING 
Data report on series 4 reflood experiment (PWR), 4:16226 
(JAERI-M-7169) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION/REVIEWS 
Erosion-corrosion, 4:16680 (BNL-24884) 
CORROSION PRODUCTS/DEPOSITION 
Increased concentration of salts on heat transfer surfaces (PWR), 
4:16039 (SVF-37) 
CORROSION PRODUCTS/THERMAL CONDUCTIVITY 
Heat conductivity of iron oxide deposits formed in tubes of 
radiation heating surfaces of supercritical pressure boilers, 
4:15915 
COSMIC GASES/COOLING 
Cooling of primordial matter by molecular hydrogen, 4:17231 
COSMIC GASES/SPATIAL DISTRIBUTION 
The galactic distribution of carbon monoxide: an out-of-plane 
survey. , 4:17261 (N-78-17965) 
COSMIC NEUTRINOS/NEUTRINO DETECTION 
Progress report for a research program in theoretical high-energy 
physics (Summaries of research activities at Brown University), 
4:17372 (COO-3130TA-344) 
COSMIC NUCLEI/ABUNDANCE 
Measurement of cosmic-ray beryllium isotopes from 200 to 1500 
MeV per nucleon, 4:17221 
COSMIC NUCLEI/ACCELERATION 
Review and interpretation of recent cosmic ray beryllium isotope 
measurements, 4:17220 (LBL-7923) 
COSMIC NUCLEI/ISOTOPE RATIO 
Review and interpretation of recent cosmic ray beryllium isotope 
measurements, 4:17220 (LBL-7923) 
COSMIC RADIO SOURCES 
See also HI REGIONS 


PULSARS 
COSMIC RADIO SOURCES/SYNCHROTRON RADIATION 
Formation of the spectrum of relativistic electrons in nonsteady 
sources of synchrotron radio emission, 4:17237 
COSMIC RAY PROPAGATION/REVIEWS 
Review and interpretation of recent cosmic ray beryllium isotope 
measurements, 4:17220 (LBL-7923) 
COSMIC X-RAY SOURCES/X-RAY SPECTRA 
= observations of Vela X-1 by OSO-8, 4:17234 (N-78- 
) 
Observations of low luminosity x-ray sources in Vela-Puppis, 
4:17235 (N-78-20029) 
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COSMOLOGICAL MODELS 
Baryon symmetric big-bang cosmology, 4:17264 (N-78-21029) 
COSMOLOGY/RESEARCH PROGRAMS 
Progress report for a research program in theoretical high-energy 
physics (Summaries of research activities at Brown University), 
4:17372 (COO-3130TA-344) 
COST/COMPUTER CALCULATIONS 
Experiences in using the librarian as an aid in managing large-scale 
data bases, 4:17649 (K/CSD/INF-78/4) 
COST BENEFIT ANALYSIS/INFORMATION NEEDS 
Identification and specification of inputs for benefit-cost modeling 
of pesticide use, 4:17160 (NP-23444) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUPLED FAST REACTOR MEASUREMENT FACILITY 
See CFRMF REACTOR 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See GLOBULINS 
CREEP/MATHEMATICAL OPERATORS 
Comments on: understanding the Larson-Miller parameter, by 
F.T. Furillo, S. Purushothaman and J. K. Tien, 4:16647 
CRITICAL HEAT FLOW 
See DEPARTURE NUCLEATE BOILING 
CRITICALITY/RADIATION ACCIDENTS 
Investigation on the characteristics of criticality accident detector, 
4:16210 (UTNL-R-0036) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/PRODUCTION 
Economic effect on agricultural production of alternative energy 
input prices: Texas high plains. Technical report, 4:16523 (PB- 
279039) 
CROPS/SOLAR DRYING 
Simple solar technology for agriculture, 4:15746 
CRUDE OIL 
See PETROLEUM 
CRYSTAL STRUCTURE/BLOCH THEORY 
Multipole wave functions for photoelectrons in crystals. III. The 
role of singular points in the band structure and the tails of the 
Wannier functions, 4:16661 
CRYSTAL STRUCTURE/X-RAY DIFFRACTION 
Determination of electronic energies from experimental electron 
densities, 4:17279 
CRYSTALLINE LENS/ELECTRON MICROSCOPY 
Scanning electron microscopy of the adult rabbit lens, 4:17133 
CRYSTALS 
See also IONIC CRYSTALS 
MONOCRYSTALS 
CRYSTALS/PHOTOEMISSION 
Multipole wavefunctions for photoelectrons in crystals. IV. The 
irregular functions and the matching to an impurity, 4:17499 
CSF PROCESS/COMPARATIVE EVALUATIONS 
Evaluation of coal carbonization processes, 4:14961 
CSIRO PROCESS/COMPARATIVE EVALUATIONS 
Evaluation of coal carbonization processes, 4:14961 
CT SCANNING 
See CAT SCANNING 
CULTURAL RESOURCES/PRESERVATION 
Archaeological and historical investigations for energy facilities: a 
state-of-the-art report, 4:16344 (NP-23442) 
CULTURE MEDIA/BIOLOGICAL EFFECTS 
Effects of genotypic frequency and population density on fitness 
differentials in Escherichia coli, 4:17137 
CUMENE/DEUTERATION 
Convenient preparation of deuterated aromatic compounds, 
4:16777 
CURIUM 244/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
CURIUM OXIDES/ELECTRONIC STRUCTURE 
Molecular cluster theory of chemical bonding in actinide oxide 
(Monoxides and dioxides), 4:16786 (CONF-780823-11) 
CUTTER LOADERS/PERFORMANCE 
Computation of average shearing thickness by the drum actuating 
members of coal-mining combines, 4:15095 
CUTTING TOOLS/SAFETY 
Band saw protection, 4:15126 
CYLINDERS/HEAT TRANSFER 
Heat transfer into the infinite region external to a cylinder 
(Calculations using HFLUX computer code), 4:16899 (SAND- 
78-1942) 


DECONTAMINATION/HEARINGS 
D 


D RESONANCES/HADRONIC PARTICLE DECAY 
Search for semileptonic decays of photoproduced charmed 
mesons (100 to 300 GeV, no statistically significant evidence), 
4:17335 (COO-1195-410) 
D RESONANCES/SEMILEPTONIC DECAY 
Search for semileptonic decays of photoproduced charmed 
mesons (100 to 300 GeV, no statistically significant evidence), 
4:17335 (COO-1195-410) 
D-1285 RESONANCES/HADRONIC PARTICLE DECAY 
Evidence for a new pseudoscalar resonance at 1.26 GeV (8.45 
GeV/c, isobar model, phase shift), 4:17358 (COO-1545-241) 
D-1865 RESONANCES/HADRONIC PARTICLE DECAY 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
D-1865 RESONANCES/LEPTONIC DECAY 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
D-1865 RESONANCES/MASS 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
DATA ACQUISITION SYSTEMS/DESIGN 
Refinery and pipeline monitoring system (Patent), 4:15165 
DATA ACQUISITION SYSTEMS/ECONOMICS 
Energy management systems for the minerals industries, 4:16539 
DATA BASE MANAGEMENT/COMPUTER CODES 
Experiences in using the librarian as an aid in managing large-scale 
data bases, 4:17649 (K/CSD/INF-78/4) 
DATA PROCESSING/MANAGEMENT 
— at MBO in AESOP, 4:17629 (CONF-78 1061-4) 
(Dibutyl phosphate.) 
DBP/SPECTROSCOPY 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 
DC AMPLIFIERS/ELECTRONIC CIRCUITS 
A dc amplifier for nuclear particle measurement. Final report, 
December 1975-November 1977, 4:16989 (N-78-19394) 
DC SYSTEMS 
See also EHV DC SYSTEMS 
HVDC SYSTEMS 
DC SYSTEMS/ECONOMICS 
Promising applications for direct-current transmission systems and 
links, 4:16001 
DC SYSTEMS/PERFORMANCE 
Promising applications for direct-current transmission systems and 
links, 4:16001 
DC TO AC INVERTERS 
See INVERTERS 
DEALKYLATION/CATALYSTS 
Selection of active-component composition of bifunctional catalyst 
for hydrogenative processing of aromatic concentrates to 
produce benzene, 4:15173 
DECALSO 
See ION EXCHANGE MATERIALS 
DECAY 
See also ALPHA DECAY 
LEPTONIC DECAY 
DECAY/NUCLEAR DATA COLLECTIONS 
Table of isotopes, 4:17464 
DECISION MAKING/ACCURACY 
Improving consultant performance, 4:16406 (UCRL-13866) 
DECOMMISSIONING/HEARINGS 
Decommissioning and decontamination. Hearings before the 
Subcommittee on the Environment and the Atmosphere of the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, June 15, 
16, 1977, No. 20, 4:16375 
Decommissioning and decontamination of nuclear facilities. 
Report prepared for the Subcommittee on the Environment and 
the Atmosphere of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fifth Congress, Second 
Session, 4:16374 
DECONTAMINATION/HEARINGS 
Decommissioning and decontamination. Hearings before the 
Subcommittee on the Environment and the Atmosphere of the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, June 15, 
16, 1977, No. 20, 4:16375 
Decommissioning and decontamination of nuclear facilities. 
Report prepared for the Subcommittee on the Environment and 
the Atmosphere of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fifth Congress, Second 
Session, 4:16374 
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DEGRADATION (NUCLEAR) 
See DECAY 
DELAYED PROTON PRECURSORS 
Extension of the T /sub z/ = -3/2 series of beta-delayed proton 
——- in the fp shell (excitation energy, transition rates, log 
values, B strength, J, 7), 4:17456 (LBL-7161) 
DELTA-1236 RESONANCES/DENSITY MATRIX 
Density matrix of the A isobar in the reaction yN—7A, 4:17337 
DELTA-1236 RESONANCES/PARTICLE PRODUCTION 
Inclusive A** production in 7~ p interactions at 147 GeV/c, 
4:17363 
DELTA-1236 RESONANCES/PHOTOPRODUCTION 
Density matrix of the A isobar in the reaction yN—>7A, 4:17337 
DENATURED FUEL : 
Evaluation of denatured thorium fuel cycles in pressurized water 
reactors, 4:16033 (CONF-77061 1-41) 
DENATURED FUEL/ADDITIVES 
Chemical and physical considerations of the use of nuclear fuel 
spikants for deterrence, 4:15438 (ORNL/TM-6412) 
IENMARK/DISTRICT HEATING 
Points of view in the planning of heat electric stations in 
Denmark, 4:16568 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPARTURE NUCLEATE BOILING/CALCULATION 
METHODS 
Reliability predictions for a pressurized water reactor during the 
design process, 4:16047 
DESALINATION PLANTS/DESIGN 
Power generation and potable water recovery from salinous water 
(Patent), 4:15924 
DESALINATION PLANTS/OPERATION 
Power generation and potable water recovery from salinous water 
(Patent), 4:15924 
DESORPTION/MATHEMATICAL MODELS 
Mathematical description of adsorption and transport of reactive 
solutes in soil: a review of selected literature (Theory is 
applicable in such diverse areas as agriculture, nuclear waste 
management, sanitary engineering, and groundwater 
hydrology), 4:17079 (ORNL-5403) 
ESOXYRIBONUCLEIC ACID 
See DNA 


DESULFURIZATION 
See also BATTELLE HYDROTHERMAL COAL PROCESS 
DESULFURIZATION/COMPARATIVE EVALUATIONS 
Status of flue gas desulfurization systems for industrial boilers, 
4:15026 (CONF-780485-1) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DEUTERIUM/DEBYE TEMPERATURE 
Measurement of P, V, T, and sound velocity across the melting 
curve of n-H2 and n-D» to 19 kbar, 4:16742 
DEUTERIUM/ISOTOPIC EXCHANGE 
= preparation of deuterated aromatic compounds, 
DEUTERIUM/LASER IMPLOSIONS 
Generation of fusion neutrons in laser irradiation of a conical 
target, 4:17625 
DE RIUM/MELTING 
Measurement of P, V, T, and sound velocity across the melting 
curve of n-Hz and n-D:» to 19 kbar, 4:16742 
DEUTERIUM/SOUND WAVES 
Measurement of P, V, T, and sound velocity across the melting 
curve of n-Hz and n-D: to 19 kbar, 4:16742 
DEUTERIUM/THERMODYNAMIC PROPERTIES 
Measurement of P, V, T, and sound velocity across the melting 
curve of n-H2 and n-D:» to 19 kbar, 4:16742 
DEUTERIUM/VOLUME 
Measurement of P, V, T, and sound velocity across the melting 
curve of n-H2 and n-D,» to 19 kbar, 4:16742 
DEUTERIUM COMPOUNDS/CHEMICAL PREPARATION 
aa preparation of deuterated aromatic compounds, 
DEUTERIUM COMPOUNDS/ROTATIONAL STATES 
Review of rotational structure in excited vibrational states of 
herical-top molecules (SFs, CHs, CDs), 4:17297 
DE RIUM COMPOUNDS/VIBRATIONAL STATES 
Review of rotational structure in excited vibrational states of 
spherical-top molecules (SFs, CHs, CD,), 4:17297 
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DEUTERIUM IONS/COLLISIONS 
Cross sections and equilibrium fractions of D* and D*: ions in 
metal vapors. Project progress report for the period, June 1, 
1976 to February 1, 1978, 4:17287 (COO-4022-01) : 
DEUTERIUM IONS/ENERGY LEVELS 
Electron capture to Ds~ repulsive states by Ds* in Cs (Differential 
cross sections), 4:17 
DEUTERIUM IONS/ION SOURCES 
Cross sections and equilibrium fractions of D* and D*: ions in 
metal vapors. Project progress report for the period, June 1, 
1976 to February 1, 1978, 4:17287 (COO-4022-01) 
DEUTERIUM IONS/ION-ATOM COLLISIONS 
Cross sections and equilibrium fractions of D* and D* : ions in 
metal vapors. Project progress report for the period, June 1, 
1976 to February 1, 1978, 4:17287 (COO-4022-01) 
D™ yield by multiple charge-transfer collisions of 0.3-10 keV D* in 
cesium vapor, 4:17313 
Electron capture to Ds~ repulsive states by Ds* in Cs (Differential 
cross sections), 4:17300 
DEUTERIUM TARGET/ALPHA REACTIONS 
Elastic *Hed scattering at high energies, 4:17447 
DEUTERIUM TARGET/DEUTERON REACTIONS 
Analyzing powers for vector d + d reactions from 13.39 to 17.00 
MeV (Angular distributions), 4:17443 (LA-7545-MS) 
DEUTERIUM TARGET/HADRON REACTIONS 
Hadron-deuteron scattering at 50 GeV (Glauber theory, 
differential cross sections), 4:17347 (COO-3130TB-248) 
DEUTERIUM TARGET/NEUTRON REACTIONS 
Study of the inelastic nucleon-deuteron scattering mechanism at 
intermediate energies, 4:17 
DEUTERIUM TARGET/PROTON REACTIONS 
Study of the inelastic nucleon-deuteron scattering mechanism at 
intermediate energies, 4:17446 
DEUTERON REACTIONS/BREAKUP REACTIONS 
Hadron-deuteron scattering at 50 GeV (Glauber theory, 
differential cross sections), 4:17347 (COO-3130TB-248) 
DEUTERON REACTIONS/ELASTIC SCATTERING 
Hadron-deuteron scattering at 50 GeV (Glauber theory, 
differential cross sections), 4:17347 (COO-3130TB-248) 
Relevance of the proximity potential to light-ion scattering, 
17491 


DEUTERON REACTIONS/STRIPPING 
Analyzing powers for vector d + d reactions from 13.39 to 17.00 
MeV (Angular distributions), 4:17443 (LA-7545-MS) 
Validity of neglecting continuum contribution in two-body 
rearrangement collisions, 4:17490 
DEVELOPING COUNTRIES/INTERNATIONAL 
COOPERATION 
Aspects of raw material policies and the situation of German 
mining 1977, 4:16363 
DEVELOPING COUNTRIES/MINERAL RESOURCES 
Aspects of raw material policies and the situation of German 
mining 1977, 4:16363 
DEVELOPING COUNTRIES/SOLAR oe, 
Development co-operation and solar energy, 4:154 
DIAGNOSTIC TECHNIQUES/COMPARATIVE EVALUATIONS 
Comparative cost analysis -- computed tomography vs. alternative 
diagnostic procedures, 1977-1980, 4:17148 (HRP-0900101) 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIBUTYL PHOSPHATE 


See DBP 
DIELECTRIC MATERIALS/DIELECTRIC PROPERTIES 
Gaseous dielectric compositions (Patent), 4:15996 
DIELECTRIC TRACK DETECTORS/DATA PROCESSING 
Critical requirements of the SSTR method, 4:17012 (EUR- 
5667(Pt.2)) 
DIELECTRIC TRACK DETECTORS/PERFORMANCE 
Neutron dosimetry with plastic solid-state detectors, 4:16992 
(EUR-5667(Pt.2)) 
DIELECTRIC TRACK DETECTORS/SPATIAL RESOLUTION 
Determination of the isoflux curves of a 14MeV neutron beam, 
4:17018 (EUR-5667(Pt.2)) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 
See also BUTADIENE 
DIENES/CHEMICAL REACTION YIELD 
Reactions of recoiling silicon atoms with phosphine-diene 
mixtures and the question of silylene intermediates, 4:16784 
DIES/MATERIALS 
Development and evaluation of die and container materials. Third 
quarterly progress report, April 1-June 30, 1978 (For molten 
silicon), 4:15496 (DOE/JPL/954876-78/3) 
DIESEL ENGINES/FOULING 
Composition of high-temperature deposits formed in diesel 
engines, 4:16580 
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DIESEL FUELS/ADDITIVES 
Increasing the effectiveness of pour-depressant additives in diesel 
fuels, 4:15190 
DIESEL FUELS/ANTIKNOCK RATINGS 
Hydrotreatment of diesel fuels, 4:15183 
DIESEL FUELS/DEWAXING 
Distribution of methanol in products from urea dewaxing of diesel 
fuel, 4:15171 
DIESEL FUELS/EMULSIONS 
Properties of water-emulsion fuels, 4:16614 
DIESEL FUELS/PURIFICATION 
Hydrogen sulfide blow-off from a benzene-distillate apparatus for 
hydropurification of diesel fuel, 4:15179 
DIESEL FUELS/REFINING 
Hydrotreatment of diesel fuels, 4:15183 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also DIRAC EQUATION 
DIFFERENTIAL EQUATIONS/ANALYTICAL SOLUTION 
Mathematical description of adsorption and transport of reactive 
solutes in soil: a review of selected literature (Theory is 
applicable in such diverse areas as agriculture, nuclear waste 
management, sanitary engineering, and groundwater 
hydrology), 4:17079 (ORNL-5403) 
DIFFERENTIAL EQUATIONS/BOUNDARY-VALUE 
PROBLEMS 
Symbolic generation of finite difference formulas, 4:17644 
DIFFERENTIAL EQUATIONS/EIGENVALUES 
Numerical treatment of eigenvalue problems for differential 
equations with discontinuous coefficients, 4:17645 
DIFFERENTIAL EQUATIONS/INSTABILITY 
Suppression of inherent instabilities in initial value methods, 
4:17641 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Limiting precision in differential equation solvers. II Sources of 
trouble and starting a code, 4:17646 
DIFFERENTIAL EQUATIONS/SERIES EXPANSION 
Automated computation of modified equations, 4:17642 
DIFFERENTIAL EQUATIONS/VARIATIONAL METHODS 
Numerical treatment of eigenvalue problems for differential 
equations with discontinuous coefficients, 4:17645 
DIFFUSION/MUONS PLUS 
Diffusion and trapping of positive muons in Al:Cu alloys and in 
deformed Al, 4:16625 
DIMETHYLBENZENES 
See XYLENES 
2-2-DIMETHYLPROPANE/X-RAY DIFFRACTION 
X-ray diffraction study of liquid neopentane in the temperature 
range -17 to 150°C, 4:17282 
DINING CAR EVENT/SITE PREPARATION 
U.S. Geological Survey investigations in connection with the 
dining car event, U12e.18 tunnel, rainier mesa, Nevada test site, 
4:17211 (USGS-474-246) 
DIOLS 
See GLYCOLS 
DIRAC EQUATION/ENERGY LEVELS 
Problem of levels in the lower continuum, 4:17314 
DIRECT COLLECTION CONVERTERS 
Direct-energy converters: efficiency and cost estimates for two 
electrostatic concepts, 4:17611 
DISASTERS 
See ACCIDENTS 
DISEASES 
See also CARDIOVASCULAR DISEASES 
HEMIC DISEASES 
INFECTIOUS DISEASES 
NEOPLASMS 
PATHOLOGICAL CHANGES 
RESPIRATORY SYSTEM DISEASES 
DISEASES/AGE DEPENDENCE 
Diseases of aging untreated virgin female RFM and BALB/c 
mice, 4:17177 
DISEASES/RADIOINDUCTION 
Diseases of aging untreated virgin female RFM and BALB/c 
mice, 4:17177 
DISPERSION RELATIONS/DIFFERENTIAL EQUATIONS 
Mathematical description of adsorption and transport of reactive 
solutes in soil: a review of selected literature (Theory is 
applicable in such diverse areas as agriculture, nuclear waste 
management, sanitary engineering, and groundwater 
hydrology), 4:17079 (ORNL-5403) 
DISPERSION THEORY 
See DISPERSION RELATIONS 
DISTRICT HEATING 
Nuclear district heating plant, preliminary design concept, 4:16137 
(RISO-M-2101) 
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Survey of the investigations concerning nuclear district heating 
the Helsinki Metropolitan Area, 4:16136 (INIS-mf-4376) 
DISTRICT HEATING/DESIGN 
Application of hot water storage equipment in power stations for 
covering the electrical peak load and district heating demand, 
4:16305 
DISTRICT HEATING/ECONOMICS 
Contribution to the solution of problems concerning urban district 
heating supply, 4:16570 
DISTRICT HEATING/ENERGY CONSERVATION 
Situation report for 1978, 4:16569 
DISTRICT HEATING/HEAT DISTRIBUTION SYSTEMS 
Development and testing of big pipes, program for GAP-pipes. 
Progress report 1977-06-30, 4:16559 (STU-74-3816) 
Interactive optimal design of district heating networks, 4:16567 
DISTRICT HEATING/GPERATION 
Contribution to the solution of problems concerning urban district 
heating supply, 4:16570 
DISTRICT HEATING/PIPES 
Development and testing of big pipes, program for GAP-pipes. 
Progress report 1977-06-30, 4:16559 (STU-74-3816) 
DISTRICT HEATING/REVIEWS 
Situation report for 1978, 4:16569 
DISTRICT HEATING/SENSIBLE HEAT STORAGE 
Warm water ponds as long term heat reservoirs, 4:16377 
DISTRICT HEATING/THERMAL ENERGY STORAGE 
EQUIPMENT 
Application of hot water storage equipment in power stations for 
covering the electrical peak load and district heating demand, 
4:16305 
Considerations of marginal costs for the economical application of 
heat storage equipment in combined heat-power generation, 
4:16306 
Economic applications of short term heat storage 
district heating systems on the basis of combined 
generation, 4:16307 
DISTRICT HEATING/THERMOCHEMICAL HEAT STORAGE 
Chemical two-component system for storage and transport of 
heat, 4:16302 
DISTRICT OF COLUMBIA 
See WASHINGTON DC 
DNA 
(Deoxyribonucleic acid.) 
DNA/BIOCHEMICAL REACTION KINETICS 
Specific cleavages inflicted by venom phosphodiesterase on 
superhelical phiX174 DNA, 4:17113 
DNA/BIOLOGICAL REPAIR 
DNA repair in V-79 cells treated with combinations of ultraviolet 
radiation and N-acetoxy-2-acetylaminofluorene, 4:17161 
DNA/BIOSYNTHESIS 
Bromodeoxyuridine-induced mutations in synchronous Chinese 
hamster cells: temproal induction of 6-thioguanine and ouabain 
resistance during DNA replication, 4:17134 
DNA/COMPLEXES 
Magnetic circular dichroism of netropsin and natural circular 
dichroism of the netropsin-DNA complex, 4:17112 
DNB 
See DEPARTURE NUCLEATE BOILING 
DOSEMETERS 
See also THERMOLUMINESCENT DOSEMETERS 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
DOW PUSHER 700 
See POLYAMIDES 
DRIFT INSTABILITY 
Drift oscillation stabilization and their effect on plasma losses. 
Parts I and II, 4:17564 (KFTI-76-34) 
Theory of drift and trapped-electron instabilities, 4:17565 (PPPL- 


1467) 
DRILL BITS 
See also DRILLING EQUIPMENT 
JET DRILLS 


DRILL BITS/DESIGN 
Annual report on the project tc design and experimentally test an 
improved geothermal drill bit, 4:15869 (TID-28684) 
DRILL BITS/PERFORMANCE TESTING 
Annual report on the project to design and experimentally test an 
improved geothermal drill bit, 4:15869 (TID-28684) 
DRILL PIPES/OSCILLATIONS 
Effect of the flow of the drilling fluid on stability of a string of 
drill pipes, 4:15156 
DRILL PIPES/STABILITY 
Effect of the flow of the drilling fluid on stability of a string of 
drill pipes, 4:15156 
DRILLING EQUIPMENT 
See also DRILL BITS 
DRILL PIPES 


uipment in 
t-power 





DRILLING EQUIPMENT/DESIGN 


DRILLING EQUIPMENT/DESIGN 
Unitized conductor guide and frame for offshore drilling and 
production (Patent), 4:15147 
DRILLING EQUIPMENT/HYDRAULICS 
Could hydraulics help your drilling, 4:16838 
DRILLING EQUIPMENT/OPERATION 
Jarring method and apparatus for well bore drilling (Patent), 


4:16836 
DRILLING EQUIPMENT/PNEUMATICS 
Could hydraulics help your drilling, 4:16838 
Influence of operational and design parameters on optimum 
utilisation of pneumatic equipment in underground mines, 
4:15073 
DRILLING EQUIPMENT/TESTING 
Ultrahigh-pressure water jets open up new perspectives in 
roadway driving in hard coal mines, 4:15077 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER/CONTAMINATION 
Relative importance of food and water sources to cadmium uptake 
by Bambusio affinis (Poeciliidae), 4:17190 
DROSOPHILA/LIFE SPAN 
Invariance of longevity for Drosophila fed N,N- 
diethylhydroxylamine, 4:17186 
DROSOPHILA/MUTATIONS 
Mechanism of suppression in drosophila: control of sepiapterin 
synthase at the purple locus, 4:17136 
DRUGS 
See also ANTIBIOTICS 
BETAINE 
RADIOMIMETIC DRUGS 
RADIOPHARMACEUTICALS 
DRUGS/BIOLOGICAL EFFECTS 
Adriamycin cardiotoxicity: endomyocardial biopsy evidence of 
enhancement by irradiation, 4:17172 
DRUGS/MONITORING 
Possible designs of medication monitors. Final report, 4:17023 
(PB-278973) 
D-T REACTORS/LASER IMPLOSIONS 
Conical targets for implosion studies with a COs laser, 4:17608 
DTPA 


(Diethylenetriaminepentaacetic acid.) 
DTPA/LABELLING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
DUAL RESONANCE MODEL/HADRON-HADRON 
INTERACTIONS 
Dual topological unitarization -- phenomenological aspect, 4:17398 
(COO-3130TA-342) 
DUAL-PURPOSE POWER PLANTS/COAL GASIFICATION 
Prospects of gasification processes for coal conversion in power 
plants, 4:14995 
DUAL-PURPOSE POWER PLANTS/DESALINATION 
Solar potable water recovery and power generation from salinous 
water (Patent), 4:15684 
DUAL-PURPOSE POWER PLANTS/DESIGN 
Power generation and potable water recovery from salinous water 
(Patent), 4:15924 
Solar potable water recovery and power generation from salinous 
water (Patent), 4:15684 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Method of evaluating the influence of the return system water 
temperature on heat-and-power plant economy, 4:15945 
DUAL-PURPOSE POWER PLANTS/EFFICIENCY 
Method of evaluating the influence of the return system water 
temperature on heat-and-power plant economy, 4:15945 
DUAL-PURPOSE POWER PLANTS/OPERATION 
Contribution to the solution of problems concerning urban district 
heating supply, 4:16570 
Power generation and potable water recovery from salinous water 
(Patent), 4:15924 
DUCTS/HEAT TRANSFER 
Heat transfer with free convection of air in heated vertical 
channels and radiators, 4:16901 
DUST COLLECTORS/COMPARATIVE EVALUATIONS 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume 3, 4:15910 (HCP/ 
T2455-15/3) 
DUST COLLECTORS/DESIGN 
Combination dust collector and heat exchanger (Patent), 4:16948 
DUST COLLECTORS/EFFICIENCY 
Gravimetric dust sampler with air-speed-independent 
characteristic for evaluation of the inhalable fraction of airborne 
dust, 4:17059 
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DUSTS/DEPOSITION 
Quantifying the environmental impact of particulate deposition 
from dry unpaved roadways, 4:17042 (IS-T-826) 
DUSTS/ENVIRONMENTAL EFFECTS 
Quantifying the environmental impact of particulate deposition 
from dry unpaved roadways, 4:17042 (IS-T-826) 
DUSTS/ENVIRONMENTAL TRANSPORT 
Quantifying the environmental impact of particulate deposition 
from dry unpaved roadways, 4:17042 (IS-T-826) 
DUSTS/EXPLOSIONS 
Safe handling of burnable dusts. Chemists and engineers in 
discussion, 4:17207 
DUSTS/RADIOCHEMICAL ANALYSIS 
Radiochemical determination of protactinium-231 in 
environmental and biological materials, 4:16755 
DUSTS/SAFETY ENGINEERING 
Safe handling of burnable dusts. Chemists and engineers in 
discussion, 4:17207 
DYE LASERS/DESIGN 
Azacoumarin dye lasers (Patent), 4:16857 
Azaquinolone dye lasers (Patent), 4:16858 
DYE LASERS/FLUORESCENCE 
General Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
DYE LASERS/RESEARCH PROGRAMS 
Atmospheric lidar research applying to H?O, O? and aerosols. 
Final report, 4:16847 (N-78-19688) 
DYSPROSIUM/ACTIVATION ANALYSIS 
Differential tracing of oily waste and the associated water mass by 
tagging with rare earths (Lake Michigan), 4:17092 (CONF- 
7810109-1) 
DYSPROSIUM ISOTOPES/HIGH SPIN STATES 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
DYSPROSIUM ISOTOPES/ROTATIONAL STATES 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 


E LAYER 
See E REGION 
E REGION/DISTURBANCES 
Occurrences of the polar Slant E Condition - SEC at 
Narssarssuag, Godhavn, Thule, 1973, 4:17271 (N-78-20707) 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
TROPOSPHERE 
EARTH ATMOSPHERE/AIR POLLUTION 
Chemistry in the atmosphere, 4:17060 
EARTH ATMOSPHERE/AIR POLLUTION CONTROL 
Wet removal of sulfur compounds from the atmosphere, 4:17063 
EARTH ATMOSPHERE/CONVECTION 

Differences in atmospheric convection caused by waste energy 

rejected in the forms of sensible and latent heats, 4:17077 
EARTH ATMOSPHERE/RADIONUCLIDE MIGRATION 

Environmental aspects of americium (Transport through 
environment to man), 4:17071 (EML-348) 

Influence of the rate of conversion of HT to HTO on projected 
radiation doses from release of molecular tritium, 4:17070 
(CONF-78 1029-6) 

EARTH ATMOSPHERE/THERMAL POLLUTION 

Differences in atmospheric convection caused by waste energy 
rejected in the forms of sensible and latent heats, 4:17077 

EARTH ATMOSPHERE/TURBULENCE 

Wind shears and inversions in the planetary boundary layer, 

4:17039 
EARTH CRUST/SEISMIC SURVEYS 

Seismogeological structure of the crust in the Kol’sk peninsula 

along the Kovdor-Kirovsk profile, 4:17215 
EARTH PENETRATORS/PERFORMANCE TESTING 

Structural response of earth penetrators with angle of attack 
impact, 4:16797 (SAND-78-1929C) 

EBR-2 REACTOR/REACTOR MAINTENANCE 

Maintenance experience with sodium systems at Experimental 
Breeder Reactor II (EBR-I), 4:16111 
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EBR-2 REACTOR/RELIABILITY 
Maintenance experience with sodium systems at Experimental 
Breeder Reactor II (EBR-I), 4:16111 


(Emergency core cooling system.) 
See also CORE FLOODING SYSTEMS 
ECCS/PERFORMANCE 
Analysis of loss of coolant accident and emergency core cooling 
system, 4:16247 
ECCS/PERFORMANCE TESTING 
ROSA-II test data report, 8. Effects of downcomer gap and ECCS 
injection flow rate (runs 324, 325, 326) (PWR), 4:16227 (JAERI- 
M-7236) 
ECCS/REACTOR SAFETY EXPERIMENTS 
Design and construction of test sections for reflood phase of PWR 
LOCA, 4:16236 (JAERI-M-7446) 
ECOLOGICAL CONCENTRATION 
See also ENVIRONMENTAL TRANSPORT 
ECOLOGICAL CONCENTRATION/TEMPERATURE 
EFFECTS 
Dynamics of manganese, cadmium, and lead in experimental 
power plant ponds, 4:17184 (PB-279032) 
ECONOMIC IMPACT/PLANNING 
Social impact assessment and management methodology using 
social indicators and planning strategies, 4:17103 (PNL-RAP- 


18) 
ECONOMIC IMPACT/REGIONAL ANALYSIS 
Social impact assessment and management methodology using 
social indicators and planning strategies, 4:17103 (PNL-RAP- 
18 


ECONOMIZERS/DESIGN 
Economizer device for exploiting the thermal output of heating 
installations (Patent), 4:16552 
Industrial testing of a membrane economizer for the TP-170 boiler 
of the No. 16 heat and power plant of Moscow power system, 
4:15920 
ECONOMIZERS/PERFORMANCE TESTING 
Industrial testing of a membrane economizer for the TP-170 boiler 
of the No. 16 heat and power plant of Moscow power system, 
4:15920 
ECR HEATING 
ORNL microwave technology program, 4:17607 (CONF-771241-) 
EDF-5 REACTOR 
See BUGEY-1 REACTOR 
EDTA 
(Ethylenediaminetetraacetic acid.) 
EDTA/SOLVENT PROPERTIES 
Water regime for supercritical units. Chapter 8. Chemical 
treatments used in supercritical units during operations, 4:16771 
(NP-tr-2019) 
ES 


See ENERGY EXTENSION SERVICE 
EFDR-50 REACTOR/PRIMARY COOLANT CIRCUITS 
Investigations of the dynamics of NCS 80, 4:16216 (GKSS-78/E/ 
7 


EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/CIRCUIT BREAKERS 
New circuit-breaker system for metal-clad SF¢-insulated 
switchgear and service voltages of 170 to 525 kV, 4:15991 
EHV AC SYSTEMS/ECONOMICS 
Selection of the voltage level for the new transmission system 
between Guayana and the central region of Venezuela, 4:15997 
(NP-tr-2053) 
EHV AC SYSTEMS/ELECTRICAL EQUIPMENT 
Determination of rated values for the selection of electric 
equipment in 300 KV and higher voltage networks, 4:15971 
EHV AC SYSTEMS/ELECTRICAL FAULTS 
Automatic overhead transmission line fault locator, 4:15995 
EHV AC SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Carrier current relaying using pulse technique, 4:15988 
EHV AC SYSTEMS/GAS-INSULATED CABLES 
Gas insulated transmission line (Patent; 230 kV systems), 4:15994 
EHV AC SYSTEMS/PERFORMANCE 
Selection of the voltage level for the new transmission system 
between Guayana and the central region of Venezuela, 4:15997 
(NP-tr-2053) 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Net energy analysis of electrical transmission lines, 4:16429 
EHV AC SYSTEMS/SWITCHES 
Metal-clad SF¢-insulated switchgear for service voltages of 420 
and 525 kV, 4:15992 


ELECTRIC FIELDS/ENVIRONMENTAL IMPACTS 


EHV DC SYSTEMS/ECONOMICS 

Selection of the voltage level for the new transmission s 
between Guayana and the central region of Venezuela, 4:15997 
(NP-tr-2053) 

EHV DC SYSTEMS/ELECTRICAL FAULTS 
Automatic overhead transmission line fault locator, 4:15995 
EHV DC SYSTEMS/PERFORMANCE 

Selection of the voltage level for the new transmission system 
between Guayana and the central region of Venezuela, 4:15997 
(NP-tr-2053) 

EHV DC SYSTEMS/POWER TRANSMISSION LINES 

Net energy analysis of electrical transmission lines, 4:16429 

EINSTEIN GRAVITATION THEORY 

See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 

See COSMOLOGICAL MODELS 
EINSTEINIUM 253/ALPHA DECAY 

Coupled channel alpha decay theory for even- and odd-mass light 
and heavy nuclei, 4:17493 (LBL-7194) 

ELECTRIC BATTERIES 

(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 

See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/CLOSED-CYCLE COOLING 
SYSTEMS 
Battery with circulating Nps a (Patent), 4:16338 
ELECTRIC BATTERIES/DES 
Recent progress in batteries--2, * 116311 
ELECTRIC BATTERIES/ELECTROLYTES 

Electrochemical properties of some solid electrolytes, 4:16721 

Some super ionic conductors and their applications, 4:16725 

Some thermodynamic, electrical and electrochemical properties of 
silver vanadium bronzes, 4:16719 

ELECTRIC BATTERIES/FORECASTING 

Perspectives for future traction batteries, 4:16319 

ELECTRIC BATTERIES/PERFORMANCE 
Recent progress in batteries--2, 4:16311 
ELECTRIC BATTERIES/REVIEWS 

Energy storage, batteries, and solid electrolytes: prospects and 

problems, 4:16313 
ELECTRIC CABLES 

See also SUPERCONDUCTING CABLES 
ELECTRIC CABLES/COOLING 

High power cable with internal water cooling (In German), 
4:15985 (BMFT-FB-T-77-89) 

ELECTRIC CABLES/DESIGN 

High power cable with internal water cooling (In German), 
4:15985 (BMFT-FB-T-77-89) 

ELECTRIC CABLES/ELECTRICAL FAULTS 

Equipment and methods for high-voltage testing and fault 
detection in energy cables, 4:15969 

ELECTRIC CABLES/FIRE RESISTANCE 

Fire protection research quarterly progress report, October- 

December 1977, 4:16255 (NUREG/CR-0366) 
ELECTRIC CABLES/PERFORMANCE 

Equipment and methods for high-voltage testing and fault 
detection in energy cables, 4:15969 

High power cable with internal water cooling (In German), 
4:15985 (BMFT-FB-T-77-89) 

ELECTRIC CABLES/PERFORMANCE TESTING 

Environmental qualification test of electrical penetration for PWR 
type nuclear power plants, 4:16043 

ELECTRIC CABLES/THERMODYNAMIC PROPERTIES 
Thermal characteristics of direct-buried high-energy lines with 
SF, insulation, 4:15978 
ELECTRIC CONDUCTIVITY/BLOCH THEORY 
Electrical conduction in metals, 4:17501 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC CONTACTS 
Solar cell with multiple-metal contacts (Patent), 4:15519 
ELECTRIC CONTACTS/SUPERCONDUCTING FILMS 
Investigation of a new superconducting weak link, 4:16822 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 

Biological effects of nonionizing electromagnetic radiation. 
Volume II. Number 3, March 1978. Quarterly report December 
1977-March 1978, 4:17199 (AD-A-052779) 

Public health and safety effects of high voltage overhead 
transmission lines -- an analysis for the Minnesota 
Environmental Quality Board, 4:17200 (HR P-0024077) 

ELECTRIC FIELDS/ENVIRONMENTAL IMPACTS 

Experimental study of the electrostatic field in stations and under 

high-voltage transmission lines, 4:15965 





ELECTRIC FURNACES/MATHEMATICAL MODELS 


ELECTRIC FURNACES/MATHEMATICAL MODELS 
Mathematical model of an electric smelting furnace, 4:16544 
ELECTRIC GENERATORS 
ey only; excludes DIRECT ENERGY 
CON TERS.) 


See also TURBOGENERATORS 
WATER CURRENT POWER GENERATORS 
ELECTRIC GENERATORS/CONTROL SYSTEMS 
Power-train analysis for the DOE/NASA 100-kW wind turbine 
generator, 4:15890 (DOE/NASA/1028-78/19) 
ELECTRIC GENERATORS/PERFORMANCE 
Power-train analysis for the DOE/NASA 100-kW wind turbine 
enerator, 4:15890 (DOE/NASA/1028-78/19) 
ELECTRIC MOTORS/CONTROL EQUIPMENT 
Electric motors and motor controlgear for coal mining, 4:15070 
ELECTRIC MOTORS/DESIGN 
Electric motors and motor controlgear for coal mining, 4:15070 
iC POTENTIAL/BIOLOGICAL EFFECTS 
Regulation of active amino acid transport by growth-related 
changes in membrane potential in a human fibroblast, 4:17114 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
OFF-PEAK POWER 
ELECTRIC POWER/COST 
Connection costs and building costs subsidies in the electricity 
ly, 4:16424 
EL. IC POWER/ENERGY STORAGE 
es problem with storage technology, 4:16418 (ANL/SPG- 


ELECTRIC POWER/PEAK-LOAD PRICING 
Peak-load problem with storage technology, 4:16418 (ANL/SPG- 
8 


) 
ELECTRIC POWER/PEAKS 
Improvement of the maneuverability of modern power units by 
using the method of disconnection of high-pressure heaters, 
4:15897 
ELECTRIC POWER/REVIEWS 
Development of the electric power industry in the FRG in 1977, 
4:16425 


ELECTRIC POWER INDUSTRY/ECONOMICS 
—_ ical and a ae (NIDSea) energy facilities: a 
state-of-the-art rt, 4: ~ 
ELECTRIC SWITCHES 


See S Se 


UTILITIES 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/INVESTMENT 
Forced investment reduction in public electricity supply. 
Obstacles in power plant construction Tes np meee led toa 
reduced investment budget (German Federal Republic), 4:16426 
ELECTRIC UTILITIES/LEGAL ASPECTS 
Electricity supply and the role of the state. vate The regulatory system 
of public energy eo in the FRG (Book, in German), 4:16427 
EL IC UTILITI AD MANAGEMENT 
Forecasting peak system load using hybrid models (Combining 
. been pe ers ——— and a models), 4:16423 
mpact of active and passive solar building designs on utilit 
loads, 4:15713 (TID-28981) — ~— 
ELECTRIC UTILITIES/REGULATIONS 
Electricity supply and the role of the state. The regulatory ——- 
of public energy y supply | in the FRG (Book, in German), 4:16427 
ELE C UTIL /TECHNOLOGY TRANSFER 
The diffusion of technological innovations among privately- 
owned electric utilities, 1950-1975. Final report April 1975-July 
1976, 4:16419 (PB-277370) 
The diffusion of technological innovations among privately- 
owned electric utilities, 1950-1975. Report summary. Final 


ot 4:16420 (PB-277371) 
(CAL EQUIPMENT 


See also CIRCUIT BREAKERS 
ELECTRIC CONTACTS 
RELAYS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/FAILURE MODE ANALYSIS 
Failure mode and effects analysis in electrical systems design, 
4:16793 (K/D-3959) 
ELECTRICAL EQUIPMENT/FAULT TREE ANALYSIS 
Failure mode and effects analysis in electrical systems design, 
4:16793 (K/D-3959) 
ELECTRICAL SURVEYS 
See also ELECTROMAGNETIC SURVEYS 
ELECTRICAL SURVEYS/MATHEMATICAL MODELS 
— dimensional modelling of electric and electromagnetic data 
the finite element method, 4:17217 
ELECT: ICAL SURVEYS/MEASURING METHODS 
Plate motions and polar wandering, 4:15861 
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C-POWERED VEHICLES 
Electric vehicles are “inevitable” says departmental report, 
4:16597 
ELECTRIC-POWERED VEHICLES/COMMERCIALIZATION 
Road vehicle: today and tomorrow, 4:16598 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Perspectives for future traction batteries, 4:16319 
Recent progress in batteries--2, 4:16311 
ELECTRIC-POWERED VEHICLES/EVALUATION 
ba ne state-of-the-art individual electric and hybrid vehicle test 
eports. Volume II, 4:16587 (HCP/M1011-03/2) 
ELECTRIC-POWERED VEHICLES/FUEL CELLS 
Recent progress in batteries--2, 4:16311 
ELECTRIC-POWERED VEHICLES/IRON-NICKEL 
BATTERIES 
Iron nickel battery--a new battery for electric vehicles in the 
National Research and Development Project instituted by the 
Ministry of International Trade and Industry in Japan (82.5 
Wh/kg, 261 kw range), 4:16316 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 
Passivation reactions on the electrodes of a lead-acid cell, 4:16315 
Perspectives for future traction batteries, 4:16319 
Present technical situation concerning lead traction batteries for 
industrial trucks, 4:16320 
ELECTRIC-POWERED VEHICLES/MAINTENANCE 
Electric vehicle news, 4:16596 
ELECTRIC-POWERED VEHICLES/NICKEL-HYDROGEN 
BATTERIES 
Nickel oxide-hydrogen cell (Patent; 40 to 70 wh/kg), 4:16326 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
Electric automobiles: yes, 4:16430 
Iron nickel battery--a new battery for electric vehicles in the 
National Research and Development Project instituted by the 
Ministry of International Trade and Industry in Japan (82.5 
Wh/kg, 261 kw range), 4:16316 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 
TESTING 


Baseline tests of the am general dij-5e electruck electric delivery 
van, 4:16588 (N-78-17933) 
Baseline tests of the zagato elcar electric passenger vehicle, 
4:16589 (N-78-17934) 
a tests of the power-train electric delivery van, 4:16590 (N- 
8-17936) 
Baseline tests of the EVA Change-of-Pace Coupe electric 
passenger vehicle, 4:16591 (Ne 78-17938) 
Baseline tests of the eva contractor electric passenger vehicle, 
4:16592 (N-78-17939) 
Baseline tests of the battronic minivan electric delivery van, 
4:16593 (N-78-17940) 
Baseline tests of the C. H. Waterman DAF electric passenger 
vehicle, 4:16594 (N-78-17942) 
Performance of conventionally powered vehicles tested to an 
electric vehicle test procedure, 4:16595 (N-78-20022) 
ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 
Three state-of-the-art individual electric and hybrid vehicle test 
reports. Volume II, 4:16587 (HCP/M1011-03/2) 
ELECTRIC-POWERED VEHICLES/TESTING 
Three state-of-the-art individual electric and hybrid vehicle test 
reports. Volume II, 4:16587 (HCP/M1011-03/2) 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOGALVANIC CELLS 
ELECTROCHEMICAL CELLS/ELECTRODES 
Properties and applications of solid solution electrodes, 4:16743 
ODYNAMICS 


See also QUANTUM ELECTRODYNAMICS 
ELECTRODYNAMICS/CANONICAL TRANSFORMATIONS 
Successive canonical transformation in model two-body 
electrodynamics, 4:17421 (ORO-3992-347) 
ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROLYTES/IONIC CONDUCTIVITY 
Properties and applications of solid solution electrodes, 4:16743 
Some super ionic conductors and their applications, 4:16725 
Superionic conductors (Book), 4:16720 
ELECTROLYTES/MEETINGS 
Superionic conductors (Book), 4:16720 
ELECTROLYTES/ORDER-DISORDER TRANSFORMATIONS 
Vibration effect in the order-disorder transition theory of 
RbAgils, 4:16736 
ELECTROLYTES/PHASE TRANSFORMATIONS 
—— and translational freedom in solid electrolytes, 
ELECTROLYTES/REVIEWS 
Electrochemical properties of some solid electrolytes, 4:16721 
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ELECTROLYTES/USES 
Applications of beta alumina in the energy field, 4:16341 
OMAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Focal hyperthermia as induced by RF radiation of simulacra with 
embedded tumors and as induced by EM fields in a model of a 
human body, 4:17198 (AD-A-051567) 
ELECTROMAGNETIC RADIATION 
See also INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
SYNCHROTRON RADIATION 
ULTRAVIOLET RADIATION 
ELECTROMAGNETIC RADIATION/ELECTRODYNAMICS 
Quantum electrodynamics and light rays (Two-point correlation 
functions), 4:17422 (ORO-3992-354) 
ELECTROMAGNETIC RADIATION/RADIATION 
TRANSPORT 
Some fundamental considerations of the equation of radiative 
transfer, 4:17379 (ORO-3992-345) 
ELECTROMAGNETIC SURVEYS 
See also ELECTRICAL SURVEYS 
MAGNETOTELLURIC SURVEYS 
ELECTROMAGNETIC SURVEYS/MATHEMATICAL 
MODELS 
Three dimensional modelling of electric and electromagnetic data 
using the finite element method, 4:17217 
OMETALLURGY/MEETINGS 
Problems of electric heat, dealt with on the Electrotechnical 
World Congress, 4:16541 
ELECTROMETALLURGY/TECHNOLOGY ASSESSMENT 
Problems of electric heat, dealt with on the Electrotechnical 
World Congress, 4:16541 
ELECTRON BEAMS/BEAM PRODUCTION 
Intense source of spin-polarized electrons, 4:17289 
ELECTRON BEAMS/MOTT SCATTERING 
Mott electron spin polarization analysis system of novel design, 
4:17290 
ELECTRON BEAMS/POLARIZATION 
Mott electron spin polarization analysis system of novel design, 


4:17290 
ELECTRON BEAMS/POLARIZED BEAMS 
Intense source of spin-polarized electrons, 4:17289 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON MICROPROBE ANALYSIS/DISPLAY DEVICES 
General Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
ELECTRON PAIRS/PARTICLE PRODUCTION 
Production and detection of new neutrinos (Electromagnetic 
transition moment, production mechanism), 4:17342 (ORO- 
3992-346) 
ELECTRON REACTIONS/BREMSSTRAHLUNG 
Bremsstrahlung of relativistic electrons in a screened Coulomb 
potential, 4:17455 
ELECTRON REACTIONS/ELASTIC SCATTERING 
Elastic scattering of electrons by nuclei with nonzero spin, 4:17461 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Convection currents and spin magnetization in E2 transitions of 
2C, 4:17451 
Nuclear structure and (e,e’) reactions: The significance of high- 
momentum-transfer data and meson-exchange currents, 4:17449 
ELECTRON SOURCES 
Parametric investigations of large area electron beam sources 
parametrische untersuchungen an grossflaechigen 
elektronenstrahlquellen, 4:16844 (N-78-17382) 
ELECTRON-ATOM COLLISIONS/BREMSSTRAHLUNG 
Resonance emission and absorption of photons in a threefold 
collision of an electron, a photon, and an atom, 4:17309 
ELECTRON-ATOM COLLISIONS/ELECTRON 
TEMPERATURE 
Magnetic multipole line-cusp plasma generator for neutral beam 
injectors, 4:17558 
ELECTRON-ATOM COLLISIONS/EXCITATION 
Radiation of compressed xenon excited by a beam of fast 
electrons, 4:17310 
ELECTRON-ATOM COLLISIONS/MEAN FREE PATH 
Magnetic multipole line-cusp plasma generator for neutral beam 
injectors, 4:17558 
ELECTRON-DEUTERON INTERACTIONS/CHARGE 
DISTRIBUTION 
Charge correlations in electroproduction of hadrons, 4:17383 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRON-ION COLLISIONS/EXCITATION 
Electron excitation cross sections for multiply charged ions. 
Progress report, March 1, 1978-February 28, 1979 (Summaries 


ELECTROSTATIC ACCELERATORS 


of research activities at Louisiana State University), 4:17303 
(ORO-4881-23) 

Excitation of ions of the lithium isoelectronic sequence in the 
relativistic Coulomb Born approximation, 4:17302 (ORO-4881- 
20 


ELECTRON-ION COLLISIONS/INELASTIC SCATTERING 
Electron excitation cross sections for multiply charged ions. 
Progress report, March 1, 1978-February 28, 1979 (Summaries 
of research activities at Louisiana State University), 4:17303 
(ORO-488 1-23) 
ELECTRON-MOLECULE COLLISIONS/EXCITATION 
Laser oscillation on the 2580 A band system of molecular chlorine, 
4:17294 (SAND-78-1276C) 
ELECTRON-MOLECULE COLLISIONS/RESONANCE 
SCATTERING 
Extension of the method of complex basis functions to molecular 
resonances, 4:17308 
ELECTRON-MUON UNIVERSALITY 
Neutral lepton currents and pe universality, 4:17397 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 
ELECTRON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Model-independent remarks on electron-quark parity-violating 
neutral-current couplings, 4:17393 
ELECTRON-NUCLEON INTERACTIONS/ 
ELECTROPRODUCTION 
Pion electroproduction from nucleons, and neutral weak currents, 
4:17395 
ELECTRON-NUCLEON INTERACTIONS/WEAK NEUTRAL 
CURRENTS 


Pion electroproduction from nucleons, and neutral weak currents, 
217395 


ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Cut vertices and their renormalization: A generalization of the 
Wilson expansion, 4:17381 
Energy correlations in electron-positron annihilation: Testing 
quantum chromodynamics, 4:17425 
Observables for the analysis of event shapes in e* e~ annihilation 
and other proceses, 4:17424 
phiz production by photons as a signature for four-quark states, 
4:17382 
ELECTRON-POSITRON INTERACTIONS/FINAL-STATE 
INTERACTIONS 
Muon polarization in e* e~ — w* w~, 4:17386 (COO-3130TB-249) 
ELECTRON-POSITRON INTERACT IONS/INCLUSIVE 
INTERACTIONS 
Inclusive particle production in e* e~ interactions in the 6 and 7 
GeV center-of-mass cof oe (Cross sections, branching 
ratio), 4:17388 (ORO-2504 
ELECTRON-POSITRON INTERACT IONS/POLARIZATION 
Muon polarization in e* e~ > ~, 4:17386 (COO-3130TB-249) 
ELECTRON-POSITRON INTERACTIONS/WEAK 


INTERACTIONS 
Muon polarization in e* e~ — ~, 4:17386 (COO-3130TB-249) 
ELECTRON-PROTON INTERACTIONS/CHARGE 
DISTRIBUTION 
Charge correlations in electroproduction of hadrons, 4:17383 
ELECTRON-PROTON INTERACTIONS/DEEP INELASTI 
SCATTERING 
Electroproduction of charged pions in the quark-fragmentation 
region, 4:17336 
ELECTRON-RING ACCELERATORS/ELECTRON LOSS 
Quadrupole-coupled orbital resonances in the cornell electron-ring 
experiment, 4:16986 
ELECTRON-RING ACCELERATORS/MAGNETIC MIRROR 
CONFIGURATIONS 
Quadrupole-coupled orbital resonances in the cornell electron-ring 
experiment, 4:16986 
ELECTRON-RING ACCELERATORS/QUADRUPOLAR 
CONFIGURATIONS 
Quadrupole-coupled orbital resonances in the cornell electron-ring 
experiment, 4:16986 
ELECTRONS 
See also SOLAR ELECTRONS 
ELECTRONS/COUPLING CONSTANTS 
Quark and lepton couplings in the weak interactions, 4:17392 
ELECTRONS/NEUTRAL-CURRENT INTERACTIONS 
Quark and lepton couplings in the weak interactions, 4:17392 
ELECTRONS/PARTICLE STRUCTURE 
Heavy lepton phenomenology (Lectures), 4:17390 (SLAC-PUB- 
21 


2219) 
ELECTRONS/WEAK-COUPLING MODEL 
Model-independent remarks on electron-quark parity-violating 
neutral-current couplings, 4:17393 
ELECTROSTATIC ACCELERATORS 
See also COCKCROFT-WALTON ACCELERATORS 





ELECTROSTATIC ACCELERATORS/BEAM PULSERS 


ELECTROSTATIC ACCELERATORS/BEAM PULSERS 
Online data acquisition system for repetitive pulser development 
(100 pps, YM kV), 4:16975 (SAND-78-1753) 
PRECIPITATORS/ENERGY 


Electrostatic precipitator arrangements (Patent), 4:16950 
ELECTROSTATIC PRECIPITATORS/OPERATION 

Electrostatic precipitator arrangements (Patent), 4:16950 
ELECTROSTATIC PPRECIPITA TORS/PERFORMANCE 

Method of conditioning flue gas to electrostatic precipitator 

(Patent), 4:15960 
ELECTROWINNING 

See ELECTROMETALLURGY 
ELMO BUMPY TORUS/COMPUTER CODES 

NCMART: algorithms and computer codes for a modified 
algebraic spatial reconstruction of spectroscopic emissivities for 
ELMO Bumpy Torus, 4:17549 (ORNL/TM-6500) 

ELMO BUMPY TORUS/EMISSION SPECTRA 

NCMART: algorithms and computer codes for a modified 
algebraic spatial reconstruction of spectroscopic emissivities for 
ELMO Bumpy Torus, 4:17549 (ORNL/TM-6500) 

EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 

EMERGENCIES 
See ACCIDENTS 

EMERGENCY CORE COOLING SYSTEM 
See ECCS 

EMPLOYMENT/ENERGY MODELS 

Review of energy models with particular reference to 
employment and manpower analysis. Final report, 4:16342 (PB- 
279447) 

ENERGY COMPLEXES 
See ENERGY PARKS 
ENERGY CONSERVATION 

Energy conservation: policy issues and end-use scenarios of 
savings potential. Part V. Energy efficient buildings: the causes 
of litigation against energy conservation building codes, 4:16401 
(LBL-7896(Pt.5)) 

Energy conservation: policy issues and end-use scenarios of 
savings potential. Part IV. Energy-efficient recreational travel, 
4:16386 (LBL-7896(Pt.4)) 

ENERGY CONSERVATION/DEMONSTRATION PROGRAMS 

Energy Extension Service evaluation: summary of the analysis 
plan, 4:16385 (HCP/U2671-01) 

ENERGY CONSERVATION/FEASIBILITY STUDIES 
The goldstone energy project. Final report, 4:15708 (N-78-20618) 
ENERGY CONSERVATION/INFORMATION CENTERS 

Energy implementation centers: a method of speeding the use of 
solar energy and other energy conserving technologies, 4:15711 
(PB-279612) 

ENERGY CONSERVATION/TECHNOLOGY ASSESSMENT 

Energy conservation policy evaluation. Study module IA. Volume 
II. Technical appendix. Final report, 4:16404 (PB-279664) 

ENERGY CONSUMPTION/FORECASTING 

Analysis and forecast of the development in the energy economy 
oe of regional energy policies in Rhineland-Palatinate, 

Simulation of the system, Energy, Environment, and Economy. 
Economic model of Baden-Wuerttemberg. Part 1, 4:16388 
(IKE-K-51-2) 

Simulation of the system, Energy, Environment, and Economy. 
Economic model of Baden-Wuerttemberg. Part 2 (In German), 
4:16389 (IKE-K-54-2) 

ENERGY CONSUMPTION/MEETINGS 
Economy in energy utilisation. Pt. 2, 4:16465 
ENERGY CONSUMPTION/REGIONAL ANALYSIS 

Analysis and forecast of the development in the energy economy 

== — of regional energy policies in Rhineland-Palatinate, 
ENERGY CONSUMPTION/STATISTICS 

Statistics of the economy: figures of the energy economy and the 
iron and steel industry in January 1978, 4:16432 

Statistics of the economy: figures of the energy economy and the 
iron and steel industry from January to February 1978 (German 
Federal Republic), 4:16431 

ENERGY DEMAND/FORECASTING 

An overview of US energy options: Supply- and demand-side 
history and prospects, 4:16391 (N-78-19610) 

Development of sectoral final and basic energy demand in the 
Federal Republic of Germany, 4:16390 (Juel-1452) 

ENERGY EXTENSION SERVICE/EVALUATION 

Energy Extension Service evaluation: summary of the analysis 
plan, 4:16385 (HCP/U2671-01) 

ENERGY FACILITIES/ENVIRONMENTAL IMPACTS 

Fueling the EIA flame, 4:16354 
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ENERGY MODELS 
Forecasting peak system load using hybrid models (Combining 
Box-Jenkins time-series and econometric models), 4:16423 
ENERGY MODELS/REVIEWS 
Review of energy models with particular reference to 
employment and manpower analysis. Final report, 4:16342 (PB- 
279447 


ENERGY PARKS/THERMAL POWER PLANTS 
Noise radiation from energy center cooling towers, 4:15900 (BNL- 
50564) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 
ENERGY POLICY/DATA COMPILATION 
Office of Technology Impacts inventory of reports, 4:17104 
(DOE/EV-0027) 
ENERGY POLICY/ECONOMIC IMPACT 
Effects of environmental protection regulation on regional 
economic development. Final report, 4:16345 (PB-278918) 
ENERGY POLICY/EVALUATION 
Energy conservation policy evaluation. Study module IA. Volume 
II. Technical appendix. Final report, 4:16404 (PB-279664) 
ENERGY POLICY/INTERNATIONAL COOPERATION 
Interdependence of nations: an agenda for research, 4:16402 (PB- 


279472) 
ENERGY POLICY/RECOMMENDATIONS 

Recommendations for an energy —" for Australia. Summary 
report and recommendations of the Task Force on Energy, 
4:16400 (INIS-mf-4281) 

ENERGY POLICY/RESOURCES 

Ecotechnology - the magic word. Planning of technology 

according to ecological criteria, 4:17106 
ENERGY POLICY/ O-ECONOMIC FACTORS 

Interdependence of nations: an agenda for research, 4:16402 (PB- 
279472) 

ENERGY POLICY/TECHNOLOGY UTILIZATION 

Energy's challenge to aerospace, 4:16368 

ENERGY RECOVERY/ECONOMICS 

Design factors for transfer stations/resource recovery systems, 
4:16909 (CONF-7511145-) 

ENERGY SHORTAGES/ECONOMIC IMPACT 

A project to reduce the impact of energy shortages and cost 
increases on industrial production in the southeast. Volume 1. 
project overview. Final report, 4:16535 (PB-278078) 

A project to reduce the impact of energy shortages and cost 
increases on industrial production in the southeast. Volume 2. 
case study and technical assistance. Final report, 4:16536 (PB- 
278079) 

A project to reduce the impact of energy shortages and cost 
increases on industrial production in the southeast. Volume 3. 
Transfer package. Final poo 4:16537 (PB-278080) 

ENERGY SOURCE DEVELOPMENT 

Coal as an energy resource, conflict and consensus, 4:15128 (PB- 
279539) 

ENERGY SOURCE DEVELOPMENT/COAL MINING 

Tactical approach for determining the impact of energy 
development on wildlife in Wyoming. Special report No. 1, 
4:15037 (PB-279388) 

ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 

Social impact assessment and management methodology using 
social indicators and planning strategies, 4:17103 (PNL-RAP- 


18) 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
IMPACTS 


Fueling the EIA flame, 4:16354 
Office of Technology Impacts inventory of reports, 4:17104 
(DOE/EV-0027) 
ENERGY SOURCE DEVELOPMENT/INVESTMENT 
ae boom in energy economy run out (German Federal 
ublic), 4:16397 
ENER Y SOURCE DEVELOPMENT/RECOMMENDATIONS 
Wyoming: a research agenda for a changing state, 4:16364 (PB- 


279438 
ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 
Energy and society, 4:16348 
Social impact assessment and management methodology using 
social indicators and planning strategies, 4:17103 (PNL-RAP- 


18) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
WASTE HEAT 
WIND POWER 
Solar energy and energy supply in the future, 4:16435 
ENERGY SOURCES/RESOURCE ASSESSMENT 
Improvements in exploration technology. Pt. 1, 4:16362 
ENERGY SOURCES/REVIEWS 
Energy distribution systems of Alabama, 4:16358 (PB-277752) 
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ENERGY SOURCES/SUPPLY AND DEMAND 
Integrating policy analysis. Study module (final), 4:16392 (PB- 
279217 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 
Peak-load problem with storage technology, 4:16418 (ANL/SPG- 
8 


) 
ENERGY STORAGE/DEMONSTRATION PROGRAMS 

Solar, geothermal, electric and storage systems program summary 
document, FY 1979, 4:15483 (DOE/ET-0041(78)) 

ENERGY STORAGE/RESEARCH PROGRAMS 
Solar, geothermal, electric and storage systems program summary 
document, FY 1979, 4:15483 (DOE/ET-0041(78)) 

ENERGY SUPPLIES/AVAILABILITY 

International availability of energy minerals, 4:16393 
ENERGY SUPPLIES/CHARGES 

International availability of energy minerals, 4:16393 
ENERGY SUPPLIES/DEMAND FACTORS 

Application of storage devices, 4:16433 
ENERGY SUPPLIES/FINANCING 

International availability of energy minerals, 4:16393 
ENERGY SUPPLIES/FORECASTING 

An overview of US energy options: Supply- and demand-side 
history and prospects, 4:16391 (N-78-19610) 

Analysis and forecast of the development in the energy economy 
as a basis of regional energy policies in Rhineland-Palatinate, 
4:16395 

Long-term trends of the Western World's energy supply 
(Evaluation of Exxon study), 4:16394 

ENERGY SUPPLIES/GLOBAL ASPECTS 

Long-term trends of the Western World's energy supply 

(Evaluation of Exxon study), 4:16394 
ENERGY SUPPLIES/LEGAL ASPECTS 

Perspectives of the energy industry. Structure - contraction 
enforcement and price legislation - reform of the general supply 
conditions (Book, in German), 4:16398 

ENGLAND 
See UNITED KINGDOM 
ENKEPHALINS/BIOSYNTHESIS 
Brain research, 4:17116 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENVIRONMENT/QUALITY ASSURANCE 

Quality assurance applied to an environmental surveillance 

program, 4:16355 
ENVIRONMENTAL EFFECTS/FORECASTING 

Potential effects of commercial aviation on region-wide air quality 

in San Francisco Bay area, 4:17056 (UCRL-81627) 
ENVIRONMENTAL ENGINEERING 

Proceedings of the environmental engineering and science 

conference, 6th annual, 1977, 4:17038 
ENVIRONMENTAL IMPACT STATEMENTS/PLANNING 

Environmenial impact statement: it seldom causes long project 
delays but could be more useful if prepared earlier (Advantages 
of preparing EIS during planning stage of projects), 4:17107 
(CED-77-99) 

ENVIRONMENTAL IMPACTS/DATA COMPILATION 

Office of Technology Impacts inventory of reports, 4:17104 
(DOE/EV-0027) 

ENVIRONMENTAL IMPACTS/EVALUATION 

Fueling the EIA flame, 4:16354 

ENVIRONMENTAL POLICY/DECISION MAKING 

Environmental information resources for state and local elected 

officials. General Reference Guide, 4:16353 (PB-278682) 
ENVIRONMENTAL POLICY/PUBLIC OPINION 
Judicial review of EPA action under the citizen suit provision, 
4:16356 
ENVIRONMENTAL TRANSPORT 
See also ECOLOGICAL CONCENTRATION 
ENVIRONMENT 
RADIONUCLIDE MIGRATION 
ENVIRONMENTAL TRANSPORT/COMPARATIVE 

EVALUATIONS 

Influence of the rate of conversion of HT to HTO on projected 
radiation doses from release of molecular tritium, 4:17070 
(CONF-78 1029-6) 

ENVIRONMENTAL TRANSPORT/DUAL-ISOTOPE 

SUBTRACTION TECHNIQUE 

Differential tracing of oily waste and the associated water mass by 
tagging with rare earths (Lake Michigan), 4:17092 (CONF- 
7810109-1) 


101S ESTUARINE ECOSYSTEMS 


ENVIRONMENTAL TRANSPORT/MATHEMATICAL 
MODELS 
Environmental aspects of americium (Transport through 
environment to man), 4:17071 (EML-348) 
Quantifying the environmental impact of particulate deposition 
from dry unpaved roadways, 4:17042 (IS-T-826) 
ENVIRONMENTAL TRANSPORT/MEASURING METHODS 
Plume dispersion and SO» flux measurments at Drax Power 
Station, England, 4:17044 (N-78-20660) 
ENZYME ACTIVITY/INHIBITION 
Cinnabarinate synthase activity in normal and acatalasemic mice, 
4:17119 
ENZYME INHIBITORS/INACTIVATION 
Purification and some properties of two proteinases from Crotalus 
adamanteus venom that inactivate human a,-proteinase 
inhibitor, 4:17115 
ENZYMES 
See also CARBOXYLASE 
CATALASE 
ESTERASES 
ISOENZYMES 
LIGASES 
NUCLEASES 
OXIDASES 
PEPTIDE HYDROLASES 
PHOSPHOTRANSFERASES 
ENZYMES/GENETIC VARIABILITY 
Frequency in Japanese of genetic variants of 22 proteins III. 
Phosphoglucomutase-1, phosphoglucomutase-2, 6- 
phosphogluconate dehydrogenase, adenylate kinase, and 
adenosine deaminase, 4:17175 
EPIDEMIOLOGY/EPIDEMIOLOGY 
Radiation carcinogenesis and related radiobiology. Speciai listing, 
4:17167 (NTISUB/D/296-005) 
EPIDEMIOLOGY/RESEARCH PROGRAMS 
Radiation carcinogenesis and related radiobiology. Special listing, 
4:17167 (NTISUB/D/296-005) 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/STORAGE LIFE 
Shelf-life determination of epoxy prepregs and film adhesives, 
4:16734 (BDX-613-2110) 
EPOXY COMPOUNDS 
See EPOXIDES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA/PLASMA WAVES 
Wave reflection from the lower hybrid surface: A toroidal effect, 
4:17573 
eae BORIDES/ELECTRIC COND ye 4 
rconducting and magnetic pro} tes of Er’ " 
ERB UM BORIDES/MAGNETIZATIO (BeRhde, &16688 
Superconducting and magnetic pro’ oa of Er 
ERBIUM BORIDES/MA NETOSTRICTION 
Superconducting and magnetic properties of ErRh,B,, 4:16665 
ERBIUM BORIDES/SUPERCONDUCTIVITY 
Superconducting and magnetic properties of ErRh,B,, 4:16665 
ERBIUM BORIDES/THERMAL EXPANSION 
rconducting and magnetic properties of ErRhyB,, 4:16665 
OXIDES/PERMEABI 
Volume and grain boundary diffusion of Hf in polycrystalline 
Er2Os, 4:16702 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
See also RETICULOCYTES 
ERYTHROCYTES/FREEZING 
Volume-restricted freezing of living cells and tissues, 4:17129 
(CONF-781110-12) 
ESCHERICHIA COLI/GENETICS 
Effects of genotypic frequency and population density on fitness 
differentials in YP hertchia coli, 4:17137 
ESTERASES/BIOCHEMICAL REACTION KINETICS 
Specific cleavages inflicted by venom phosphodiesterase on 
superhelical phiX174 DNA, 4:17113 
ESTERASES/CLEAVAGE 
Specific cleavages inflicted by venom phosphodiesterase on 
superhelical phiX174 DNA, 4:17113 
ESTUARIES/BIOLOGICAL RADIATION EFFECTS 
Assessment of the impact of increased solar ultraviolet radiation 
upon marine ecosystems. Annual progress report, 8 October 
1976-8 December 1977, 4:17162 (N-78-19740) 
ESTUARIES/WATER POLLUTION 
The petroleum industry in the Delaware estuary. report of work 
completed, 1974-1976, 4:15193 (PB-277962) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 





ETA MESONS/PARTICLE PRODUCTION 


ETA MESONS/PARTICLE PRODUCTION 
Precise tests of triple-regge theory from 7r° and eta inclusive 
production in 1 eV/c @ +- p collisions, 4:17361 
ETA-549 


See ETA MESONS 
ETA-958 RESONANCES/HADRONIC PARTICLE DECAY 
Resolution of the eta’ -- Haz puzzle, 4:17403 


Process development studies on the bioconversion of cellulose and 
production of ethanol. Progress report, September 1, 1978, 
4:15463 (LBL-7880) 

ETHYLENE GLYCOL 


See GLYCOLS 
IAMINETETRAACETIC ACID 
See EDTA 
EUROCHEMIC/RESEARCH PROGRAMS 
Activity report 1976, 4:15327 (ETR-293) 
EUROPE 
See also AUSTRIA 
FRANCE 
GERMAN FEDERAL REPUBLIC 
GREECE 
IRELAND 
ITALY 
NETHERLANDS 
UNITED KINGDOM 


USSR 
EUROPE/ENERGY CONSUMPTION 
European energy pattern with particular reference to the 
European Economic Community, 4:16378 (CONF-7606183-) 
EUROPE/ENERGY POLICY 
Medium-term coal policy in North America, Europe and the 
USSR, 4:15116 
EUROPE/ENERGY SUPPLIES 
European energy pattern with particular reference to the 
European Economic Community, 4:16378 (CONF-7606183-) 
EUROPEAN COMMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/RESEARCH PROGRAMS 
EC solar energy research programme, 4:15487 
Photovoltaic project of the Commission of the European 
Communities, 4:15557 
EUROPEAN COMMUNITIES/THERMAL POWER PLANTS 
Fuel Senge of thermal power plants in the EC, in Tcal HO, 


EVACUATED TUBE COLLECTORS/DESIGN 
Solar collector (Patent), 4:15795 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXCURSIONS/MATHEMATICAL MODELS 
EXCURS: a computing programme for analysis of core transient 
—! in a sodium cooled fast reactor, 4:16230 (JAERI-M- 


7280) 
EXCURSIONS/SIMULATION 
Sodium voiding in an annular channel heated by a single pin in 
ped accident simulations, 4:16222 (CEA-CONF-3996) 
EXHAUST GASES/AIR POLLUTION 
Air pollution and roadway location, design and operation project 
379395) Final report July 1971-July 1977, 4:17053 (PB- 
EXHAUST GASES/ENVIRONMENTAL EFFECTS 
Potential effects of commercial aviation on region-wide air quality 
in San Francisco Bay area, 4:17056 (UCRL-81627) 
EXHAUST GASES/OXYGEN 
a sensor (Patent), 4:16606 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Exhaust gas recirculation means (Patent), 4:16608 
Exhaust gas recirculating control system (Patent), 4:16609 
Exhaust recirculation control system (Patent), 4:16610 
EXOTIC R INANCES/HADRONIC PARTICLE DECAY 
«? —_—— by photons as a signature for four-quark states, 


EXOTIC RESONANCES/MASS FORMULAE 
— — for mesons in an algebraic realization of SU(4), 
EXOTIC RESONANCES/PARTICLE PRODUCTION 
Backward exotic meson production in 7~ n—px~~, 4:17405 (COO- 
3130TB-250) 
EXOTIC RESONANCES/PHOTOPRODUCTION 
= — by photons as a signature for four-quark states, 


EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
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EXPERIMENTAL FACILITIES (REACTOR) 
See REACTOR EXPERIMENTAL FACILITIES 
EXPLORATION 
See also GEOTHERMAL EXPLORATION 
EXPLORATION/LEGAL ASPECTS 
Uranium exploration and the fission of the permit system, 4:15284 
EXTENSIVE AIR SHOWERS/CHERENKOV RADIATION 
Study of the shape of the Cerenkov radiation pulse from extensive 
air showers at the Yakutsk installation, 4:17222 
EXTRACTION COLUMNS 
Development of the electropulse column for the BNFP, 4:15312 
(CONF-780304-) 
EXXON LIQUEFACTION PROCESS/PILOT PLANTS 
Exxon donor solvent process, 4:15015 


See also CRYSTALLINE LENS 
EYES/PIGMENTS 
Mechanism of suppression in drosophila: control of sepiapterin 
synthase at the purple locus, 4:17136 
EYES/PROTECTIVE CLOTHING 
Design and evolution of the EEU-2/P PLZT/TFPD goggles to 
meet USAF life support requirements, 4:16827 (SAND-78-0773) 


F 


FABRIC FILTERS/EFFICIENCY 
Tests of fabric filtration materials. Final report June 1973- 
December 1977, 4:16933 (PB-279637) 
FABRIC FILTERS/PERFORMANCE TESTING 
Tests of fabric filtration materials. Final report June 1973- 
December 1977, 4:16933 (PB-279637) 
FAILURE MODE ANALYSIS 
Failure mode and effects analysis in electrical systems design, 
4:16793 (K/D-3959) 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/RBE 
Radiobiological aspects of high altitude flight: relative biological 
effectiveness of fast neutrons in suppressing immune capacity to 
an infective agent (Mice), 4:17176 (AD-A-053204) 
FAST NEUTRONS/TRANSMISSION 
Monte Carlo study in the mechanisms of transport of fast neutrons 
in various media, 4:17495 (COO-2509-5) 
Neutron capture and total cross-section measurements on fast 
reactor structural materials, 4:17457 (AERE-R-9058) 
FAST REACTORS 
See also CFRMF REACTOR 
FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
PURNIMA REACTOR 
TAPIRO REACTOR 
YAYOI REACTOR 
FAST REACTORS/TRANSIENTS 
Transients at fast pulse reactors. Simulation results, 4:16237 
(JINR-3-10906) 
FATS/WASTE PROCESSING 
Process for the chemical conversion of oil-and/or fat containing 
emulsions using surfactants and a cracking plant for carrying 
out the process (Patent), 4:15196 
FAULT TREE ANALYSIS 
Failure mode and effects analysis in electrical systems design, 
4:16793 (K/D-3959) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
ZEBRA REACTOR 
FBR TYPE REACTORS/DECISION MAKING 
Making decisions on nuclear energy: British ways, 4:16373 
FBR TYPE REACTORS/ECONOMICS 
Why nuclear energy, 4:16130 
FBR TYPE REACTORS/FUEL CYCLE 
Thorium fuel cycle, 4:16135 
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FBR TYPE REACTORS/REACTOR MATERIALS 
Creep and creep rupture of thin stainless steel specimens, 4:16108 
FDR REACTOR 
See OTTO HAHN REACTOR 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/LEGAL ASPECTS 
Uranium ore purchase and custom milling agreements, 4:15296 
FEED MATERIALS PLANTS/LICENSES 
Permits required to open a uranium mill, 4:15295 
FEEDWATER/WATER TREATMENT 
Ejection method of removal of free carbonic acid from makeup 
water, 4:15899 
FERMILAB ACCELERATOR/BUBBLE CHAMBERS 
‘y-converting plate system for neutrino-deuterium exposures in the 
FNAL 15-foot bubble chamber, 4:16981 (COO-3023-23) 
FERMIONS 
See also BARYONS 
FERMIONS/GREEN FUNCTION 
Instanton contributions to fermion Green's functions in massless 
quantum chromodynamics, 4:17427 
FERMIUM 255/ALPHA DECAY 
Coupled channel alpha decay theory for even- and odd-mass light 
and heavy nuclei, 4:17493 (LBL-7194) 
TES 


See IRON OXIDES 
FERRITE GARNETS/TRANSMISSION ELECTRON 
MICROSCOPY 
Effect of gadolinium on magnetite exsolution in a garnet matrix, 
4:16704 
FERROELECTRIC CONVERTERS/DESIGN 
Apparatus for converting radiant energy to electric energy 
(Patent), 4:15645 
Solar electric generation using variable capacitors (Patent), 
4:15492 


Solar energy converter (Patent), 4:15491 
FERTILIZER INDUSTRY/INDOOR AIR POLLUTION 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
FERTILIZER INDUSTRY/INDUSTRIAL MEDICINE 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
FERTILIZER INDUSTRY/OCCUPATIONAL SAFETY 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FFTF REACTOR/ELECTROMAGNETIC PUMPS 
FFTF EM service pump design, application, and testing, 4:16201 
(HEDL-SA-1371) 
FFTF REACTOR/FUEL ASSEMBLIES 
Criticality analysis for FFTF fuel assemblies and fuel pins, 4:16202 
(HEDL-TC-807) 
FFTF REACTOR/IN-VESSEL HEAT EXCHANGERS 
— and requalification of a large LMFBR component, 
4:16211 
FIBER OPTICS/RESEARCH PROGRAMS 
Report of the Materials Research Council (1977), 4:16842 (AD-A- 
052448) 
FIBERS/FAILURES 
Chain-of-bundles probability model for the strength of fibrous 
materials I: analysis and conjectures, 4:16731 
FIBROBLASTS/FIBROBLASTS 
Regulation of active amino acid transport by growth-related 
changes in membrane potential in a human fibroblast, 4:17114 
FIBROBLASTS/METABOLISM 
Leucine in cultured cells (?*C tracer technique), 4:17128 
Metabolism in normal and virus-transformed chick embryo 
fibroblasts as observed with glucose labeled with '*C and 
tritium and with tritium-labeled water, 4:17110 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
FIELD THEORIES/BOSONS 
Fermions and bosons in a unified framework. I. Physical 
foundations, 4:17373 
Fermions and bosons in a unified framework. II. Interacting 
models, 4:17428 
Fermions and bosons in a unified framework. III. Mathematical 
structures and physical questions, 4:17429 


FISSION FOIL DETECTORS/PERFORMANCE 


FIELD THEORIES/FERMIONS 
Fermions and bosons in a unified framework. I. Physical 
foundations, 4:17373 
Fermions and bosons in a unified framework. II. Interacting 
models, 4:17428 
Fermions and bosons in a unified framework. III. Mathematical 
structures and physical questions, 4:17429 
FIELD THEORIES/INSTANTONS 
Vacuum bubble instantons, 4:17438 
FIELD THEORIES/SOLITONS 
Nontopological solitons, 4:17437 
Some recent developments on solitons in two-dimensional field 
theories, 4:17436 
FIELD-REVERSED MIRROR REACTORS/STABILITY 
Stability of field reversed mirrors, 4:17599 (COO-2218-119) 
FILMS 


(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/ELECTRIC CONDUCTIVITY 
Metal-nonmetal transition in sodium-argon films, 4:16652 
FILMS/LIGHT TRANSMISSION 
Apparatus for simultaneous measurement of mass change, optical 
transmittance, and reflectance of thin films, 4:15780 (SERI/TP- 


31-064) 
FILMS/OPTICAL PROPERTIES 
Apparatus for simultaneous measurement of mass change, optical 
transmittance, and reflectance of thin films, 4:15780 (SERI/TP- 


31-064) 
FILMS/REFLECTIVITY 
Apparatus for simultaneous measurement of mass change, optical 
transmittance, and reflectance of thin films, 4:15780 (SERI/TP- 


31-064) 
FINITE DIFFERENCE METHOD 
Symbolic generation of finite difference formulas, 4:17644 
FINITE ELEMENT METHOD/BANACH SPACE 
Simultaneous approximation in scales of Banach spaces, 4:17643 
FINLAND/DISTRICT HEATING 
Survey of the investigations concerning nuclear district heating in 
the Helsinki Metropolitan Area, 4:16136 (INIS-mf-4376) 
FIREBALL MODEL/INCLUSIVE INTERACTIONS 
22C on C at 800 MeV/nucleon: One fireball of two, 4:17448 
FIREDAMP 
See METHANE 
FIREPLACES/BOILERS 
Fireplace boiler heating system for hot water type furnaces 
(Patent), 4:16502 
FIREPLACES/HEAT EXCHANGERS 
Fireplace heat exchanger assembly (Patent), 4:16493 
Fireplace heat intensifier (Patent), 4:16494 
FIREPLACES/SCREENS 
Fuel-saving fireplace screen unit (Patent), 4:16501 
FIRST WALL/BLISTERS 
Alpha transport and blistering in tokamaks, 4:17597 (SAND-78- 


8684) 
FIRST WALL/SPUTTERING 
Physical sputtering model for fusion reactor first-wall materials 
(DOB), 4:17598 
FISCHER-TROPSCH SYNTHESIS 
Fischer-Tropsch plant design criteria, 4:15003 
FISH CULTURE 
See AQUACULTURE 
FISHES 
See also SALMON 
FISHES/MORTALITY 
The petroleum industry in the Delaware estuary. report of work 
completed, 1974-1976, 4:15193 (PB-277962) 
FISHES/RADIONUCLIDE KINETICS 
Distribution of tritium in a chronically contaminated lake, 4:17097 
(IAEA-SM-232-74) 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
FISSILE MATERIALS/TRANSPORT 
Transportation of nuclear materials, 4:15337 (NP-tr-2056) 
FISSION CHAMBERS 
Instrumentation and Controls Division biennial progress report, 
September 1, 1976-September 1, 1978, 4:16104 (ORNL-5483) 
FISSION CHAMBERS/PERFORMANCE TESTING 
Miniature fission chambers with regenerable deposit, 4:16139 
(EUR-5667(Pt.1)) 
FISSION FOIL DETECTORS 
Review of activation methods for the determination of neutron 
flux density spectra, 4:17009 (EUR-5667(Pt.1)) 
FISSION FOIL DETECTORS/PERFORMANCE 
Determination of fast neutron fluxes by reaction rate measurement 
with Rh-foils and by fission in thorium, 4:16994 (EUR- 
5667(Pt.2)) 





FISSION FRAGMENT DETECTION/DIELECTRIC 


FISSION FRAGMENT DETECTION/DIELECTRIC TRACK 
DETECTORS 


Critical requirements of the SSTR method, 4:17012 (EUR- 
5667(Pt.2)) 
FISSION NEUTRONS/ASYMMETRY 
P-odd asymmetry of neutron emission in the fission of Pu, 
4:17480 
FISSION NEUTRONS/TRANSMISSION 
Monte Carlo study in the mechanisms of transport of fast neutrons 
in various media, 4:17495 (COO-2509-5) 
FISSION PRODUCT RELEASE/RESEARCH PROGRAMS 
Quarterly progress report on fission product behavior in LWRs 
for the —_ April-June 1978 (Fuel rods defected in a steam 
atmosphere), 4:16256 (NUREG/CR-0370) 
FISSION PRODUCTS/RADIOACTIVITY 
Updating of BEGAFIP (Computer program for calculation of the 
activity of fission products in spent nuclear fuel), 4:15415 
(STUDSVIK-RF-77-2268) 
FISSION PRODUCTS/SEPARATION PROCESSES 
Process for recovering molybdenum-99 from a matrix containing 
neutron irradiated fissionable materials and fission products 
(Patent), 4:15330 
FISSIONABLE MATERIALS MANAGEMENT 
ad NUCLEAR MATERIALS MANAGEMENT 


See CASKS 
FLAT PLATE COLLECTORS 
Heat insulator (Patent), 4:15803 
Portable ligh-weight solar heater (Patent), 4:15755 
Solar heater (Patent), 4:15758 
FLAT PLATE COLLECTORS/BLACK COATINGS 
Method for producing a coated metal nodular solar heat collector 
(Patent), 4:15800 
FLAT PLATE COLLECTORS/DESIGN 
Flat plate solar heat collector (Patent), 4:15822 
Flat plate solar collector (Patent), 4:15794 
Heat exchanger with header having improved fluid distribution 
(Patent), 4:15818 
Solar collector for solar heating systems (Patent), 4:15829 
Solar collector (Patent), 4:15785 
Solar energy collector (Patent), 4:15815 
Solar energy collection panels and energy recovery systems 
(Patent), 4:15784 
Solar heater units (Patent), 4:15810 
Solar heating collector (Patent), 4:15790 
Thermal efficiency of flat plate solar collectors, 4:15820 
FLAT PLATE COLLECTORS/FABRICATION 
Method for producing a coated metal nodular solar heat collector 
(Patent), 4:15800 
FLAT PLATE COLLECTORS/HELICAL CONFIGURATION 
Solar collector for solar heating systems (Patent), 4:15829 
FLAT PLATE COLLECTORS/MECHANICAL TESTS 
Libbey-Owens-Ford Solar Collector static load test, 4:15775 
(DOE/NASA/CR- 150852) 
FLAT PLATE COLLECTORS/OPTIMIZATION 
Theoretical investigations on the effect of channel spacing on the 
efficiency of aluminium flat collectors, 4:15840 
FLAT PLATE COLLECTORS/PERFORMANCE 
Long-term Meenas effects on the thermal performance of the 
Lennox/Honeywell (liquid) solar collector, 4:15774 (DOE/ 
NASA/CR-150818) 
FLAT PLATE COLLECTORS/STATIC LOADS 
Libbey-Owens-Ford Solar Collector static load test, 4:15775 
(DOE/NASA/CR- 150852) 
FLAT PLATE COLLECTORS/THERMAL EFFICIENCY 
Thermal efficiency of flat plate solar collectors, 4:15820 
FLAT PLATE COLLECTORS/THERMOSTATS 
Solar collector thermostat (Patent), 4:15759 
FLAT PLATE COLLECTORS/VANES 
Solar collector (Patent), 4:15785 
FLAT PLATE COLLECTORS/WEATHERING 
Long-term weathering effects on the thermal performance of the 
Lennox/Honeywell (liquid) solar collector, 4:15774 (DOE/ 
NASA/CR-150818) 
FLAVOR MODEL 
New (quark) flavors, 4:17441 (FERMILAB-CONF-78/17-THY) 
FLOW BLOCKAGE/ACOUSTIC MONITORING 
Acoustic resonances as a means of bloackage detection in sodium- 
cooled fast reactors, 4:16088 (AEEW-R-1168) 
FLOW Rx.GULATORS 
See also VALVES 
FLOW REGULATORS/PARTICLES 
System for dispensing and continuously measuring the flow of 
solid particles into a hot high pressure gas flow, 4:16913 
FLOWMETERS/DESIGN 
Permanent magnet probe-type flowmeter for liquid metal, 4:17022 
(KFK-2479) 
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FLUE GAS/AIR POLLUTION ABATEMENT 

Are stacks sufficient, or do we need flue gas desulfurization 

systems. Energy debate on flue gas desulfurization, 4:15956 
FLUE GAS/AIR POLLUTION CONTROL 

Effect of the temperature of waste gases on the formation of 
nitrogen oxide in the boiler of a power and technological plant, 
4:15957 

FLUE GAS/CHEMICAL ANALYSIS 

Appendix C. Development and application of a laser spectroscopy 
system for FBC gas species measurement: system concepts 
evaluation, 4:16756 (ANL/CEN/FE-78-4) 

FLUE GAS/CLEANING 
Combination dust collector and heat exchanger (Patent), 4:16948 
Removing particulates from stack gases, 4:15028 

FLUE GAS/CORROSIVE EFFECTS 

Appendix C. Development and application of a laser spectroscopy 
system for FBC gas species measurement: system concepts 
evaluation, 4:16756 (ANL/CEN/FE-78-4) 

Experience with unprotected steel stacks in gas-turbine plant and 
measures to reduce corrosion, 4:15942 (NP-tr-2046) 

FLUE GAS/DECARBONIZATION 

Method for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16937 

Process for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16938 

FLUE GAS/DENITRIFICATION 

Catalyst for reduction of nitrogen oxides and process for 
preparing the same (Patent), 4:16940 

Method and equipment to clean raw gases charged with e.g. SOs, 
H2S, NOx etc. by means of dry absorption masses which are 
blown into the gas flow by means of nozzles working at 
different rates, 4:15033 

Method for reducing NO/sub x/ emission to the atmosphere 
(Patent), 4:16939 

Method for treating exhaust gases (Patent), 4:16954 

Method of treating exhaust gas discharged from nitric acid plant 
(Patent), 4:16935 

Method of treating exhaust gases containing nitrogen oxides and 
sulfurous acid gas (Patent), 4:16002 

Process for reducing NO/sub x/ and/or SO/sub x/ in feed gas 
streams (Patent), 4:16946 

Removal of nitrogen oxides from industrial gases by use of 
oxidizing solutions in which nitrates are the oxidants (Patent), 
4:16947 

FLUE GAS/DESULFURIZATION 

Are stacks sufficient, or do we need flue gas desulfurization 
systems. Energy debate on flue gas desulfurization, 4:15956 

Current assessment of flue gas desulfurization technology, 4:15032 

Effective control of secondary water pollution from flue gas 
desulfurization systems. Final report July 1976-May 1977, 
4:16930 (PB-278373) 

Effects of alternative new source performance standards on flue 
gas desulfurization system supply and demand. Final task report 
apr-dec 77, 4:15952 (PB-279080) 

EPA industrial boiler FGD (flue gas desulfurization) survey: first 
quarter 1978. Report for Apr 77-Mar 78, 4:16931 (PB-279214) 

Flue gas desulfurization system capabilities for coal-fired steam 
generators. Volume II. Technical report. Final task report apr- 
dec 77, 4:16932 (PB-279417) 

Flue gas desulfurization sorbent (Patent), 4:16956 

Flue gas desulfurization sorbent and process (Patent), 4:15958 

Gas desulphurization (Patent), 4:15954 

Method and equipment to clean raw gases charged with e.g. SOs, 
H2S, NOx etc. by means of dry absorption masses which are 
blown into the gas flow by means of nozzles working at 
different rates, 4:15033 

Method for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16937 

Method of treating exhaust gases containing nitrogen oxides and 
sulfurous acid gas (Patent), 4:16002 

Process for purifying a sulfur dioxide containing gas (Patent), 
4:15959 

Process for removing sulfur from a gas (Patent), 4:16936 

Process for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16938 

Process for reducing NO/sub x/ and/or SO/sub x/ in feed gas 
streams (Patent), 4:16946 

Status of flue gas desulfurization systems for industrial boilers, 
4:15026 (CONF-780485-1) 

Sulfur recovery method (Patent), 4:16952 

Survey of flue gas desulfurization systems: Green River Station, 
Kentucky utilities. Subtask final report January-June 1977, 
4:15953 (PB-279543) 

Treatment of flue gases (Patent), 4:16951 

Treatment of sulfur oxides with aqueous glyoxylic acid solutions 
(Patent), 4:16934 
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Wet waste flue gas desulfurizing process using lime as absorbent 
(Patent), 4:16955 
FLUE GAS/HEAT RECOVERY 
Combination dust collector and heat exchanger (Patent), 4:16948 
Method and apparatus for preheating combustion air while 
cooling a hot process gas (Patent), 4:16553 
System for utilizing heat contained in flue gas (Patent), 4:16551 
FLUE GAS/PURIFICATION 
Methods for the reduction of nitrogen oxides emission from 
furnaces, 4:16945 
Nahcolite properties affecting stack gas pollutant absorption, 
4:15027 (CONF-7710101-12) 
FLUE GAS/SCRUBBING 
Apparatus for cleaning blast-furnace exhaust gases (Patent), 
4:16949 
Process for treating stack gases (Patent), 4:16942 
Sulfur recovery method (Patent), 4:16952 
FLUE GAS/WASTE PROCESSING 
Method of conditioning flue gas to electrostatic precipitator 
(Patent), 4:15960 
FLUID POISON CONTROL 
Two-phase control absorber development program: first results 
from out-reactor static tests, 4:16176 (AECL-6077) 
FLUIDIZED BED/HEAT TRANSFER 
Heat exchange between a fluidized bed and a fine filament moving 
in the layer, 4:16902 
FLUIDIZED BED/OSCILLATIONS 
Pressure drop pulsations in a fluidized bed, 4:16903 
FLUIDIZED BED/PRESSURE DROP 
Pressure drop pulsations in a fluidized bed, 4:16903 
FLUIDIZED BED REACTORS/MATHEMATICAL MODELS 
Characteristics of tapered fluidized reactors: two phase systems, 
4:16792 (CONF-780549-7) 
FLUIDIZED BED REACTORS/PARTICLE SIZE 
Characteristics of tapered fluidized reactors: two phase systems, 
4:16792 (CONF-780549-7) 
FLUIDIZED BED REACTORS/VOID FRACTION 
Characteristics of tapered fluidized reactors: two phase systems, 
4:16792 (CONF-780549-7) 
FLUIDIZED-BED COMBUSTION 
Fluidized-bed combustion - a solution to our energy and 
environmental problems, 4:16916 
FLUIDIZED-BED COMBUSTION/COMPARATIVE 
EVALUATIONS 
Fluidized-bed combustion or gasification. Possible applications of 
German pit coal in the electricitiy economy of the future, 


4:14987 
FLUIDIZED-BED COMBUSTORS/DESIGN 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume I. Interim report, 
4:15909 (HCP/T2455-15/1) 
Modeling and simulation of a multicell fluidized-bed steam 
generator, 4:16915 
Process and apparatus for incinerating substances in a fluidized 
thermal reaction furnace (Patent), 4:16921 
Reduction of the emission of the pollutants during the combustion 
of coal in fluidized beds, 4:16920 
Uses for fluidized bed coal combustion, 4:15114 
FLUIDIZED-BED COMBUSTORS/ENVIRONMENTAL 
IMPACTS 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume 3, 4:15910 (HCP/ 
T2455-15/3) 
FLUIDIZED-BED COMBUSTORS/OPERATION 
Process and apparatus for incinerating substances in a fluidized 
thermal reaction furnace (Patent), 4:16921 
FLUIDIZED-BED COMBUSTORS/SOLID WASTES 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume 3, 4:15910 (HCP/ 
T2455-15/3) 
FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
FLUIDS/SOLITONS 
Algebraic internal wave solitons and the integrable Calogero- 
Moser-Sutherland N-body problem, 4:17317 
FLUIDS/STATISTICAL MECHANICS 
Semiclassical statistical mechanics of hard wall potentials via the 
transformed potential approach, 4:17511 
FLUORESCENCE SPECTROSCOPY/DATA ACQUISITION 
Optimization of data-acquistion rates in time-correlated single- 
photon fluorimetry, 4:17024 
FLUORIDES/SAMPLING 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 


FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 


Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
FLUORIMETERS/EFFICIENCY 
State of the art of modern in-situ fluorimeters, 4:17094 
FLUORINATED ALIPHATIC HYDROCARBONS/ 
ENVIRONMENTAL EFFECTS 
Halocarbons: effects on stratospheric ozone, 4:17052 (PB-279319) 
FLUORINATED ALIPHATIC HYDROCARBONS/SORPTIVE 
PROPERTIES 
Reprocessing plant off-gas decontamination by selective 
absorption, 4:15324 (CONF-780304-) 
FLUORINE IONS/ION-ATOM COLLISIONS 
MO x-ray production in collisions of F/sup +q/ with Ne (19 
MeV), 4:17298 (CONF-781113-13) 
FLYWHEELS/HEATING 
Aerodynamic heating of high-speed flywheels in low-density 
environments, 4:16286 (SAND-78-0957) 
FLYWHEELS/STRESS ANALYSIS 
Composite materials in the design of high-energy flywheels (1), 
4:16287 (NP-tr-2051) 
D 


See also MEAT 
FOOD/CONTAMINATION 
Relative importance of food and water sources to cadmium uptake 
by Bambusio affinis (Poeciliidae), 4:17190 
FOOD CHAINS/RADIONUCLIDE MIGRATION 
Environmental aspects of americium (Transport through 
environment to man), 4:17071 (EML-348) 
FOOD INDUSTRY 
See also MEAT INDUSTRY 
FOOD INDUSTRY/ENERGY CONSERVATION 
Investigation of the usefulness of heating with microwaves as an 
energy saving technique, 4:16538 (STU-77-5479) 
FOOD INDUSTRY/ENERGY CONSUMPTION 
Estimates of process energy use in four key food products 
industries, 4:16527 (BNWL-SA-6482) 
FOOD INDUSTRY/WASTE PROCESSING 
Integrated process for preparing and firing bagasse and the like for 
steam power generation (Patent), 4:16564 
FOOD PROCESSING/ENERGY CONSUMPTION 
Estimates of process energy use in four key food products 
industries, 4:16527 (BNWL-SA-6482) 
FORAGE/SOLAR DRYING 
Simple solar technology for agriculture, 4:15746 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORESTS/PRODUCTIVITY 
Vegetation types and forest productivity, west part of Syncrude’s 
Lease 17, Alberta. Environmental Research Monography 1977- 
6, 4:17085 (NP-23408) 
FORMATES/CHEMICAL REACTION YIELD 
Photochemical generation of superoxide radicals in aqueous 
solutions, 4:16781 
FORMATES/METABOLISM 
Betaine accumulation and ['*C]formate metabolism in water- 
stressed barley leaves, 4:17141 
FORMATES/PHOTOLYSIS 
Photochemical generation of superoxide radicals in aqueous 
solutions, 4:16781 
FORMED COKE PROCESSES 
Method for producing carbonaceous material (Patent), 4:14960 
FOSSIL FUELS 
See also COAL 
KEROSENE 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/EXPLOITATION 
Improvements in exploration technology. Pt. 1, 4:16362 
FOSSIL FUELS/EXPLORATION 
Improvements in exploration technology. Pt. 1, 4:16362 
FOSSIL FUELS/GLOBAL ASPECTS 
Estimates of fossil fuel resources. 1, 4:16414 
FOSSIL FUELS/PRODUCTION 
Estimates of fossil fuel resources. 1, 4:16414 
FOSSIL FUELS/RESERVES 
Estimates of fossil fuel resources. 1, 4:16414 
FOSSIL FUELS/RESOURCE ASSESSMENT 
Improvements in exploration technology. Pt. 1, 4:16362 
FOSSIL-FUEL POWER PLANTS 
Sulfur in the atmosphere: proceedings of the international 
symposium, 1977, 4:17061 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Impacts of future coal use in California. Interim regional 
for National Coal Utilization Assessment, 4:16415 (LBL.2402) 
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FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 


Effect of the temperature of waste gases on the formation of 
nitrogen oxide in the boiler of a power and technological plant, 
4:15957 

Experience with unprotected steel stacks in gas-turbine plant and 
measures to reduce corrosion, 4:15942 (NP-tr-2046) 

If you don’t burn coal and have to, what do you do about air 
pollution controls, 4:15951 (CONF-780485-6) 

FOSSIL-FUEL POWER PLANTS/AVAILABILITY 

Report on equipment availability for the ten-year period, 1967- 
1976. A report of the Equipment Availability Task Force of the 
Prime Movers Committee, 4:15892 (EEI-77-64) 

FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 

Plume dispersion and SO, flux measurments at Drax Power 
Station, England, 4:17044 (N-78-20660) 

FOSSIL-FUEL POWER PLANTS/CO-GENERATION 

Combined heat and power generation, 4:15895 

FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 

Black start system for large steam powered electric generation 

plants (Patent), 4:15911 
FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 

Comparative cost study of four wet/dry cooling concepts that use 
ammonia as the intermediate heat exchange fluid, 4:15901 (PNL- 
2661) 

FOSSIL-FUEL POWER PLANTS/COST 

Future electric power generation cost of large-scale power plants, 
4:16133 (Juel-Spez-2) 

FOSSIL-FUEL POWER PLANTS/DESIGN 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume I. Interim report, 
4:15909 (HCP/T2455-15/1) 

FOSSIL-FUEL POWER PLANTS/ENERGY POLICY 

Use of coal and nuclear energy for electric power generation in 

the Federal Republic of Germany, 4:16428 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Are stacks sufficient, or do we need flue gas desulfurization 
systems. Energy debate on flue gas desulfurization, 4:15956 

Current assessment of flue gas desulfurization technology, 4:15032 

Effects of alternative new source performance standards on flue 
gas desulfurization system supply and demand. Final task report 
apr-dec 77, 4:15952 (PB-279080) 

Experience with unprotected steel stacks in gas-turbine plant and 
measures to reduce corrosion, 4:15942 (NP-tr-2046) 

Flue gas desulfurization sorbent and process (Patent), 4:15958 
Heat transfer in the furnace of a gas-and-residual-oil-fired boiler 
with introduction of recirculating gases into burner air feed 

ducts, 4:15955 

MAP%3S: an investigation of atmospheric, energy related pollutants 
in the Northeastern United States, 4:17064 

Method of conditioning flue gas to electrostatic precipitator 
(Patent), 4:15960 

Method of treating exhaust gases containing nitrogen oxides and 
sulfurous acid gas (Patent), 4:16002 

— for purifying a sulfur dioxide containing gas (Patent), 
4:15959 

Survey of flue gas desulfurization systems: Green River Station, 
Kentucky utilities. Subtask final report January-June 1977, 
4:15953 (PB-279543) 

FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume 3, 4:15910 (HCP/ 
T2455-15/3) 

FOSSIL-FUEL POWER PLANTS/GAS TURBINES 

Gas turbine power plant control apparatus having a multiple 
backup control system (Patent), 4:15936 

Method of installation of large capacity gas-turbine powered 
electrical generating machinery (Patent), 4:15939 

FOSSIL-FUEL POWER PLANTS/HYBRID SYSTEMS 

Technical and economic feasibility study of solar/fossil hybrid 

power systems, 4:15682 (N-78-17486) 
FOSSIL-FUEL POWER PLANTS/RELIABILITY 

Report on equipment availability for the ten-year period, 1967- 
1976. A report of the Equipment Availability Task Force of the 
Prime Movers Committee, 4:15892 (EEI-77-64) 

FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

Impacts of future coal use in California. Interim regional report 
for National Coal Utilization Assessment, 4:16415 (LBL-8402) 

Influence of environment on coal conversion sites, 4:15038 

FOSSIL-FUEL POWER PLANTS/STACKS 

Experience with unprotected steel stacks in gas-turbine plant and 

measures to reduce corrosion, 4:15942 (NP-tr-2046) 
FOSSIL-FUEL POWER PLANTS/START-UP 

Black start system for large steam powered electric generation 

plants (Patent), 4:15911 
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FOSSIL-FUEL POWER PLANTS/THERMAL EFFICIENCY 
Planning and layout of thermal power stations, 4:15896 
FOSSIL-FUEL POWER PLANTS/TURBOGENERATORS 
Method of installation of large capacity gas-turbine powered 
electrical generating machinery (Patent), 4:15939 
FOSSIL-FUEL POWER PLANTS/WATER REQUIREMENTS 
Impacts of future coal use in California. Interim regional report 
or National Coal Utilization Assessment, 4:16415 (LBL-8402) 


CCER-FULCO METH 
See DISPERSION RELATIONS 
FRACTIONATION/PROCESS CONTROL 
Automatic analysis of liquid mixture, 4:16762 
FRACTURES/ORIENTATION 
Method of determining the orientation of hydraulic fractures in 
the earth (Patent), 4:15146 
FRANCE/RESEARCH PROGRAMS 
Research and development activities on photovoltaic conversion 
in France, 4:15559 
FREE CONVECTION 
See NATURAL CONVECTION 
FREEZING/BIOLOGICAL EFFECTS 
Volume-restricted freezing of living cells and tissues, 4:17129 
(CONF-781110-12) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS/DESIGN 
Linear Fresnel lenses and their use in photovoltaic generators, 
4:15615 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DESIGN 
Instrumented fuel assembly, 4:16174 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/CREEP 
A regression approach for Zircaloy-2 in-reactor creep constitutive 
equations, 4:16155 (PB-278577) 
FUEL CANS/DEFORMATION 
Irradiation-induced creep of Zircaloy-2 cladding, 4:16171 
(JAERI-M-7349) 
FUEL CANS/STRESS CORROSION 
Contribution to the question of stress-corrosion cracking of 
austenitic stainless steel cladding in nuclear power plants (BWR; 
PWR), 4:16016 
FUEL CELL POWER PLANTS/ECONOMICS 
Gas utilities and fuel cells (On-site power plants), 4:16453 (CONF- 
7809 101-1) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
ALCOHOL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 
NATURAL GAS FUEL CELLS 
FUEL CELLS/DESIGN 
Recent progress in batteries--2, 4:16311 
FUEL CELLS/ELECTROLYTES 
Some super ionic conductors and their applications, 4:16725 
FUEL CELLS/FABRICATION 
Electrolyte reservoir for a fuel cell (Patent), 4:16449 
FUEL CELLS/PERFORMANCE 
Recent progress in batteries--2, 4:16311 
FUEL CONSUMPTION/FORECASTING 
Fuel consumption of thermal power plants in the EC, in Tcal HO, 
4:15949 
ORNL model of household fuel uses, 4:16489 (CONF-78 1005-2) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
FUEL CYCLE/PROLIFERATION 
Criteria for the assessment of proliferation resistance of alternative 
fuel cycles, 4:15306 (CONF-780304-) 
Progress towards increasing the proliferation resistance of the 
nuclear option, 4:15305 (CONF-780304-) 
FUEL CYCLE/SAFEGUARDS 
—— role in safeguards development, 4:15433 (CONF- 
-) 
FUEL DENSIFICATION/MEASURING METHODS 
Grain size, pore size and pore distribution measurement of UO 
pellet by utilizing a image analyzing instrument (QTM), 4:16170 
(JAERI-M-7289) 
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FUEL ELEMENT CLUSTERS/CRITICALITY 
Critical separation between subcritical clusters of 4.29 wt % *°U 
enriched UO, rods in water with fixed neutron poisons, 4:16828 
(NUREG-PNL-2615) 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
Three-dimensional unsteady turbulent heat transfer for parallel 
flow through rod bundles with space and time-dependent heat 
source density, 4:16144 (TUBIK-57) 
FUEL ELEMENT CLUSTERS/LOSS OF FLOW 
Nucleation, dry-out and boiling behind a sodium-tight local 
blockage in a 9-pin bundle with helical wire spacers, 4:16221 
(CEA-CONF-3995) 
FUEL ELEMENT CLUSTERS/NEUTRON FLUX 
Measurements of bundle end flux peaking effects in 37-element 
CANDU PHW fuel, 4:16079 (AECL-5968) 
FUEL ELEMENT CLUSTERS/TURBULENT FLOW 
Three-dimensional unsteady turbulent heat transfer for parallel 
flow through rod bundles with space and time-dependent heat 
source density, 4:16144 (TUBIK-57) 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/CORROSION 
Comparison in water-vapor corrosion between resin-bonded and 
silicon-bonded graphite compacts (HTGR), 4:16064 (JAERI-M- 
7477 
FUEL ELEMENTS/CORROSION PROTECTION 
Nuclear fuel assembly and process (Patent; BWR), 4:16025 
FUEL ELEMENTS/OXIDIZERS 
Internal fuel pin oxidizer (Patent), 4:16172 
FUEL ELEMENTS/PERFORMANCE TESTING 
Corrected and updated data for IFA-429 from beginning of life 
through June 1978, 4:16022 (NUREG/CR-0478) 
Loss-of-Coolant Accident test series: Test LOC 3 experiment 
operating specification, 4:16264 (TFBP-TR-306) 
FUEL ELEMENTS/POROSITY 
Movement of lenticular pores in mixed oxide (U, Pu) O2 nuclear 
fuel elements, 4:15303 
FUEL ELEMENTS/RESEARCH PROGRAMS 
Metallurgy department progress report for the period 1 January to 
31 December 1977, 4:16617 (RISO-377) 
FUEL ELEMENTS/STRAINS 
Effects of UO: pellet shape on strains induced in collapsible 
zircaloy cladding - status May 1976, 4:16081 (AECL-5978) 
FUEL ELEMENTS/TRANSPORT THEORY 
Plutonium redistribution in mixed oxide (U, Pu)O2 nuclear fuel 
elements, 4:15304 
FUEL FABRICATION PLANTS 
Conceptual design of a coprocessing/refabrication facility for 
LWR fuel, 4:15309 (CONF-780304- 
FUEL FABRICATION PLANTS/SAFEGUARDS 
Advanced accountability techniques for breeder fuel fabrication 
facilities, 4:15435 (HEDL-SA-1401) 
FUEL FEEDING SYSTEMS 
Pressurized feed for coal gasification, 4:14998 
FUEL FEEDING SYSTEMS/DESIGN 
Coal feed lock (Patent; US DOB), 4:14994 
Feeding cars for coke ovens (Patent), 4:14964 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
FUEL GAS/CHEMICAL ANALYSIS 
Product gas analyses of Hoe Creek Experiment No. 2 (In Situ 
Coal Gasification Project), 4:14981 (UCID-17967) 
FUEL GAS/CHEMICAL COMPOSITION 
Product gas analyses of Hoe Creek Experiment No. 2 (In Situ 
Coal Gasification Project), 4:14981 (UCID-17967) 
FUEL GAS/COMBUSTION 
NO/sub x/ formation during gas combustion, 4:15113 
FUEL GAS/DESULFURIZATION 
Process for removal of sulfur compounds from fuel gases (Patent; 
US DOB), 4:14993 
FUEL GAS/PURIFICATION 
Environmental aspects of coal gasification, 4:15000 
Gas cleaning problems in connection with new energy 
technologies, 4:14966 (AED-Conf-77-422-004) 
Process for the purification of gas generated in the pressure 
gasification of coal (Patent), 4:14967 
Purification processes for coal gasification, 4:14972 
FUEL GAS/SAMPLING 
Instrumentation for in situ coal gasification. II. Thermal and gas 
sampling diagnostic techniques (Hanna II), 4:14984 


FUEL SLURRIES/COMMERCIALIZATION 


FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/MIXING 
Commercial coal-oil preparation facility: concepts and economics 
assuming a 50-percent mixture (33 million barrels per year), 
4:15108 (FE/EES-79/2) 
FUEL OILS/MONITORING 
Preliminary evaluation of commercial continuous instrumentation 
for the measurement of viscosity and coal concentration of coal- 
oil mixtures (COM), 4:15109 (HCP/T2463-03) 
FUEL OILS/STORAGE 
Act concerning the stockpiling of petroleum and petroleum 
products (Erdoelbevorratungsgesetz - ErdoelBevG). Dated July 
25th, 1978, 4:15217 
FUEL OILS/SYNTHESIS 
Conversion of solid wastes to fuel coke and gasoline/light oil 
(Patent), 4:15456 
Process and apparatus for the destructive distillation of high 
molecular weight organic materials (Patent), 4:15457 
FUEL OILS/UNDERGROUND STORAGE 
Underground storage caverns in the Federal Republic of 
Germany, 4:15215 
FUEL PELLETS/POROSITY 
Grain size, pore size and pore distribution measurement of UO: 
pellet by utilizing a image analyzing instrument (QTM), 4:16170 
(JAERI-M-7289) 
FUEL POOLS/OPERATION 
Design and operational characteristics of high density spent fuel 
storage facilities: summary (Morris facility), 4:15333 (CONF- 
780304-) 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
IDAHO CHEMICAL PROCESSING PLANT 
MIDWEST FUEL RECOVERY PLANT 
WEST VALLEY PROCESSING PLANT 
WESTINGHOUSE RECYCLE FUELS PLANT 
Conceptual design of a coprocessing/refabrication facility for 
LWR fuel, 4:15309 (CONF-780304-) 
FUEL REPROCESSING PLANTS/DECISION MAKING 
Making decisions on nuclear energy: British ways, 4:16373 
FUEL REPROCESSING PLANTS/ENVIRONMENTAL 
IMPACTS 
Application-oriented concept for calculating environmental 
impacts through exhaust air emissions from nuclear facilities for 
sites in the Federal Republic of Germany, 4:16181 (Juel-1485) 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Availability analysis of a krypton retention system using the GO 
methodology, 4:15325 (CONF-780304-) 
Feasibility study of krypton removal plant by porous membrane 
method, 4:15366 (JAERI-M-7275) 
Reprocessing plant off-gas decontamination by selective 
absorption (Fluorocarbon), 4:15324 (CONF-780304-) 
FUEL REPROCESSING PLANTS/PUBLIC OPINION 
Politics.of nuclear safety (Windscale Inquiry), 4:16372 
FUEL REPROCESSING PLANTS/RADIOACTIVE 
EFFLUENTS 
Application-oriented concept for calculating environmental 
impacts through exhaust air emissions from nuclear facilities for 
sites in the Federal Republic of Germany, 4:16181 (Juel-1485) 
Nuclear energy and environment, 4:16187 
Production and emission of carbon-14 from nuclear power stations 
and reprocessing plants and its radioecological significance, 
4:16183 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
DISPOSAL 
Treatment and disposal of radioactive wastes, 4:15420 
FUEL RODS/FABRICATION 
Method of joining nuclear fuel rod end caps and nuclear fuel rod 
cladding tubes (Patent), 4:16173 
FUEL RODS/FUEL-CLADDING INTERACTIONS 
Axisym finite element code: modifications for pellet-cl 
mechanical interaction analysis, 4:16168 (CDAP-TR-78-041) 
FUEL RODS/LEACHING 
Leaching of irradiated UO: fuel, 4:15395 (KBS-TR-70) 
FUEL RODS/TEMPERATURE DISTRIBUTION 
FREG-3: a computer program to predict the fuel-to-cladding heat 
transfer coefficient in accordance with fuel-rod irradiation 
history. Calculation procedure and models, 4:16169 (JAERI-M- 
7278) 
FUEL SLURRIES/COMBUSTION 
Combustion of coal-oil slurry in a 100-hp firetube boiler, 4:15948 
FUEL SLURRIES/COMMERCIALIZATION 
Commercial coal-oil preparation facility: concepts and economics 
assuming a 50-percent mixture (33 million barrels per year), 
4:15108 (FE/EES-79/2) 





FUEL SLURRIES/ECONOMICS 


FUEL SLURRIES/ECONOMICS 
Commercial coal-oil preparation facility: concepts and economics 
assuming a 50-percent mixture (33 million barrels per year), 
4:15108 (FE/EES-79/2) 
FUEL SLURRIES/FUEL SLURRIES 
Combustion of coal-oil slurry in a 100-hp firetube boiler, 4:15948 
FUEL SLURRIES/MIXING 
Commercial coal-oil preparation facility: concepts and economics 
assuming a 50-percent mixture (33 million barrels per year), 
4:15108 (FE/EES.19/2 ) 
FUEL SLURRIES/VISCOSITY 
Preliminary evaluation of commercial continuous instrumentation 
for the measurement of viscosity and coal concentration of coal- 
oil mixtures (COM), 4:15109 (HCP/T2463-03) 
FUEL-CLADDING INTERACTIONS 
Axisym finite element code: modifications for pellet-cladding 
mechanical interaction analysis, 4:16168 (CDAP-TR-78-041) 
FUEL-CLADDING INTERACTIONS/DESIGN 
Development of the analytical design of strongly loaded fuel rods 
with zircaloy claddings for advanced pressurized water 
reactors, 4:16030 (BMFT-FB-K-78-02) 
FUEL-COOLANT INTERACTIONS/PRESSURE GRADIENTS 
Spirt computer program (stress-strains from pressures instigated 
by reactor transients) (PWR; BWR), 4:16262 (RE-A-78-189) 
FUEL-COOLANT INTERACTIONS/SIMULATION 
Molten fuel/coolant interaction studies: some results obtained with 
the Windscale small shock tube rig, 4:16249 (ND-R-95(W)) 


See also AUTOMOTIVE FUELS 
AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
GAS FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/CHEMICAL ANALYSIS 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
FUELS/COMBUSTION 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
FUELS/COST BENEFIT ANALYSIS 
Utilisation and growing of firewood, 4:15649 
FUMAROLES/HEAT FLUX 
Structural and heat-flow implications of infrared anomalies at Mt. 
Hood, Oregon, 4:15858 (USGS-OFR-77-599) 


See AEROSOLS 
FUNGI/BIOCHEMICAL REACTION KINETICS 
Host-pathogen interactions. XIV. Isolation and partial 
characterization of an elicitor from yeast extract (Glycine max, 
oe megasperma), 4:17156 
I/TNFECTIVITY 


Host-pathogen interactions. XIV. Isolation and partial 
characterization of an elicitor from yeast extract (Glycine max, 
— megasperma), 4:17156 


See also BLAST FURNACES 
CHAMBER FURNACES 
ELECTRIC FURNACES 
GAS FURNACES 
GAS GENERATORS 
SOLAR FURNACES 
WOOD BURNING | paar CES 
FURNACES/CONSTRUCTIO 
Burning of refuse by the Von Roll s stem, : 15469 
FURNACES/DRAFT CONTRO L SYSTEM 
Startin, woe procedure for internal he cil (Patent), 


FURNACES/ENERGY CONSERVATION 
= program to optimize the linings of industrial furnaces, 


Energy management for furnaces, kilns, and ovens. NBS 
book 124. Final report, 4:16533 (PB-277704) 
FURNACES/ENERGY LOSSES 
Negligence losses and efficiency of flue gas air heaters, 4:15941 
FURNACES/HEAT RECOVERY 
Economizer device for exploiting the thermal output of heating 
installations (Patent), 4:16552 
Rotary air heater to recover heat from furnaces, 4:16555 
FURNACES/HEAT TRANSFER 
Optimization of heat exchange in a reverberatory furnace by 
means of a mathematical model, 4:16542 
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FURNACES/LINERS 
Computer program to optimize the linings of industrial furnaces, 
4:16543 
FURNACES/OPTIMIZATION 
Optimization of heat exchange in a reverberatory furnace by 
means of a mathematical model, 4:16542 
FURNACES/THERMAL INSULATION 
Heat insulating screen (Patent), 4:16525 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM/METALLURGICAL EFFECTS 
Effect of gadolinium on magnetite exsolution in a garnet matrix, 
4:16704 
GALAXIES 
See also GALAXY CLUSTERS 
MILKY WAY 
GALAXIES/PHOTOMETRY 
Photometric study of the M51 system, 4:17262 
GALAXY CLUSTERS/X-RAY SPECTRA 
OSO-8 x-ray spectra of clusters of galaxies. 1. Observations of 
twenty clusters: physical correlations (2 to 20 keV), 4:17236 (N- 
78-20030) 
GALL STONES 
See BILIARY TRACT 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM ALLOYS/ENTHALPY 
Enthalpy and specific heat of a series of Pu/Ga alloys at elevated 
temperatures, 4:16668 
GALLIUM ALLOYS/SPECIFIC HEAT 
Enthalpy and specific heat of a series of Pu/Ga alloys at elevated 
temperatures, 4:16668 
GALLIUM ARSENIDE SOLAR CELLS/CRYSTAL STRUCTURE 
Ga/sub 1-x/A1/sub x/As/sub 1-y/P/sub y/GaAs heterostructures 
for high concentration solar cells, 4:15616 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Gallium arsenide solar cells for use with concentrated sunlight 
(Graded band gap structures), 4:15555 
General properties of InzO3/Ge and InzO3/GaAs heterojunction 
solar cells, 4:15618 
High efficiency GaAlAs/GaAs/Ge heterostructure solar cells 
elaborated by organometallic chemical vapour deposition and 
packaged in a mini-optical concentration system, 4:15617 
Metal alkyl grown GaAs solar cells, 4:15554 
Solar cell collector (Patent), 4:15520 
GALLIUM ARSENIDE SOLAR CELLS/GRADED BAND 
GAPS 


High efficiency GaAlAs/GaAs/Ge heterostructure solar cells 
elaborated by organometallic chemical vapour deposition and 
packaged in a mini-optical concentration system, 4:15617 

GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 

Gallium arsenide solar cells for use with concentrated sunlight 
(Graded band gap structures), 4:15555 

General properties of InzO3/Ge and IngOs/GaAs heterojunction 
solar cells, 4:15618 

Metal alkyl grown GaAs solar cells, 4:15554 

GALLIUM ARSENIDE SOLAR CELLS/SEMICONDUCTOR 

JUNCTIONS 

Ga/sub 1-x/A1/sub x/As/sub 1-y/P/sub y/GaAs heterostructures 
for high concentration solar cells, 4:15616 

GALLIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 

Change in the crystal lattice period of _ arsenide due to 

irradiation with fast neutrons, 4:16747 
GALLIUM SELENIDES/RAMAN EFFECT 

Light scattering studies of solids and atomic vapors, 4:16737 
fL LBL-8222) 

GAMMA CAMERAS/GE SEMICONDUCTOR DETECTORS 

Compton scatter in germanium and its effect on imaging with 
 emied position-sensitive detectors, 4:16990 (CONF-781028- 


GAMMA CAMERAS/PERFORMANCE 
Measurements of the performance parameters of gamma cameras. 
Part I. Final report, 4:16357 (PB-277482) 
GAMMA DOSIMETRY/ACTIVATION DETECTORS 
Reactor dosimetry using TLD and Rh-activation techniques, 
4:16998 (EUR-5667(Pt.1)) 
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GAMMA DOSIMETRY/THERMOLUMINESCENT 
DOSEMETERS 


Application of thermoluminescence dosimeters for nuclear heating 
measurements of gamma rays and neutrons, 4:17002 (EUR- 
5667(Pt.1)) 

Reactor dosimetry using TLD and Rh-activation techniques, 
4:16998 (EUR-5667(Pt. 1)) 

GAMMA SPECTRA/SPECTRA UNFOLDING 

Data treatment system for Ge(Li) gamma ray spectrometry, 
4:16997 (EUR-5667(Pt.2)) 

GARIGLIANO REACTOR/PRESSURE VESSELS 

Vessel’s material surveillance program. Fast neutron (E> 1MeV) 
flux measurement, 4:16017 (EUR-5667(Pt.1)) 

GAS COMPRESSORS/COMPRESSED AIR ENERGY STORAGE 

EQUIPMENT 

Solar energy operated air compressor (Patent), 4:15773 

GAS COMPRESSORS/MAINTENANCE 
Selection and maintenance of compressed air equipment, 4:15071 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/HEAT TRANSFER 
Heat transfer to accelerating gas flows, 4:16055 (AERE-R-8946) 
GAS COOLED REACTORS/REACTOR KINETICS 
Modeling study of an 1800 MW(t) heavy water advanced gas 
cooled (hwag) reactor (CECAS code), 4:16084 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FUELED REACTORS/FEASIBILITY STUDIES 
Problems of atomic reactor-lasers, 4:16145 (N-78-20490) 
GAS FUELS/CHEMICAL ANALYSIS 

Technical manual for the analysis of fuels. Final report December 

1976-December 1977, 4:16791 (PB-279196) 
GAS FUELS/COMBUSTION 

Technical manual for the analysis of fuels. Final report December 

1976-December 1977, 4:16791 (PB-279196) 
GAS FUELS/SYNTHESIS 

Conversion of solid wastes to fuel coke and gasoline/light oil 
(Patent), 4:15456 

Process and apparatus for the destructive distillation of high 
molecular weight organic materials (Patent), 4:15457 

GAS FURNACES/ENERGY CONSUMPTION 

Possibilities for rational utilization of gas in furnaces of the 
ceramic and refractory industries, 4:16526 (AED-Conf-77-549- 
001 


GAS GENERATORS/DESIGN 
Apparatus and method for producing gas (Patent), 4:15459 
Gas flow relations and variable load operation of a gas generator/ 
combustion engine combination, 4:16578 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/DESIGN 
Metal vapor laser generating apparatus (Patent), 4:16856 
GAS LASERS/ELECTRICAL PUMPING 
Parametric investigations of large area electron beam sources 
parametrische untersuchungen an Oe a 
elektronenstrahlquellen, 4:16844 (N-78-17382) 
GAS LASERS/FEASIBILITY STUDIES 
Problems of atomic reactor-lasers, 4:16145 (N-78-20490) 
GAS LASERS/FREQUENCY CONTROL 
Long-term instability and irreproducibility of a e laser frequency 
and requirements to be satisfied by automatic frequency control 
systems, 4:16866 
GAS LASERS/FREQUENCY SELECTION 
Real-time spectral analysis of far-infrared laser pulses using an 
SAW dispersive delay line, 4:16851 
GAS LASERS/OPTICAL PUMPING 
Gas lasers with wide-band optical pumping (review), 4:16877 
GAS LASERS/OPTIMIZATION 
Bipolar He-Cd hollow-cathode laser, 4:16875 
GAS LASERS/POLARIZATION 
Effect of interference of atomic states on the polarization 
characteristics of multifrequency gas laser emission, 4:16891 
GAS LASERS/POWER 
Nitrogen laser emitting ultraviolet radiation of high specific power 
at a high pulse repetition frequency, 4:16871 
GAS LASERS/STIMULATED EMISSION 
Ultraviolet-emitting gold vapor laser, 4:16872 
GAS OILS/CATALYTIC CRACKING 
Ligh oil-gas cracking on zeolite-containing catalysts, 4:15178 


GASES/WAVE PROPAGATION 


GAS TURBINES/COMBUSTION CHAMBERS 
Gas turbine combustion chambers (Patent), 4:16922 
GAS TURBINES/COMBUSTION PRODUCTS 
Combustion product distributions in the primary zone of a gas 
turbine combustor, 4:16925 
GAS TURBINES/CONSTRUCTION 
Gas turbine construction program of AEG-KANIS, 4:15925 
GAS TURBINES/CONTROL SYSTEMS 
Apparatus for preventing surging of a gas turbine (Patent), 4:16583 
Gas turbine power plant control apparatus having a multiple 
backup control system (Patent), 4:15936 
GAS TURBINES/DESIGN 
Gas turbine construction program of AEG-KANIS, 4:15925 
GAS TURBINES/GAS FLOW 
Study on the cooling-gas flow rate in a helium turbine rotor, 
4:16059 (JAERI-M-7318) 
GAS TURBINES/INSTALLATION 
Method of installation of large capacity gas-turbine powered 
electrical generating machinery (Patent), 4:15939 
GAS TURBINES/MATERIALS 
Gas dynamic setup to study heat resisting materials in liquid fuel 
combustion products (500 to 1200 C.), 4:15917 
Interdisciplinary research and development on the effects of the 
nature and properties of ceramic materials in the design of 
advanced structural components. Semiannual status report, 
4:16698 (N-78-17223) 
GAS TURBINES/MEETINGS 
High temperature problems i a turbine engines, 4:16582 
GAS TURBINES/OPERATIO 
Improved efficiency cycles using oxidation of natural gas 
liquid hydrocarbons and other fossil foe 4:15943 (NP-tr-2055) 
GAS TURBINES/PERFORMANCE 
Comparison of main performance indices of power gas turbines 
designed according to different thermal diagrams, operating 
independently and in combined steam and gas power plants, 
4:15938 
Improved efficiency cycles using oxidation of natural gas 
liquid hydrocarbons and other fossil Tfocls 4:15943 (NP-tr-2055) 
GAS TURBINES/ROTORS 
Workable approach for extending the life of life-limited, 
inspectable, expensive components, 4:15907 (EPRI-NP-855) 
GAS TURBINES/TEMPERA’ MONITORING 
Gas turbine temperature sensor validation apparatus and method 
(Patent), 4:15932 
GAS UTILITIES/MARKET 
Natural gas supply of Frankfurt city. Example for intensifying gas 
sales in a densely populated area: The advantages as against 
district heat supply, 4:15232 
GASEOUS DIFFUSION PLANTS 
See also ORGDP 
GASEOUS DIFFUSION PLANTS/ECONOMIC ANALYSIS 
Economic evaluation of the gaseous diffusion on uranium 
enrichment, 4:15299 (JAERI-M-7344) 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/PURIFICATION 
Method for the purification of waste gas containing gaseous 
pollutants (Patent), 4:16953 
System for pollution suppression _—— 4:16911 
GASEOUS WASTES/SAMPLIN 
Test plan for the patents - SRT of the bi-gas pilot 
lant, 4:14978 (FE-2496-22) 
GASEOUS WASTES/WASTE PROCESSING 
oY for using reheat gas in sulfur recovery systems (Patent), 
4:1 
Method for the purification of waste gas containing gaseous 
llutants (Patent), 4:16953 
GASEOUS WASTES/WASTE PROCESSING PLANTS 
Method of wee a gas containing volatile organic materials 
(Patent), 4:16941 
GASES 
See also AIR 
COAL GAS 
COSMIC GASES 
IONIZED GASES 
NATURAL GAS 
GASES/DIELECTRIC PROPERTIES 
Gaseous dielectric compositions (Patent), 4:15996 
GASES/PHOTOCHEMICAL REACTIONS 
Photochemical thermal-energy process and generator (Patent), 
4:15659 
GASES/WAVE PROPAGATION 
Stability analysis of WONDY (a hydrocode based on the artifical 
viscosity method of von Neumann and Richtmyer) for a special 
case of Maxwell's Law, 4:17515 





GAS-INSULATED CABLES/DESIGN 


GAS-INSULATED CABLES/DESIGN 
Gas insulated transmission line with particle trap (Patent), 4:15993 
Gas insulated transmission line (Patent; 230 kV systems), 4:15994 
GASOLINE 
See also UNLEADED GASOLINE 
GASOLINE/BOILING POINTS 
Solution behaviour, boiling point curve, and steam pressure of 
mixed engine fuel/methanol mixtures, 4:15460 
GASOLI APORATION 
Evaporation losses in fixed-roof tanks. Reduction of losses by 
covering with loose discs, 4:15216 
GASOLINE/STORAGE 
Evaporation losses in fixed-roof tanks. Reduction of losses by 
covering with loose discs, 4:15216 
GASOLINE/VAPOR PRESSURE 
Solution behaviour, boiling point curve, and steam pressure of 
mixed engine fuel/methanol mixtures, 4:15460 
GASOLINE/YIELDS 
Factors determining the yield of compression gasoline: state 
uation investigation, 4:15191 
GAUGE INVARIANCE/CONFORMAL INVARIANCE 
Gauge-covariant conformal transformations, 4:17399 
GCFR E REACTORS/BREEDING RATIO 
Review of the breeding potentials of carbide, nitride and oxide 
fueled LMFBRs and GCFRs, 4:16100 (JAERI-M-7374) 
GCFR TYPE REACTORS/BURNUP 
Burnup effects on criticality, breeding and safety of 1,000 MWe 
led fast breeder reactor, 4:16101 (JAERI-M-7423) 
GCFR TYPE REACTORS/CRITICALITY 
Burnup effects on criticality, breeding and safety of 1,000 MWe 
ola rteal fast breeder reactor, 4:16101 (JAERI-M-7423) 
TYPE REACTORS/NUCLEAR FUELS 
Review of the breeding potentials of carbide, nitride and oxide 
fueled LMFBRs and GCFRs, 4:16100 (JAERI-M-7374) 
GCFR TYPE REACTORS/REACTOR ACCIDENTS 
PHAETON2 computer code for analysing accidents in a .000 
MWe helium cooled fast reactor, 4:16246 (KFK-2561) 
GCFR TYPE REACTORS/REACTOR MATERIALS 
Main requirements for structural materials. Chapter 2, 4:16114 
Operating conditions for the NPP structural materials. Chapter 1, 
4:16087 
GE SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED GE DETECTORS 
GE SEMICONDUCTOR DETECTORS/COMPTON EFFECT 
Compton scatter in germanium and its effect on imaging with 
-ray position-sensitive detectors, 4:16990 (CONF-781028- 


GE(LI DETECTORS 
See LI-DRIFTED GE DETECTORS 
IEMEINSCHAFTSKERNKRAFTWERK NECKAR REACTOR 
See NECKAR REACTOR 
GENE MUTATIONS/RADIOINDUCTION 
Induction of specific-locus mutations in the mouse by tritiated 
water, 4:17178 (CONF-781029-5) 
RELATIVITY THEORY/TRANSFORMATIONS 
General relativistic gravitation as the theory of broken symmetry 
of i a groups of transformations, 4:17510 (SLAC-PUB- 


167) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES/BIOLOGICAL EFFECTS 
a synthase activity in normal and acatalasemic mice, 
GENETIC VARIABILITY/BIOLOGICAL EFFECTS 
Influence of aa on two-kidney goldblatt hypertension in 
Dahl rats, 4:17191 
GENETIC VARIABILITY /MATHEMATICAL MODELS 
ee analysis of gametic disequilibrium in the Yanomama, 
IENETICS 


Evolution of continuous variation. III. Joint transmission of 
ae phenotype, and environment, 4:17135 
GENOTYPE 


Evolution of continuous variation. III. Joint transmission of 
enot roy and environment, 4:17135 
GENTILLY R CTOR/HYDRODYNAMICS 
GISMO: a program for calculating hydrodynamic oscillations in 
the Gentilly-1 steam mains, 4:16078 (AECL-5912) 
GEOCHEMICAL SURVEYS/ERRORS 
Possible pitfalls in the search for uranium deposits using lake 
sediments and lake waters, 4:15281 
GEOLOGIC DEPOS 
See also NATURAL GAS DEPOSITS 
OIL SAND DEPOSITS 
SALT DEPOSITS 
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URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/WATER INFLUX 
Geosphere transport model for risk evaluation: Calculation of 
maximum concentration of activity at given distances from the 
waste disposal site due to water invasion, 4:15421 
GEOLOGY/BIBLIOGRAPHIES 
Bibliography of New Mexico geology and mineral technology, 
1971-1975, 4:17210 (PB-278348) 
GEORGIA/GEOTHERMAL EXPLORATION 
C.D. Hopkins, et al., No. 2. Geothermal Well-Of-Opportunity, 
Wayne County, Georgia. Operational report, 4:15862 (NVO- 


1528-1) 
ENERGY/DEMONSTRATION PROGRAMS 
Solar, geothermal, electric and storage systems program summary 
document, FY 1979, 4:15483 (DOE/ET-0041(78)) 
GEOTHERMAL ENERGY/ECONOMICS 
Some economic aspects of geothermal energy, 4:15864 (CONF- 
750353-) 
GEOTHERMAL ENERGY/ENERGY TRANSPORT 
Geothermal and solar integrated energy transport and conversion 
system (Patent), 4:15872 
GEOTHERMAL ENERGY/GEOTHERMAL POWER PLANTS 
Geothermal energy in 1978: situation and prospects, 4:15847 
GEOTHERMAL ENERGY/GEOTHERMAL RESOURCES 
Geothermal energy in 1978: situation and prospects, 4:15847 
GEOTHERMAL ENERGY/MEETINGS 
Geothermal phenomenon and its applications, 4:15846 (CONF- 
750353-) 
GEOTHERMAL ENERGY/RESEARCH PROGRAMS 
Solar, geothermal, electric and storage systems program summary 
document, FY 1979, 4:15483 (DOE/ET-0041(78)) 
GEOTHERMAL ENERGY/USES 
Utiliztion of geothermal energy, 4:15866 (CONF-750353-) 
GEOTHERMAL ENERGY CONVERSION 
Geothermal and solar integrated energy transport and conversion 
system (Patent), 4:15872 
. of geothermal energy resources, 4:15874 (CONF- 
750353-) 
GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 
SYSTEMS 
Power conversion and systems for recovering geothermal heat 
(Patent), 4:15867 
GEOTHERMAL EXPLORATION 
Criteria and prospects in geothermal exploration, 4:15853 (CONF- 
750353-) 
GEOTHERMAL EXPLORATION/ELECTRICAL SURVEYS 
Plate motions and polar wandering, 4:15861 
GEOTHERMAL FIELDS 
See also SALTON SEA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GEOLOGIC STRUCTURES 
Structures of geothermal fields in the Pripyat depression, 4:15852 
GEOTHERMAL FIELDS/RESERVOIR PRESSURE 
— — vaporization in the Earth, 4:15876 (CONF- 
50353- 
GEOTHERMAL FIELDS/SEISMIC SURVEYS 
Research on the physical properties of geothermal reservoir rock. 
Quarterly eet March 1978, 4:15854 (COO-2908-3) 
GEOTHERMAL FL 
See also BRINES 
NATURAL STEAM 
GEOTHERMAL FLUIDS/ADDITIVES 
General Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
GEOTHERMAL FLUIDS/EMISSION SPECTROSCOPY 
General Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
GEOTHERMAL FLUIDS/SOLAR HEATING 
Geothermal and solar integrated energy transport and conversion 
system (Patent), 4:15872 
GEOTHERMAL FLUIDS/TRANSPORT 
Geothermal and solar integrated energy transport and conversion 
system (Patent), 4:15872 
GEOTHERMAL HEATING SYSTEMS 
Utiliztion of geothermal energy, 4:15866 (CONF-750353-) 
GEOTHERMAL POWER PLANTS/CAPACITY 
Utiliztion of geothermal energy, 4:15866 (CONF-750353-) 
GEOTHERMAL STEAM 
See NATURAL STEAM 
GEOTHERMAL SYSTEMS 
See also HOT-WATER SYSTEMS 
GEOTHERMAL SYSTEMS/EXPLOSIVE FRACTURING 
—. of geothermal energy resources, 4:15874 (CONF- 


-) 
GEOTHERMAL SYSTEMS/HEAT EXTRACTION 
a of geothermal energy resources, 4:15874 (CONF- 
53-) 
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GEOTHERMAL SYSTEMS/HEAT FLOW 
Geothermal energy and plate tectonics: computation of heat 
distribution in geothermal area, 4:15849 (CONF-750353-) 
GEOTHERMAL SYSTEMS/HYDRAULIC FRACTURING 
Stimulation of geothermal energy resources, 4:15874 (CONF- 
750353-) 
GEOTHERMAL SYSTEMS/TEMPERATURE DISTRIBUTION 
Geothermal energy and plate tectonics: computation of heat 
distribution in geothermal area, 4:15849 (CONF-750353-) 
GEOTHERMAL WELLS/COST 
Program in geothermal well technology directed toward 
achieving DOE/DGE power-on-line goals, 4:15868 (SAND-78- 
0766) 
GEOTHERMAL WELLS/PUMPS 
Geothermal well pump performance sensing system and monitor 
therefor (Patent), 4:15873 
GEOTHERMAL WELLS/TEMPERATURE LOGGING 
C.D. Hopkins, et al., No. 2. Geothermal Well-Of-Opportunity, 
Wayne County, Georgia. Operational report, 4:15862 (NVO- 
1528-1) 
GEOTHERMAL WELLS/WELL DRILLING 
C.D. Hopkins, et al., No. 2. Geothermal Well-Of-Opportunity, 
Wayne County, Georgia. Operational report, 4:15862 (NVO- 
1528-1) 
Feasibility of water jet coring. Task I report, 4:15871 (TID-28700) 
Program in geothermal well technology directed toward 
achieving DOE/DGE power-on-line goals, 4:15868 (SAND-78- 
0766) 
GEOTHERMAL WELLS/WELL LOGGING 
Design and performance of geothermal hybrid microcircuits, 
4:15863 (SAND-78-1168C) 
GERM CELLS/RADIATION DOSES 
Radiation dosimetry in experimental animals exposed to tritiated 
water under different conditions (Comparison between single 
injection and protracted low-level exposures in mice), 4:17179 
(CONF-78 1029-7) 
GERMAN FEDERAL REPUBLIC/BUILDING CODES 
20 per cent saving expected. Basis of the Heating Plant Ordinance, 
4:16505 
Energy Conservation Act and Thermal Insulation Ordinance, 
4:16484 
GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 
Coal chemistry in Germany. Yesterday, today, tomorrow, 4:14954 
GERMAN FEDERAL REPUBLIC/COAL MINES 
German planning atlas. Vol. 1. North-Rhine Westphalia. Brown 
coal 2, 4:15118 
GERMAN FEDERAL REPUBLIC/COAL MINING 
Coal - energy source and chemical element. Hard coal mining in 
the Marl region, 4:15084 
GERMAN FEDERAL REPUBLIC/COORDINATED 
RESEARCH PROGRAMS 
Research, development and innovations in the field of coal. 
Answer of the Federal Government to a question raised in the 
Bundestag, 4:15129 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
Situation report for 1978, 4:16569 
GERMAN FEDERAL REPUBLIC/ECONOMIC 
DEVELOPMENT 
Energy, innovation, and microprocessors: continuity in the 
research policy, 4:16366 
Investment boom in energy economy run out, 4:16397 
GERMAN FEDERAL REPUBLIC/ELECTRIC POWER 
Connection costs and building costs subsidies in the electricity 
supply, 4:16424 
Development of the electric power industry in the FRG in 1977, 
4:16425 
Electricity supply and the role of the state. The regulatory system 
of public energy supply in the FRG (Book, in German), 4:16427 
Statistics of the economy: figures of the energy economy and the 
iron and steel industry from January to February 1978, 4:16431 
GERMAN FEDERAL REPUBLIC/ELECTRIC UTILITIES 


Economic development of regional public utilities from 1961-1978, 


4:16349 
Forced investment reduction in public electricity supply. 
Obstacles in power plant construction programmes led to a 
reduced investment budget, 4:16426 
GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 
Demand for energy natural gas, 4:15231 
Statistics of the economy: figures of the energy economy and the 
iron and steel industry in January 1978, 4:16432 
Statistics of the economy: figures of the energy economy and the 
iron and steel industry from January to February 1978, 4:16431 
GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Development of sectoral final and basic energy demand in the 
Federal Republic of Germany, 4:16390 (Juel-1452) 


GERMAN FEDERAL REPUBLIC/RESEARCH PROGRAMS 


GERMAN FEDERAL REPUBLIC/ENERGY POLICY 


Act concerning the stockpiling of petroleum and petroleum 
products (Erdoelbevorratungsgesetz - ErdoelBevG). Dated July 
25th, 1978, 4:15217 

Analysis and forecast of the development in the ees 4 economy 
as a basis of regional energy policies in Rhineland-Palatinate, 
4:16395 

Changes in the guidelines for the implementation of the Act to 
Secure the Use of Coal in the Power Industry and for the 
implementation of the Third Act on the Use of Coal for Power 
Generation. June 29, 1978, 4:16408 

Energy, innovation, and microprocessors: continuity in the 
research policy, 4:16366 

Recommendation for a resolution and report of the committee for 
economy (9th committee) regarding the government's draft of 
an act concerning the stockpiling of petroleum and petroleum 
products (Erdoelbevorratungsgesetz - ErdoelBevG). Printed 
matter 8/1634, 4:15218 

GERMAN FEDERAL REPUBLIC/ENERGY SOURCE 

DEVELOPMENT 

Investment boom in energy economy run out, 4:16397 

GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 

Analysis and forecast of the development in the energy economy 
as a basis of regional energy policies in Rhineland-Palatinate, 
4:16395 

Perspectives of the energy industry. Structure - contraction 
enforcement and price legislation - reform of the general supply 
conditions (Book, in German), 4:16398 

GERMAN FEDERAL REPUBLIC/GROSS NATIONAL 

PRODUCT 

Simulation of the system, Energy, Environment, and 
Economic model of Baden-Wuerttemberg. Part 1, 4: 16388 
(IKE-K-51-2) 

Simulation of the system, Energy, Environment, and Economy. 
Economic model of Baden-Wuerttemberg. Part 2 (in German), 
4:16389 (IKE-K-54-2) 

GERMAN FEDERAL REPUBLIC/INDUSTRIAL PLANTS 

Energy supply contracts and shutdown of — 4:16396 

GERMAN FEDERAL REPUBLIC/INDUSTR 

Simulation of the system, Energy, etree and Economy 
Economic model of Baden-Wuerttemberg. Part 1, 4:16388 
(IKE-K-51-2) 

Simulation of the system, Energy, Environment, and Economy. 
Economic model of Baden-Wuerttemberg. Part 2 (In Gunn 
4:16389 (IKE-K-54-2) 

GERMAN FEDERAL REPUBLIC/LEGISLATION 

Changes in the guidelines for the implementation of the Act to 
Secure the Use of Coal in the Power Industry and for the 
implementation of the Third Act on the Use of Coal for Power 
Generation. June 29, 1978, 4:16408 

GERMAN FEDERAL REPUBLIC/METAL INDUSTRY 

Statistics of the economy: figures of the energy economy and the 

iron and steel industry from January to February 1978, 4:16431 
GERMAN FEDERAL REPUBLIC/MINERAL RESOURCES 

Aspects of raw material policies and the situation of German 

mining 1977, 4:16363 
GERMAN FEDERAL REPUBLIC/NATURAL GAS FIELDS 

6.9% more natural gas. Production increase between Weser and 

Ems and in Hannover, 4:15226 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 

Demand for energy natural gas, 4:15231 

Development of the German natural gas industry in 1977, 4:15229 

Natural gas for a long-term assured energy supply - also after the 
year 2000, 4:15230 

GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 

Economic growth and nuclear energy demand until 1985, 4:16131 

GERMAN FEDERAL REPUBLIC/POLLUTION 

REGULATIONS 

Keeping the air clean, fighting noise, and protection of waters 
(Bund and Laender regulations), 4:17058 

GERMAN FEDERAL REPUBLIC/POWER GENERATION 

Statistics of the economy: figures of the energy economy and the 
iron and steel industry in January 1978, 4:16432 

Use of coal and nuclear energy for electric power generation in 
the Federal Republic of Germany, 4:16428 

GERMAN FEDERAL REPUBLIC/PRODUCTION 

Development of the German natural gas industry in 1977, 4:15229 

GERMAN FEDERAL REPUBLIC/RAILWAYS 

Measurements in the framework of environmental protection. 
Measuring equipment and measuring standards for the 
determination of air-borne pollutants, 4:17066 

GERMAN FEDERAL REPUBLIC/RESEARCH PROGRAMS 

Energy, innovation, and microprocessors: continuity in the 
research policy, 4:16366 

Status of the West German terrestrial photovoltaic program, 
4:15561 





GERMAN FEDERAL REPUBLIC/RESIDENTIAL 


GERMAN FEDERAL REPUBLIC/RESIDENTIAL BUILDINGS 

Simulation of the system, Energy, Environment, and Economy. 
Economic model of Baden-Wuerttemberg. Part 1, 4:16388 
(IKE-K-51-2) 

Simulation of the system, Energy, Environment, and Economy. 
Economic model of Baden-Wuerttemberg. Part 2 (In German), 
4:16389 (IKE-K-54-2) 

GERMAN FEDERAL REPUBLIC/SOLAR ENERGY 

Minister's measures to promote solar technology, 4:15486 

Reference: solar energy research questions on the subject of ‘solar 
energy in the Federal Republic of Germany’ put to the experts. . 
First results of the inquiry, 4:16437 

Solar energy utilisation in buildings, 4:15737 

GERMAN FEDERAL REPUBLIC/SOLAR FLUX 
Radiation energy of the sun depending on the weather, 4:15490 
GERMAN FEDERAL REPUBLIC/STORAGE FACILITIES 

Gas storage caverns in the salt formation of Epe, 4:15246 

Underground storage caverns in the Federal Republic of 
Germany, 4:15215 

GERMANATES/AMORPHOUS STATE 
Helium migration in alkali germanate glasses, 4:16738 
GERMANIUM/ALFVEN WAVES 

Alfven-wave oscillations in a sphere, with applications to electron- 

hole drops in Ge, 4:17506 
GERMANIUM/CARRIER MOBILITY 

Alfven-wave oscillations in a sphere, with applications to electron- 

hole drops in Ge, 4:17506 
GERMANIUM/HELICON RESONANCE 

Alfven-wave oscillations in a sphere, with applications to electron- 

hole drops in Ge, 4:17506 
GERMANIUM/HOLES 

Alfven-wave oscillations in a sphere, with applications to electron- 

hole drops in Ge, 4:17506 
GERMANIUM/PHYSICAL RADIATION EFFECTS 

Changes in radiation defects caused by annealing at 220 °K of 

germanium irradiated with fast electrons at 77 °K, 4:16683 
GERMANIUM 61/DELAYED PROTONS 

Extension of the T /sub z/ = -3/2 series of beta-delayed proton 
precursors in the fp shell (excitation energy, transition rates, log 
FT values, B strength, J, 77), 4:17456 (LBL-7161) 

GERMANIUM 61/ENERGY LEVELS 

Extension of the T /sub z/ = -3/2 series of beta-delayed proton 

ar nse in the fp shell (excitation energy, transition rates, log 
values, B strength, J, 77), 4:17456 (LBL-7161) 
GERMANIUM 61/MASS 

Extension of the T /sub z/ = -3/2 series of beta-delayed proton 
precursors in the fp shell (excitation energy, transition rates, log 
FT values, B strength, J, 7), 4:17456 (LBL-7161) 

GERMANIUM ALLOYS/CHARGED-PARTICLE TRANSPORT 

Effects of disorder on the transition temperature and transport 

— of a low-T/sub c/ A15 superconductor: MosGe, 


GERMANIUM ALLOYS/CHEMICAL VAPOR DEPOSITION 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977 (Nbs Ge), 
4:16620 (N-78-19392) 
GERMANIUM ALLOYS/CRITICAL CURRENT 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977 (Nbs Ge), 
4:16620 (N-78-19392) 
GERMANIUM ALLOYS/CRITICAL FIELD 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977 (Nbs Ge), 
4:16620 (N-78-19392) 
GERMANIUM ALLOYS/FABRICATION 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977 (Nbs Ge), 
4:16620 (N-78-19392) 
GERMANIUM ALLOYS/TRANSITION TEMPERATURE 
Effects of disorder on the transition temperature and transport 
oe e of a low-T/sub c/ A15 superconductor: MosGe, 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977 (Nbs Ge), 
4:16620 (N-78-19392) 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GIANT CELLS 
See TUMOR CELLS 
GKN REACTOR (NECKAR) 
See NECKAR REACTOR 
GLASS/LASER DRILLING 
Mechanisms of non-photochemical hole-burning in organic 
glasses, 4:16782 
GLASS INDUSTRY/ENERGY CONSERVATION 
Investigation of the usefulness of heating with microwaves as an 
energy saving technique, 4:16538 (STU-77-5479) 
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GLASS INDUSTRY/INDOOR AIR POLLUTION 
Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 
GLASS INDUSTRY/INDUSTRIAL MEDICINE 
Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 


278043) 
GLAUBER THEORY/HADRON REACTIONS 
Fresnel, eikonal, and nonadiabatic corrections in hadron-nuclear 
scattering, 4:17415 
GLAZING MA 
Device for collecting solar energy (Patent; hollow transparent 
roof tiles as collector glazing), 4:15811 
GLAZING MATERIALS/THERMAL INSULATION 
Transparent thermal insulating system (Patent), 4:15802 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOBULINS 
Tumor specific immune response of experimental active-specific 
immunotherapy (Concanavalin A, rats), 4:17158 
GLOVEBOXES/RADIOACTIVITY 
Monitoring system of the Tritium Research Laboratory, Sandia 
Laboratories, Livermore, CA, 4:17075 (SAND-78-8608) 
GLUCOSE/CHEMICAL REACTIONS 
Chromatographic separation and continuously referenced, on-line 
monitoring of creatine kinase isoenzymes by use of an 
immobilized-enzyme microreactor, 4:16760 
GLUCOSE/FERMENTATION 
Process development studies on the bioconversion of cellulose and 
production of ethanol. Progress report, September 1, 1978, 
4:15463 (LBL-7880) 
GLUCOSE/METABOLISM 
Lipogenesis in the developing brain from intracranially 
administered [1-'*C] acetate and [U-'*C] glucose, 4:17126 
Metabolism in normal and virus-transformed chick embryo 
fibroblasts as observed with glucose labeled with ™*C and 
tritium and with tritium-labeled water, 4:17110 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
GLUON MODEL/INFRARED DIVERGENCES 
Collinear and infrared divergences in the two-gluon annihilation 
of a quark-antiquark pair, 4:17401 
GLUON MODEL/INSTABILITY 
Instability of Yang-Mills equations and condensation of gluon 
field, 4:17432 
GLUON MODEL/MASS SPECTRA 
Effect of an admixture of valence gluons on the spectrum of 
hadron ground states, 4:17407 
GLUON MODEL/PION CONDENSATION 
Instability of Yang-Mills equations and condensation of gluon 
field, 4:17432 
GLUTAMINE/BIOSYNTHESIS 
Initial organic products of assimilation of [** NJammonium and 
[*N]nitrate by tobacco cells cultured on different sources of 
nitrogen (Glutamine), 4:17142 
GLYCOLS/STRUCTURAL CHEMICAL ANALYSIS 
Poitediol, a new nonisoprenoid sesquiterpene diol from the marine 
alga Laurencial poitei, 4:16775 
GOLD/CARBON 12 REACTIONS 
Momentum transfer to target-fragmentation products in the 
reactions of 25-GeV '*C with Au, 4:17475 
GOLD/ELECTRON COLLISIONS 
Mott electron spin polarization analysis system of novel design, 
4:17290 
GOLD/ION-ATOM COLLISIONS 
Charge exchange cross sections for relativistic ions, 4:17301 
GOLD/LIQUID COLUMN CHROMATOGRAPHY 
Chromatography of metal ions with a thioglycolate chelating 
resin, 4:16758 
GOLD 197 TARGET/ELECTRON REACTIONS 
Bremsstrahlung of relativistic electrons in a screened Coulomb 
potential, 4:17455 
GOLD 197 TARGET/KRYPTON 86 REACTIONS 
y-ray multiplicities from a diffusion model incorporating one-body 
dissipation, 4:17463 
GOLD COMPLEXES/STRUCTURAL CHEMICAL ANALYSIS 
Three coordination in metal complexes, 4:16633 
GRAIN BOUNDARIES/STRESS ANALYSIS 
Diffusional creep and diffusionally accommodated grain 
rearrangement, 4:1 
/MECHANICAL PROPERTIES 
Mechanical properties of the rocks in Stripa, Kraakmaala, 
Finnsjoen and Blekinge, 4:15386 (K BS-TR-48) 
LOCYTES 


See LEUKOCYTES 
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GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/OXIDATION 
Comparison in water-vapor corrosion between resin-bonded and 
silicon-bonded graphite compacts, 4:16064 (JAERI-M-7477) 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Nuclear graphite based on coal tar pitch; behavior under neutron 
irradiation between 400 and 1400°C, 4:16056 (CEA-CONF- 
4030) 
GRAPHITE/SORPTIVE PROPERTIES 
Separation of uranium hexafluoride from plutonium hexafluoride 
by means of selective intercalation in graphite (Patent), 4:16761 
GRASS/INVENTORIES 
Vegetation types and forest productivity, west part of Syncrude’s 
Lease 17, Alberta. Environmental Research Monography 1977- 
6, 4:17085 (NP-23408) 
GRASSHOPPERS/ENERGY BALANCE 
Energy balance of the population of Orthochtha brachycnemis 
Karsch, the principal acridid species of the Lamto Savanna 
(Ivory Coast), 4:17109 (BNWL-tr-202) 
GRAVITATION 
General relativistic gravitation as the theory of broken symmetry 
of intransitive groups of transformations, 4:17510 (SLAC-PUB- 
2167) 
GRAVITATION/RESEARCH PROGRAMS 
Progress report for a research program in theoretical high-energy 
physics (Summaries of research activities at Brown University), 
4:17372 (COO-3130TA-344) 
GRAVITATIONAL COLLAPSE/NEUTRINO-ELECTRON 
INTERACTIONS 
Effects of neutrino degeneracy and of downscatter on neutrino 
radiation from dense stellar cores, 4:17226 
GREAT BRITAIN 
See UNITED KINGDOM 
GREECE/URANIUM DEPOSITS 
Radiometric survey by car-borne scintillometer in the Khalkidhiki 
peninsula. II. Preliminary report, 4:15267 (DEMO-77/1G) 
GREEN RIVER FORMATION/BIOGEOCHEMISTRY 
Biogenic-chemical stratified lake model for the origin of oil shale 
of the Green River Formation: alternative to the Playa-lake 
model, 4:15248 
GREEN RIVER FORMATION/SEDIMENTS 
Sedimentology of a saline closed basin: the Wilkins Peak member, 
Green River formation (eocene) Wyoming, 4:15250 
GREENHOUSES/PERFORMANCE 
Design and performance considerations of evaporative-pad, waste- 
heat greenhouses, 4:16509 (CONF-78 1202-24) 
GREENHOUSES/WASTE HEAT UTILIZATION 
Design and performance considerations of evaporative-pad, waste- 
heat greenhouses, 4:16509 (CONF-781202-24) 
Nuclear power plant waste heat utilization, 4:16548 (COO-2869-1) 
GRENOBLE REACTOR MELUSINE-1 
See MELUSINE-1] REACTOR 
GRINDING/CONTROL 
Investigation of the signal of magnetic permeability of the ball- 
and-fuel mass in a commercial ball drum mill, 4:15102 
GROUND DISPOSAL 
See UNDERGROUND DISPOSAL 
GROUND DISPOSAL/FEASIBILITY STUDIES 
Admissible rate of waste (residue) application on land with regard 
to high efficiency in crop production and soil pollution 
abatement, 4:17089 
Land as a waste management alternative, 4:17087 
GROUND DISPOSAL/GOVERNMENT POLICIES 
Admissible rate of waste (residue) application on land with regard 
to high efficiency in crop production and soil pollution 
abatement, 4:17089 
Economic and regulatory aspects of land application of wastes to 
agricultural lands, 4:17088 
GROUND SUBSIDENCE/MATHEMATICAL MODELS 
LLL environmental studies of in situ coal gasification. Annual 
report, fiscal year 1977, 4:14982 (UCRL-50032-78) 
GROUND WATER/CHEMICAL COMPOSITION 
Analyses and age determinations of groundwater in large depths, 
4:17209 (KBS-TR-62) 
Composition of ground water in deep layers of bedrock, 4:17219 
(KBS-TR-36) 
GROUND WATER/CONTAMINATION 
Leaching of irradiated UO: fuel, 4:15395 (K BS-TR-70) 
GROUND WATER/FORCED CONVECTION 
Ground water movements around a repository. Thermal analyses, 
4:15388 (KBS-TR-54-02) 
GROUND WATER/ISOTOPE DATING 
Analyses and age determinations of groundwater in large depths, 
4:17209 (KBS-TR-62) 
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GROUND WATER/MONITORING 
LLL environmental studies of in situ coal gasification. Annual 
report, fiscal year 1977, 4:14982 (UCRL-50032-78) 
GROUND WATER/RADIOLYSIS 
Consideration of radiolysis of ground water, 4:15401 (KBS-TR-78) 
GROUND WATER/RADIONUCLIDE MIGRATION 
Study of the burial ground used for radioactive waste at the Little 
Forest area near Lucas Heights New South Wales, 4:15372 
(AAEC/E-427) 
GROUND-WATER RESERVES 
See AQUIFERS 
GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
GUNS/EROSION 
Propellant driven turbulent interior ballistics and wall erosion, 
4:16801 (UCRL-81289) 


H 


H1 REGIONS/SPATIAL DISTRIBUTION 
The galactic distribution of carbon monoxide: an out-of-plane 
survey. , 4:17261 (N-78-17965) 
HADRON REACTIONS/ELASTIC SCATTERING 
Hadron-deuteron scattering at 50 GeV (Glauber theory, 
differential cross sections), 4:17347 (COO-3130TB-248) 
HADRON REACTIONS/EXCITATION 
Fresnel, eikonal, and nonadiabatic corrections in hadron-nuclear 
scattering, 4:17415 
HADRON REACTIONS/INCLUSIVE INTERACTIONS 
Inclusive processes with large transverse momenta in the 
interaction of fast hadrons with nuclei, 4:17417 
HADRON-HADRON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/BREAKUP 
REACTIONS 
Hadron-deuteron scattering at 50 GeV (Glauber theory, 
differential cross sections), 4:17347 (COO-3130TB-248) 
HADRON-HADRON INTERACTIONS/DUAL RESONANCE 
MODEL 
Dual topological unitarization -- phenomenological aspect, 4:17398 
(COO-3130TA-342) 
HADRON-HADRON INTERACTIONS/ELASTIC 
SCATTERING 
Hadron-deuteron scattering at 50 GeV (Glauber theory, 
differential cross sections), 4:17347 (COO-3130TB-248) 
HADRON-HADRON INTERACTIONS/TRANSVERSE 
MOMENTUM 
Quantum-chromodynamic approach for the large-transverse- 
momentum production of particles and jets, 4:17406 
HADRONS 
See also BARYONS 
MESONS 
HADRONS/ELECTROPRODUCTION 
Charge correlations in electroproduction of hadrons, 4:17383 
Electroproduction of charged pions in the quark-fragmentation 
region, 4:17336 
HADRONS/GROUND STATES 
Effect of an admixture of valence gluons on the spectrum of 
hadron ground states, 4:17407 
HADRONS/MASS SPECTRA 
Effect of an admixture of valence gluons on the spectrum of 
hadron ground states, 4:17407 
HADRONS/PAIR PRODUCTION 
Observables for the analysis of event shapes in e* e~ annihilation 
and other proceses, 4:17424 
HADRONS/PARTICLE MODELS 
Nontopological solitons, 4:17437 
HADRONS/PARTICLE PRODUCTION 
Cut vertices and their renormalization: A generalization of the 
Wilson expansion, 4:17381 
HADRONS/WEAK PARTICLE DECAY 
Weak decays (Lectures, phenomenology), 4:17391 (SLAC-PUB- 
2232) 
HAFNIUM/DIFFUSION 
Volume and grain boundary diffusion of Hf in polycrystalline 
Er2Os, 4:16702 
HAFNIUM ISOTOPES/HIGH SPIN STATES 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
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HAFNIUM ISOTOPES/ROTATIONAL STATES 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
HAFNIUM OXIDES/IONIC CONDUCTIVITY 
Fluorite-type oxygen conductors, 4:16726 
HAFNIUM SULFIDES/RAMAN EFFECT 
it scattering studies of solids and atomic vapors, 4:16737 
BL-8222) 


IES 
See also CHLORIDES 
FLUORIDES 
HALIDES/IONIC CONDUCTIVITY 
Light scattering measurements in solid ionic conductors, 4:16722 
HALIDES/STRUCTURAL CHEMICAL ANALYSIS 
Three coordination in metal complexes, 4:16633 
HALL GENERATORS 
See MHD GENERATORS 
HANFORD RESERVATION/NUCLEAR PARKS 
Conceptual study, 4:16011 (PNL-2640(App.)) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
STORAGE 
Recommended well drilling and testing program, 4:15411 (PUB- 
50 


11) 
HAPTOGLOBINS/GENETICS 
Frequency in Japanese of genetic variants of 22 proteins. I. 
Albumin, ceruloplasmin, haptoglobin, and transferrin, 4:17173 
HAZARDOUS MATERIALS/CHROMIUM 
Disposal of hazardous materials - chromium recycling (France), 
4:16557 (PB-279152) 
HAZARDOUS MATERIALS/HEALTH HAZARDS 
Health hazard evaluation determination report 77-63-449, 
McDonnel Aircraft Company, St. Louis, Missouri, 4:17046 (PB- 
278058) 
HAZARDOUS MATERIALS/MONITORING 
Health hazard evaluation determination report 77-63-449, 
McDonnel Aircraft Company, St. Louis, Missouri, 4:17046 (PB- 
278058) 
H-COAL PROCESS/PILOT PLANTS 
Phase II laboratory support for H-Coal Project. Monthly progress 
report No. 23, August 1978, 4:15007 (FE-2547-23) 
H-COAL PROCESS/PROCESS DEVELOPMENT UNITS 
Phase II laboratory support for H-Coal Project. Monthly progress 
a No. 23, August 1978, 4:15007 (FE-2547-23) 
HAZARDS/EVALUATION 
Factors influencing the public perception of risks to health and 
safety: a brief summary, 4:17165 (BNL-24000) 
HEALTH PHYSICS 
See RADIATION PROTECTION 


See also MYOCARDIUM 
HEART/SCINTISCANNING 

Tantalum-178 - a short-lived nuclide for nuclear medicine: 
production of the parent W-178, 4:17150 

Tantalum-178 - a short-lived nuclide for nuclear medicine: 
development of a potential generator system, 4:17151 

HEAT DISTRIBUTION SYSTEMS/COMPUTER-AIDED 

DESIGN 

Interactive optimal design of district heating networks, 4:16567 

HEAT DISTRIBUTION SYSTEMS/COST 
Cost of gas and district-heating distribution, 4:15228 
HEAT DISTRIBUTION SYSTEMS/ECONOMICS 
Interactive optimal design of district heating networks, 4:16567 
HEAT ENGINES 
See also STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Traveling wave heat engine (Patent), 4:16959 
HEAT EXCHANGERS 
See also HEAT PUMPS 
HEAT EXCHANGERS/CLEANING 

Method of preventing the accumulation of micro-organisms in 

thermal energy conversion systems (Patent), 4:15688 
HEAT EXCHANGERS/DESIGN 

Fireplace heat exchanger assembly (Patent), 4:16493 

Fireplace heat intensifier (Patent), 4:16494 

Flat plate heat exchanger, 4:16817 

General aspects of air-cooled heat exchangers, 4:16812 

Low flow velocity, fine-screen heat exchangers and vapor-cooled 
cryogenic current leads, 4:16819 (LA-7395) 

Optimization of dimensions of heat exchangers in intermediate 
loops of district heating hot water networks of nuclear heat and 
power plants, 4:16012 

HEAT EXCHANGERS/FABRICATION 

Low flow velocity, fine-screen heat exchangers and vapor-cooled 

coyaees current leads, 4:16819 (LA-7395) 
HEAT EXCHANGERS/HEAT TRANSFER 
Method of heat exchange and heat exchanger (Patent), 4:16904 
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HEAT EXCHANGERS/MATERIALS 
State-of-the-art survey of joinability of materials for OTEC heat 
exchangers, 4:15685 (ORNL/TM-6284) 
HEAT EXCHANGERS/MATHEMATICAL MODELS 
Determination of dynamic characteristics of counterflow heat 
exchanger (Theoretical analysis.), 4:16814 
Selection of the type of independent heating in theoretical and 
experimental modeling of heat exchanger dynamics, 4:16807 
HEAT EXCHANGERS/OPERATION 
Prototype solar heated hot water systems and double-walled heat 
exchangers. Progress report, 4:15749 (DOE/NASA/CR- 
150854) 
HEAT EXCHANGERS/PERFORMANCE TESTING 
Low flow velocity, fine-screen heat exchangers and vapor-cooled 
cryogenic current leads, 4:16819 (LA-7395) 
HEAT EXCHANGERS/TESTING 
Prototype solar heated hot water systems and double-walled heat 
exchangers. Progress report, 4:15749 (DOE/NASA/CR- 
150854) 
HEAT PIPES/BIBLIOGRAPHIES 
Heat pipe technology: a bibliography with abstracts. Quarterly 
update, April-June 1978, 4:16799 (TAC-HP-78-002) 
HEAT PIPES/DESIGN 
External tube artery flexible heat pipe (Patent), 4:16815 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
Heat pump for heating residential and common rooms, 4:16495 
HEAT PUMPS/COMPRESSORS 
Prospects of constructing large turbocompressor machines for 
heat pump systems, 4:16464 
HEAT PUMPS/CONTROL SYSTEMS 
Heat pump control system (Patent), 4:16460 
HEAT PUMPS/COST 
Gas heat pumps - an energy-saving alternative, 4:16471 
HEAT PUMPS/DESIGN 
Experience in the design, installation and operation of heat pumps 
using groundwater as source of heat, 4:16496 
Heat pump system with high efficiency reversible helical screw 
rotary compressor (Patent), 4:16499 
Traveling wave heat engine (Patent), 4:16959 
HEAT PUMPS/ECONOMICS 
World's largest gas heat pump is in Paderborn, 4:16466 
HEAT PUMPS/EFFICIENCY 
Efficiency of unitary heat pumps, 4:16456 (PB-278921) 
Use of heat pumps in public and communal buildings, 4:16508 
HEAT PUMPS/ENERGY CONSERVATION 
Rational use of energy with the aid of gas heat pumps, 4:16470 
HEAT PUMPS/ENERGY CONSUMPTION 
Comparing the economic efficiency of future space heating 
systems for the private households sector (In German), 4:16490 
(IKE-K-54-6) 
HEAT PUMPS/HEAT SOURCES 
Experience in the design, installation and operation of heat pumps 
using groundwater as source of heat, 4:16496 
HEAT PUMPS/LEGAL ASPECTS 
Impact of the water acts on the use of heat pumps, 4:16467 
HEAT PUMPS/PERFORMANCE 
Gas heat pumps - an energy-saving alternative, 4:16471 
Heat pumps in operation, today and in the future, 4:16468 
Use of heat pumps with solar collectors for domestic space heating 
in the united kingdom, 4:15716 
World's largest gas heat pump is in Paderborn, 4:16466 
HEAT PUMPS/PERFORMANCE TESTING 
Gas heat pumps plant in the Paderborn sports centre. A 
contribution to rational energy utilisation, 4:16472 
Performance evaluation of a low-first-cost, three-ton, air-to-air 
heat pump in the heating mode, 4:16491 (ORNL/CON-18) 
HEAT PUMPS/REFRIGERANTS 
Significance of the non-aceotropic binary refrigerants, when used 
in heat pumps and refrigeration plants, 4:16485 
HEAT PUMPS/REVIEWS 
Heat pumps in operation, today and in the future, 4:16468 
HEAT PUMPS/SOLAR HEAT ENGINES 
Solar power system (Patent), 4:15763 
HEAT PUMPS/USES 
Experience of development and application of heat pump systems, 
4:16511 
Situation report for 1978, 4:16569 
HEAT PUMPS/WATER RIGHTS 
Impact of the water acts on the use of heat pumps, 4:16467 
HEAT PUMPS/WORKING FLUIDS 
Prospects of constructing large turbocompressor machines for 
heat pump systems, 4:16464 
HEAT RECOVERY EQUIPMENT/COST BENEFIT ANALYSIS 
Heat recovery in supermarkets, 4:16514 
HEAT RECOVERY EQUIPMENT/DESIGN 
Combination dust collector and heat exchanger (Patent), 4:16948 





MARCH 7, 1979 


Heat recovery process (Patent), 4:16549 
Method and apparatus integrating water treatment and electrical 
power production (Patent), 4:15946 
Method and apparatus for preheating combustion air while 
cooling a hot process gas (Patent), 4:16553 
Recuperative heating system (Patent), 4:16480 
Solar energy collection panels and energy recovery systems 
(Patent), 4:15784 
System for utilizing heat contained in flue gas (Patent), 4:16551 
Ventilation system with thermal energy recovery (Patent), 4:16455 
HEAT RECOVERY EQUIPMENT/OPERATION 
Recuperative heating system (Patent), 4:16480 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Industrial steam generation. Higher economy due to heat recovery 
adjuncts, 4:16550 
Rotary air heater to recover heat from furnaces, 4:16555 
HEAT RESISTING ALLOYS/MECHANICAL PROPERTIES 
Gas dynamic setup to study heat resisting materials in liquid fuel 
combustion products (500 to 1200 C.), 4:15917 
HEAT SINKS/COATINGS 
Evaluation of coated heat sink materials for fusion applications, 
4:17626 (GA-A-15120) 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMAL ENERGY STORAGE EQUIPMENT 
THERMOCHEMICAL HEAT STORAGE 
Concepts for short-term storage in domestic building technology, 


See also CONVECTION 
Mechanisms of film flow during steam condensation in horizontal 
tube bundles, 4:16802 
HEAT TRANSFER/COMPUTER CODES 
THAC-SIP-3D: a three-dimensional, transient heat analysis code 
using the strongly implicit procedure, 4:15382 (K/CSD/TM-24) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING LOAD/CALCULATION METHODS 
Sol-air temperature, 4:16479 
HEATING SYSTEMS/BOILERS 
‘cheap’ boiler can turn out very expensive, 4:16482 
HEATING SYSTEMS/DESIGN 
Heating system (Patent), 4:16500 
Heating system with a thermal =. (Patent), 4:16498 
HEATING SYSTEMS/ECONOMICS 
Comparing the economic efficiency of future space heating 
systems for the private households sector (In German), 4:16490 
(IKE-K-54-6) 
Is there a boom for floor heating systems. Increasing importance 
as low-temperature heating system, 4:16504 
HEATING SYSTEMS/ENERGY CONSUMPTION 
Gas infrared radiators always of interest, 4:16545 
HEATING SYSTEMS/HEAT PUMPS 
Heating system with a thermal pump (Patent), 4:16498 
Home power generation, 4:15723 
HEATING SYSTEMS/HEAT RECOVERY 
Home power generation, 4:15723 
HEATING SYSTEMS/REGULATIONS 
“— ay saving expected. Basis of the Heating Plant Ordinance, 
HEATING SYSTEMS/SOLAR SPACE HEATING 
Home power generation, 4:15723 
HEAVY ION ACCELERATORS 
See also HHIRF 
HEAVY ION ACCELERATORS/FORECASTING 
Next generation of relativistic heavy ion accelerators, 4:16968 
(LBL-7921) 
HEAVY ION ACCELERATORS/REVIEWS 
Next generation of relativistic heavy ion accelerators, 4:16968 
(LBL-7921) 
HEAVY ION ACCELERATORS/SUPERCONDUCTING 
CAVITY RESONATORS 
Development and production of superconducting resonators for 
the Argonne Heavy Ion Linac, 4:16973 (CONF-780952-15) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CARBON 12 REACTIONS 
LITHIUM 7 REACTIONS 
OXYGEN 16 REACTIONS 
HEAVY ION REACTIONS/NUCLEAR REACTION KINETICS 
Deep-inelastic processes: a workbench for large scale motion in 
nuclear matter, 4:17489 (LBL-7757) 
HEAVY ION REACTIONS/RESEARCH PROGRAMS 
Theoretical and high energy physics. Progress report, 1977-1978 
(Summaries of research activities at the University of 
Minnesota), 4:17334 (COO-1764-342) 


HELIUM 3 A/FERROMAGNETISM 


Theory of heavy ion collisions. Annual progress report 
(Summaries of research activites at Rensselaer Polytechnic 
Institute), 4:17488 (COO-3463-51) 

HEAVY LEPTONS/CONSERVATION LAWS 

Heavy lepton phenomenology (Lectures), 4:17390 (SLAC-PUB- 

2219 


HEAVY LEPTONS/PARTICLE MODELS 
—! lepton phenomenology (Lectures), 4:17390 (SLAC-PUB- 
2219 


HEAVY LEPTONS/PARTICLE PRODUCTION 
Search for long-lived neutral heavy leptons in 400 GeV/c proton- 
nucleon interactions (Upper limit for cross sections), 4:17348 
(ORO-2504-282) 
HEAVY LEPTONS/PARTICLE PROPERTIES 
Heavy lepton phenomenology (Lectures), 4:17390 (SLAC-PUB- 
2219 


HEAVY LEPTONS/WEAK INTERACTIONS 
Heavy lepton phenomenology (Lectures), 4:17390 (SLAC-PUB- 
2219) 
HEAVY NUCLEI/NUCLEAR DATA COLLECTIONS 
Table of isotopes, 4:17464 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
JRR-2 REACTOR 
JRR-3 REACTOR 
NBSR REACTOR 
WR-1] REACTOR 
ZED-2 REACTOR 
HEAVY WATER MODERATED REACTORS/REACTOR 
KINETICS 
Modeling study of an 1800 MW(t) heavy water advanced gas 
cooled (hwag) reactor (CECAS code), 4:16084 
HECTORITE 
See MONTMORILLONITE 
HELICAL INSTABILITY 
Effect of magnetic shaping on the helical instability, 4:17569 
HELIOSTATS/DESIGN 
Multiple mirrored apparatus utilizing solar energy (Patent), 
4:15833 
HELIOSTATS/PERFORMANCE TESTING 
On the behaviour of heliostats in the extreme winter climate of the 
Swiss mountains, 4:15681 (AED-CONF-78-212-001) 
HELIOSTATS/SURFACES 
Renewable surface heliostat type solar mirror (Patent), 4:15834 
HELIOSTATS/TEST FACILITIES 
On the behaviour of heliostats in the extreme winter climate of the 
Swiss mountains, 4:15681 (AED-CONF-78-212-001) 
HELIUM/ALPHA REACTIONS 
Proton-helium elastic scattering from 40 to 400 GeV (differential 
cross sections, scattering amplitudes,glauber theory), 4:17345 
(CONF-780826-9) 
HELIUM/COSMOCHEMISTRY 
The composition of corotating energetic particle streams, 4:17254 
(N-78-21039) 
HELIUM/ENERGY LEVELS 
Calculation of autoionization positions and widths with 
applications to Penning ionization reactions (Miller golden rule 
formula), 4:17293 (LBL-8068) 
HELIUM/PERMEABILITY 
Helium migration in alkali germanate glasses, 4:16738 
HELIUM/PURIFICATION 
Preparation and purity measurement of extremely pure helium gas, 
4:16616 
HELIUM/STORAGE 
Preparation and purity measurement of extremely pure helium gas, 
4:16616 
HELIUM 3/ADSORPTION 
Helium monolayers, 4:17331 
Multilayer adsorbed helium in restricted geometries, 4:17332 
HELIUM 3/NEUTRON TRANSPORT 
Neutron scattering from helium, 4:17333 
HELIUM 3/PHASE DIAGRAMS 
Low temperature properties of dilute solutions of *He in 
superfluid *He, 4:17328 
HELIUM 3/SUPERFLUIDITY 
Physics of liquid and solid helium. Part II, 4:17326 
Superfluid *He, 4:17330 
HELIUM 3/ZERO SOUND 
Polarization potentials and elementary excitations in liquid *He, 
4:17322 
HELIUM 3 A/ANISOTROPY 
Theory of anisotropic superfluidity in *He, 4:17329 
HELIUM 3 A/FERROMAGNETISM 
Weak ferromagnetism of the A phase and singularities of the 
superfluid phase transition in He®, 4:17323 
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HELIUM 3 A/NUCLEAR MAGNETIC MOMENTS 
Weak ferromagnetism of the A phase and singularities of the 
superfluid phase transition in He*, 4:17323 
HELIUM 3 A/PHASE DIAGRAMS 
Superfluid *He, 4:17330 
HELIUM 3 A/THERMAL CONDUCTIVITY 
Kinetic properties of superfluid He*, 4:17324 
HELIUM 3 A/VISCOSITY 
Kinetic properties of superfluid He*, 4:17324 
HELIUM 3 B/PHASE DIAGRAMS 
Superfluid *He, 4:17330 
HELIUM 3 B/THERMAL CONDUCTIVITY 
Kinetic properties of superfluid He’, 4:17324 
HELIUM 3 B/VISCOSITY 
Kinetic properties of superfluid He*, 4:17324 
HELIUM 3 REACTIONS/ELASTIC SCATTERING 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
HELIUM 4 
See also HELIUM II 
HELIUM 4/ADSORPTION 
Helium monolayers, 4:17331 
HELIUM 4/NEUTRON TRANSPORT 
Neutron scattering from helium, 4:17333 
HELIUM 4/PHASE DIAGRAMS 
Low temperature properties of dilute solutions of *He in 
superfluid *He, 4:17328 
HELIUM 4/SUPERFLUIDITY 
Physics of liquid and solid helium. Part II, 4:17326 
HELIUM 4 BEAMS/BEAM PROFILES 
Use of transition-metal oxide films to study ion-beam profiles, 
4:16984 
HELIUM 4 TARGET/PHOTONUCLEAR REACTIONS 
Effect of multiple scattering in coherent photoproduction of 
mesons from nuclei, 4:17444 
Impulse approximation for partial photomeson reactions in nuclei, 
4:17445 
HELIUM 4 TARGET/PROTON REACTIONS 
Diffraction dissociation of high energy proton on helium 
(Preliminary results, 46 to 400 GeV/c, differential cross 
sectors), 4:17346 (CONF-780826-10) 
HELIUM II/VORTICES 
Catalog of two-dimensional vortex patterns, 4:17321 (LA-7384- 
MS) 
Collective oscillations of the vortex lattice in He II, 4:17325 
HELIUM IONS/ION-ATOM COLLISIONS 
Electron capture and impact ionization cross sections of He** in 
atomic hydrogen, 4:17312 
HELIUM-NEON LASERS/HARMONICS 
Second-harmonic generation in an external optical resonator, 
4:16892 
HELIUM-NEON LASERS/MODE LOCKING 
Locking of the longitudinal modes of an He-Ne laser using a 
Fabry-Perot etalon, 4:16874 
HEMIC DISEASES/CHROMOSOMAL ABERRATIONS 
Deletion of the long arm of chromosome 20 [del(20)(q11)] in 
myeloid disorders, 4:17131 
HERBS/INVENTORIES 
Vegetation types and forest productivity, west part of Syncrude’s 
Lease 17, Alberta. Environmental Research Monography 1977- 
6, 4:17085 (NP-23408) 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also PHENANTHROLINES 
PYRROLES 
QUINOLINES 
HETEROCYCLIC COMPOUNDS/GAS CHROMATOGRAPHY 
Polycyclic aromatic hydrocarbons and heterocycles. Dependence 
on the naturity of crude oils from the Gifhorn basin (North: 
Western Germany), 4:15203 
HEXADECANE/FERMENTATION 
Continuous culture of Candida lipolytica on n-hexadecane, 
55 


HFIR REACTOR/REACTOR KINETICS 
Nuclear reactor noise analysis for surveillance and system 
identification via dynamic data system methodology, 4:16052 
HFIR REACTOR/REACTOR NOISE 
Nuclear reactor noise analysis for surveillance and system 
identification via dynamic data system methodology, 4:16052 
HHIRF 
(Holifield Heavy Ion Research Facility.) 
HHIRF/PLANNING 
Status of the Holifield Heavy lon Research Facility Phase II 
booster, 4:16965 (CONF-780957-1) 
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HHIRF/REVIEWS 
Status of the Holifield Heavy Ion Research Facility Phase II 
booster, 4:16965 (CONF-780957-1) 
HIGGS BOSONS/PARTICLE PRODUCTION 
Astrophysical implications of new light Higgs bosons, 4:17228 
HIGGS MODEL/SOLITONS 
Theoretical and high energy physics. Progress report, 1977-1978 
(Summaries of research activities at the University of 
Minnesota), 4:17334 (COO-1764-342) 
HIGGS MODEL/STABILITY 
Theoretical and high energy physics. Progress report, 1977-1978 
(Summaries of research activities at the University of 
Minnesota), 4:17334 (COO-1764-342) 
HIGH BTU GAS/PURIFICATION 
Purification processes for coal gasification, 4:14972 
HIGH BTU GAS/SYNTHESIS 
Gasification process (Patent; for solid or liquid organic materials), 


4:15458 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Progress report for a research program in theoretical high-energy 
physics (Summaries of research activities at Brown University), 
4:17372 (COO-3130TA-344) 
Theoretical and high energy physics. Progress report, 1977-1978 
(Summaries of research activities at the University of 
Minnesota), 4:17334 (COO-1764-342) 
HIGH EXPLOSIVES 

See CHEMICAL EXPLOSIVES 
HIGH FLUX ISOTOPE REACTOR 

See HFIR REACTOR 
HIGH-FREQUENCY HEATING 

See also ECR HEATING 

ICR HEATING 

HIGH-FREQUENCY HEATING/HYBRID RESONANCE 

Promises and problems of lower hybrid heating, 4:17521 (CONF- 
771241-) 

HIGH-FREQUENCY HEATING/REVIEWS 

Lower hybrid heating experiments in USA , 4:17522 (CONF- 
78061 16-2) 

HIGH-LEVEL RADIOACTIVE WASTES/CHEMICAL 

RADIATION EFFECTS 

Glasses as a first barrier for the long term storage of high level 
activity wastes, 4:15423 

HIGH-LEVEL RADIOACTIVE WASTES/CHEMICAL 

REACTIONS 

Simulated high-level waste-basalt interaction experiments. First 
interim progress report, 4:15412 (RHO-BWI-C-12) 

HIGH-LEVEL RADIOACTIVE WASTES/LEACHING 

Glasses as a first barrier for the long term storage of high level 
activity wastes, 4:15423 

Leach rates of high activity waste from borosilicate glass, 4:15341 
(CONF-780304-) 

HIGH-LEVEL RADIOACTIVE WASTES/ 

THERMODYNAMIC PROPERTIES 

High level defense waste and spent fuel characterization for 

eologic waste repositories, 4:15414 (SAND-78-1289C) 

HIGH-TEMPERATURE FUEL CELLS/ELECTROLYTES 

Fluorite-type oxygen conductors, 4:16726 
HIGH-TEMPERATURE FUEL CELLS/REVIEWS 

High temperature solid electrolyte fuel cells, 4:16446 
HIGH- PERATURE GAS-COOLED REACTOR 

See HTGR TYPE REACTORS 

HIGH-VOLTAGE PULSE GENERATORS/ON-LINE 

MEASUREMENT SYSTEMS 

Online data acquisition system for repetitive pulser development 
(100 e 700 kV), 4:16975 (SAND-78-1753) 

HIGHWA Ss 


See ROADS 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF 
HOLMIUM 165 TARGET/KRYPTON 86 REACTIONS 
y-ray multiplicities from a diffusion model incorporating one-body 
dissipation, 4:17463 
HOLMIUM 165 TARGET/PION MINUS REACTIONS 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
HOMOGENEOUS PLASMA/CONVECTIVE INSTABILITIES 
Convective transport in a turbulent plasma, 4:17553 
HOMOGENEOUS PLASMA/TURBULENCE 
Convective transport in a turbulent plasma, 4:17553 
HONEYCOMB STRUCTURES/HEAT TRANSFER 
Solar and infrared radiation properties of parallel-plate 
honeycomb, 4:15786 
HONEYCOMB STRUCTURES/OPTICAL PROPERTIES 
Solar and infrared radiation properties of parallel-plate 
honeycomb, 4:15786 
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HORDEUM 
See BARLEY 
HOSPITALS/ENERGY CONSUMPTION 
New technologies for the supply of hospitals in consideration of 
rising energy and maintenance costs, 4:15087 
HOSPITALS/NUCLEAR MEDICINE 
Hospital structure and technical efficiency in the production of 
nuclear medicine. Doctoral thesis, 4:17147 (HRP-0023358) 
HOSPITALS/SPACE HEATING 
New technologies for the supply of hospitals in consideration of 
rising energy and maintenance costs, 4:15087 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/ENERGY BALANCE 
Plasma fundamentals and energy balance, 4:17546 (CONF- 
7705159-) 
HOT PLASMA/KINETIC EQUATIONS 
Plasma fundamentals and energy balance, 4:17546 (CONF- 
7705159-) 
HOT SPRINGS/GEOCHEMICAL SURVEYS 
Investigation of selected Alaska geothermal spring sources as 
possible salmon hatchery sites. Final report, January-September 
1977, 4:15875 (IDO-1624-1) 
HOT SPRINGS/WATER QUALITY 
Investigation of selected Alaska geothermal spring sources as 
possible salmon hatchery sites. Final report, January-September 
1977, 4:15875 (IDO-1624-1) 
HOT WATER/SENSIBLE HEAT STORAGE 
Application of hot water storage equipment in power stations for 
covering the electrical peak load and district heating demand, 
4:16305 
New concepts for large-scale hot water storage equipment in the 
domestic area, 4:16308 
HOT-WATER PROCESSES/OPERATION 
System for handling the underflow from a primary separation 
vessel in the tar sand hot water process (Patent), 4:15259 
HOT-WATER SYSTEMS/PIPES 
Protection of open-loop heat supply systems from internal 
corrosion and improvement of the quality of water used for hot 
water supply systems, 4:16810 
HOUSES/ENERGY CONSERVATION 
Energy saving by the application of construction physics 
knowledge, 4:16503 
HOUSES/ENERGY LOSSES 
Energy saving by the application of construction physics 
knowledge, 4:16503 
HOUSES/HEAT RECOVERY 
Energy recovery may also abate investment costs, 4:16506 
HOUSES/HEATING SYSTEMS 
Heating system (Patent), 4:16500 
Is there a boom for floor heating systems. Increasing importance 
as low-temperature heating system, 4:16504 
HOUSES/SOLAR HEATING SYSTEMS 
Solar energy collection system (Patent), 4:15735 
Solar heating system (Patent), 4:15731 
Solar heating control system (Patent), 4:15729 
HOUSES/SOLAR SPACE HEATING 
Air-water heat pump in Wiesbaden, 4:15722 
Junkers ‘Tritherm’ concept, 4:15738 
Use of heat pumps with solar collectors for domestic space heating 
in the united kingdom, 4:15716 
Wettringen solar house, 4:15742 
HOUSES/SOLAR WATER HEATING 
Solar heating system (Patent), 4:15817 
Solar house in the Spessart. Hot water preparation, floor and 
swimming bath heating, 4:15719 
Wettringen solar house, 4:15742 
HOUSES/SOLAR-ASSISTED HEAT PUMPS 
Solar-assisted heat pump system for heating and cooling 
residences (Water-to-air heat pump), 4:15725 
HOUSES/SPACE HEATING 
Energy recovery = also abate investment costs, 4:16506 
HTGR TYPE REACTORS 
See also KAHTER REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Behaviour of coated fuel particles at very high temperatures, 
4:16068 (Juel-1465) 
Development of a gas injector for HTR-particle coating in fluid 
beds, 4:16066 (Juel-1457) 
HTGR TYPE REACTORS/FUEL ELEMENTS 
Comparison in water-vapor corrosion between resin-bonded and 
silicon-bonded graphite compacts, 4:16064 (JAERI-M-7477) 
HTGR TYPE REACTORS/GAS TURBINES 
Study on the cooling-gas flow rate in a helium turbine rotor, 
4:16059 (JAERI-M-7318) 


HVDC SYSTEMS/CIRCUIT BREAKERS 


HTGR TYPE REACTORS/MELTDOWN 

Consequence analyses of hypothetical accidents of high 
temperature gas-cooled reactors. Pt. 2/1. Thermodynamic 
behaviour of the reactor core cad the primary coolant system in 
connection with total loss respectively delayed start of afterheat 
removal following up a rupture of the primary system, 4:16238 
(Juel-1468) 

HTGR TYPE REACTORS/PRESSURE VESSELS 

Constructional aspects in connection with prestressed concrete 
reactor pressure vessels and their main components concerning 
their design, manufacture and costs, 4:16071 (Juel-Spez-3) 

HTGR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Depressurization experiments on a plugged fibrous insulation in a 

horizontal pressure tube, 4:16065 (Juel-1451) 
HTGR TYPE REACTORS/REACTOR MATERIALS 

Nuclear graphite based on coal tar pitch; behavior under neutron 
irradiation between 400 and 1400°C, 4:16056 (CEA-CONF- 
4030) 

HTGR TYPE REACTORS/THERMAL EFFICIENCY 

Parametric study on thermal efficiency of the helium turbine cycle 
with rotor cooling flow, 4:16060 (JAERI-M-7322) 

Raised steam temperature as a means to improve the 
thermodynamic process efficiency in a HTR power plant in 
consideration of economic aspects, 4:16072 (KFA- IRE-19/73) 

HTGR TYPE REACTORS/THERMAL SHIELDS 

Further investigations on an improved modification of the 
kohlestein insulation. Vol. 2, 4:16070 (Juel-1481) 

Natural, forced and mixed convection in fibrous insulation, 
4:16058 (TEA-503) 

HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/BLOOD PRESSURE 

Genetic-environmental interactions in the variation of blood 

pressure in Tecumseh, Michigan, 4:17139 
HUMAN POPULATIONS/GENETIC VARIABILITY 

Frequency in Japanese of genetic variants of 22 proteins. I. 

Albumin, ceruloplasmin, haptoglobin, and transferrin, 4:17173 
HUMAN POPULATIONS/GENETICS 

Multivariate analysis of gametic disequilibrium in the Yanomama, 

4:17138 
HUMAN POPULATIONS/RADIATION DOSES 

Application-oriented concept for calculating environmental 
impacts through exhaust air emissions from nuclear facilities for 
sites in the Federal Republic of Germany, 4:16181 (Juel-1485) 

Concepts for the calculation of radiation exposure in the 
environment of nuclear plants for planning and surveillance 
purposes, 4:16184 

Estimated radiological effects of the normal discharge of 
radioactivity from nuclear power plants in the Netherlands with 
a total capacity of 3500 MWe, 4:16179 

Implications of collective dose evaluation to limiting reactor 
releases, 4:16185 

Influence of the rate of conversion of HT to HTO on projected 
radiation doses from release of molecular tritium, 4:17070 
(CONF-78 1029-6) 

Problems of radiation safety of population and environmental 
protection relative to operation of nuclear power stations, 
4:16186 


Production and emission of carbon-14 from nuclear power stations 
and reprocessing plants and its radioecological significance, 
4:16183 

Radioactive effluents and environment of nuclear power plant, 
4:16188 


HUMAN POPULATIONS/RADIATION HAZARDS 
Induction of specific-locus mutations in the mouse by tritiated 
water, 4:17178 (CONF-781029-5) 
HUMAN POPULATIONS/RADIATION PROTECTION 
Efforts by the Environmental Protection Agency to protect the 
public from environmental nonionizing radiation exposures, 
4:17202 (PB-279483) 
HVAC SYSTEMS/CIRCUIT BREAKERS 
New circuit-breaker system for metal-clad SFe-insulated 
switchgear and service voltages of 170 to 525 kV, 4:15991 
HVAC SYSTEMS/ELECTRIC CABLES 
High power cable with internal water cooling (In German), 
4:15985 (BMFT-FB-T-77-89) 
HVAC SYSTEMS/ELECTRICAL INSULATION 
Gaseous dielectric compositions (Patent), 4:15996 
HVAC SYSTEMS/POWER SUBSTATIONS 
Low-voltage wiring in hv substations. wiring program. modular 
construction, 4:15983 
HVDC SYSTEMS/CIRCUIT BREAKERS 
New technique for fast disconnection of de circuits: breaker 
arrangement, 4:15999 
New technique for fast disconnection of dc circuits: relay 
information processing unit, 4:16000 
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HVDC SYSTEMS/SWITCHES 
SF;-insulated dc switchgear to HVDC-stations (In German), 
4:15998 (BMFT-FB-T-77-69) 
RID ELECTRIC-POWERED VEHICLES/EVALUATION 
Three state-of-the-art individual electric and hybrid vehicle test 
reports. Volume II, 4:16587 (HCP/M1011-03/2) 
HYBRID ELECTRIC-POWERED VEHICLES/RESEARCH 
PROGRAMS 


Three state-of-the-art individual electric and hybrid vehicle test 
reports. Volume II, 4:16587 (HCP/M1011-03/2) 

HYBRID ELECTRIC-POWERED VEHICLES/TECHNOLOGY 

ASSESSMENT 

Hybrid vehicle technology constraints and application assessment 
study. Volume I. Summary. Final report April 1975 - June 1976, 
4:16599 (PB-278118) 

Hybrid vehicle technology constraints and application assessment 
study. Volume II. Sections 1 through 4. Final report April 1975- 
June 1976, 4:16600 (PB-278119) 

Hybrid vehicle technology constraints and application assessment 
study. Volume III. Sections 5 through 9. Final report April 
1975-June 1976, 4:16601 (PB-278120) 

Hybrid vehicle technology constraints and application assessment 
study. Volume IV. Sections 10, 11, and appendix. Final report 
April 1975-June 1976, 4:16602 (PB-278121) 

HYBRID ELECTRIC-POWERED VEHICLES/TESTING 

Three state-of-the-art individual electric and hybrid vehicle test 
reports. Volume II, 4:16587 (HCP/M1011-03/2) 

HYBRID REACTORS/BREEDING RATIO 

Neutronic studies of a 7°°U breeder, 4:17621 (UCRL-81093) 
HYBRID REACTORS/REVIEWS 

Fusion driven fissioning systems, 4:17593 (CONF-7705159-) 
HYBRID SYSTEMS/ECONOMICS 

Technical and economic feasibility study of solar/fossil hybrid 
power systems, 4:15682 (N-78-17486) 

HYBRID SYSTEMS/TECHNOLOGY ASSESSMENT 

Technical and economic feasibility study of solar/fossil hybrid 
power systems, 4:15682 (N-78-17486) 

HYDRATATION 
See HYDRATION 
HYDRATION/INTERMOLECULAR FORCES 

Molecular dynamics study of the hydration of Lennard-Jones 

solutes, 4:17281 
HYDRAULIC FRACTURING 

Hydraulic fracture behavior at a geologic formation interface: pre- 
mineback report, 4:15234 (SAND-78-1578) 

HYDRAULIC FRACTURING/RESEARCH PROGRAMS 

Theoretical and experimental research on hydraulic fracturing, 
4:15235 (UCRL-80558) 

HYDRAULIC FRACTURING/SIMULATION 

Development of a general-purpose numerical program to simulate 
hydraulic fracturing in brittle (including porous) media. Annual 
eae 1, 1977-September 30, 1978, 4:17218 (UCRL- 
13915-78) 

HYDRAULIC TURBINES 
See also TURBOGENERATORS 

State of stress of the steel and reinforced concrete spiral chamber 
for turbines of sayano-shushenskaya hydroelectric power plant, 
4:15479 

HYDRAULIC TURBINES/DESIGN 

Estimating reversible pump-turbine characteristics, 4:16282 (PB- 
277535) 

Turbine (Patent), 4:15482 

HYDRAULIC TURBINES/MAINTENANCE 
cease reversible pump-turbine characteristics, 4:16282 (PB- 
HYDRAULIC TURBINES/MECHANICAL VIBRATIONS 

Analysis of the vibration state of hydraulic turbines by means of 

generalized criteria, 4:15478 
HYDRAULIC TURBINES/RESEARCH PROGRAMS 

Fifty years of existence of the hydraulic turbine engineering 
research base at the "Leningrad Metal Works” Turbine 
Engineering Production Association, 4:15476 

Hydraulic investigations of models of hydraulic turbines for 
Sayano-Shushenskaya hydroelectric power plant, 4:15477 

HYDRAULIC TURBINES/REVIEWS 
Hydraulic prime movers in the year 1977 (Italy), 4:15475 
HYDRAULIC TURBINES/TESTING 
Model tests of reversible hydraulic machines, 4:16284 
HYDRAULIC TURBINES/TURBINE BLADES 
—— of parts of hydraulic turbines damaged by cavitation, 
HYDRAZINE/USES 
Possible future marine fuels, 4:15451 (PB-279257) 
HYDROCARBONS 
See also ALKANES 
BENZENE 
CUMENE 
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NAPHTHALENE 
PHENANTHRENE 
TETRACENE 
TETRALIN 
TOLUENE 
XYLENES 
HYDROCARBONS/CATALYTIC CRACKING 
Hydrocarbon conversion with an acidic sulfur-free multimetallic 
catalytic composite (Patent), 4:15164 
Studies on alumina-silica cracking catalysts. II. Catalytic activity, 
4:15167 
HYDROCARBONS/FERMENTATION 
Hydrocarbon fermentation: kinetics of microbial cell growth, 
4:17154 
HYDROCARBONS/FRACTIONATION 
Automatic analysis of liquid mixture, 4:16762 
HYDROCARBONS/HYDROCRACKING 
Process for hydrogenating a coke-forming hydrocarbon distillate 
(Patent), 4:15163 
HYDROCARBONS/INFRARED SPECTRA 
Method of borehole logging using passive Josephson current 
detector to directly determine the presence of hydrocarbons 
(Patent), 4:15133 
HYDROCARBONS/MOLECULAR STRUCTURE 
Isolation of new nor-isoprenoids related to tobacco 
thunberganoids from Japanese domestic SUIFU tobacco (°C 
tracer technique), 4:17120 
HYDROCARBONS/PHYSICAL PROPERTIES 
High-energy fuels for cruise missiles (JP-4, JP-5, JP-9, JP-10, RJ-4, 
RJ-5), 4:16524 
HYDROCARBONS/PRODUCTION 
Integrated process for the production of hydrocarbons from coal 
or the like in which fines from gasifier are coked with heavy 
hydrocarbon oil (Patent), 4:15010 
HYDROCARBONS/SAMPLING 
Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 
HYDROCARBONS/SYNTHESIS 
Fischer-Tropsch plant design criteria, 4:15003 
HYDROCARBONS/UNDERGROUND STORAGE 
Solution-mined salt cavern storage of fluid hydrocarbons, 4:15214 
HYDROCHLORIC ACID/ATOM-MOLECULE COLLISIONS 
HCI rotational excitation by Ar impact: Quasiclassical close 
coupling approximation for atom-diatomic molecule scattering, 
4:17305 


HYDROCYANIC ACID/AIR POLLUTION CONTROL 
Hydrogen cyanide emissions from a three-way catalyst prototype. 
Final report, 4:16604 (PB-279037) 
HYDRODYNAMICS 
See also MAGNETOH YDRODYNAMICS 
HYDRODYNAMICS/DIFFERENTIAL EQUATIONS 
Automated computation of modified equations, 4:17642 
HYDRODYNAMICS/REVIEWS 
Introduction to hydrodynamics, 4:16900 (UCID-18016) 
HYDROELECTRIC POWER/DEMONSTRATION PROGRAMS 
Solar, geothermal, electric and storage systems program summary 
document, FY 1979, 4:15483 (DOE/ET-0041(78)) 
HYDROELECTRIC POWER/ECONOMICS 
Models for assessing the economic value of hydropower for 
peaking purposes and the pricing of peaking alternatives. 
Project completion report (Parts 1-3), 4:16421 (PB-277633) 
HYDROELECTRIC POWER/ENVIRONMENTAL IMPACTS 
Vulnerability of Mediterranean ecosystems to pollution, 4:17100 
HYDROELECTRIC POWER/RESEARCH PROGRAMS 
Solar, geothermal, electric and storage systems program summary 
document, FY 1979, 4:15483 (DOE/ET-0041(78)) 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/AVAILABILITY 
Report on equipment availability for the ten-year period, 1967- 
1976. A report of the Equipment Availability Task Force of the 
Prime Movers Committee, 4:15892 (EEI-77-64) 
HYDROELECTRIC POWER PLANTS/DESIGN 
Hydroelectric power station (Patent), 4:15472 
HYDROELECTRIC POWER PLANTS/PENSTOCKS 
Device to shut off tunnels, particularly the suction tube of a 
hydro-electric power station (Patent), 4:15471 
HYDROELECTRIC POWER PLANTS/PLANNING 
Energy conservation: utilization of secondary power from Hydel 
stations in Kashmir, 4:15470 
Expansion of the Caracas generating system in 1978 and 1979, 
4:15893 (NP-tr-2054) 
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HYDROELECTRIC POWER PLANTS/RELIABILITY 
Report on equipment availability for the ten-year period, 1967- 
1976. A report of the Equipment Availability Task Force of the 
Prime Movers Committee, 4:15892 (EEI-77-64) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN/BIBLIOGRAPHIES 
Hydrogen energy: a bibliography with abstracts. Quarterly 
update, July-September 1977 (Production, utilization, safety, 
transmission, distribution, and storage; 86 abstracts), 4:15442 
(TAC-H-77-003) 
HYDROGEN/COMBUSTION WAVES 
Analytical study of laser supported combustion waves in 
hydrogen. Final report, 10 December 1976-4 December 1977, 
4:15452 (N-78-20489) 
HYDROGEN/COSMOCHEMISTRY 
Cooling of primordial matter by molecular hydrogen, 4:17231 
HYDROGEN/DEBYE TEMPERATURE 
Measurement of P, V, T, and sound velocity across the melting 
curve of n-Hz and n-Dz to 19 kbar, 4:16742 
HYDROGEN/DIFFUSION 
Precipitation of y-zirconium hydride in zirconium, 4:16628 
HYDROGEN/ELECTRON-ATOM COLLISIONS 
Resonance emission and absorption of photons in a threefold 
collision of an electron, a photon, and an atom, 4:17309 
HYDROGEN/ENERGY-LEVEL TRANSITIONS 
Transition probabilities and some expectation values for the 
hydrogen atom in intense magnetic fields, 4:17227 
HYDROGEN/ION-ATOM COLLISIONS 
Electron capture and impact ionization cross sections of He** in 
atomic hydrogen, 4:17312 
Modified method of perturbed stationary states. II. Semiclassical 
and low-velocity quantal approximations (Unitarity, detailed 
balancing), 4:17304 (SAND-78-0158) 
HYDROGEN/MELTING 
Measurement of P, V, T, and sound velocity across the melting 
curve of n-H2 and n-D,» to 19 kbar, 4:16742 
HYDROGEN/METALLURGICAL EFFECTS 
Effect of hydrogen on the mechanical properties of iron-base 
superalloys, 4:16649 
Mechanisms of hydrogen attack, 4:16687 
HYDROGEN/PHOTOCHEMICAL REACTIONS 
Infrared laser induced chemical reactions: calculations for X + He 
— HX + H, 4:16779 (LBL-8256) 
HYDROGEN/SEPARATION PROCESSES 
Preparation and purity measurement of extremely pure helium gas, 
16616 


HYDROGEN/SOUND WAVES 
Measurement of P, V, T, and sound velocity across the melting 
curve of n-H2 and n-Dz to 19 kbar, 4:16742 
HYDROGEN/THERMODYNAMIC PROPERTIES 
Measurement of P, V, T, and sound velocity across the melting 
curve of n-Hz and n-D: to 19 kbar, 4:16742 
HYDROGEN/TRANSPORT 
Hydrogen storage and transmission, 4:15449 
HYDROGEN/USES 
Possible future marine fuels, 4:15451 (PB-279257) 
HYDROGEN/VOLUME 
Measurement of P, V, T, and sound velocity across the melting 
curve of n-He and n-Dz to 19 kbar, 4:16742 
HYDROGEN 1/CRYSTAL-PHASE TRANSFORMATIONS 
Predictions of the solid-parahydrogen phase diagram, 4:17512 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FUEL CELLS 
Fuel cell batteries for operation of aids to navigation. Final report, 
4:16447 (AD-A-052574) 
HYDROGEN IONS 1 MINUS/ENERGY LEVELS 
Calculation of autoionization positions and widths with 
applications to Penning ionization reactions (Miller golden rule 
formula), 4:17293 (LBL-8068) 
HYDROGEN IONS 1 MINUS/ION SOURCES 
Optimization of H~ yield from a cw plasma source, 4:17291 
HYDROGEN IONS | MINUS/PHOTOIONIZATION 
Electron excitation cross sections for multiply charged ions. 
Progress report, March 1, 1978-February 28, 1979 (Summaries 
of research activities at Louisiana State University), 4:17303 
(ORO-488 1-23) 
HYDROGEN IONS 1 PLUS/ION-ATOM COLLISIONS 
Energy distribution of secondary electrons ejected from krypton 
by proton impact ionization (Differential cross sections), 4:17311 


HYDROXY COMPOUNDS 


HYDROGEN IONS 2 PLUS/BOUND STATE 
Extension of the method of complex basis functions to molecular 
resonances, 4:17308 
HYDROGEN MINUS 1 BEAMS/BEAM OPTICS 
Experimental study of ion beam optics in a two-stage accelerator, 
4:16971 
HYDROGEN MINUS | BEAMS/LINEAR ACCELERATORS 
Experimental study of ion beam optics in a two-stage accelerator, 
4:16971 
HYDROGEN PEROXIDE/CHEMICAL REACTION YIELD 
Photochemical generation of superoxide radicals in aqueous 
solutions, 4:16781 
HYDROGEN PEROXIDE/DECOMPOSITION 
Catalytic decomposition of hydrogen peroxide on platinum in 
inorganic acid solutions, 4:15464 
HYDROGEN PEROXIDE/PHOTOLYSIS 
Photochemical generation of superoxide radicals in aqueous 
solutions, 4:16781 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Manufacture of hydrogen from fossil resources in the future 
catalytic gasification of coal and residual oils, 4:15448 
HYDROGEN PRODUCTION/DISSOCIATION 
Dissociation of water into hydrogen and oxygen using solar 
energy (Patent), 4:15652 
HYDROGEN PRODUCTION/ELECTROLYSIS 
New energy from an old source: hydrogen from falling water, 
4:15443 (CONF-780801-3) 
HYDROGEN PRODUCTION/PARTIAL OXIDATION 
PROCESSES 
Synthetic oil from coal - the economic impact of five alternatives 
for making hydrogen from coal. Final report, 4:15447 (PB- 
279322) 
HYDROGEN PRODUCTION/PHOTOELECTROLYSIS 
Photoelectrolysis of water by solar radiation (Patent), 4:15650 
HYDROGEN PRODUCTION/REFORMER PROCESSES 
Control behaviour of the convectively heated solid bed reactor for 
methane reformation with inner fission gas recycling, 4:14996 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Hydrogen production methods from water, 4:15446 
Hydrogen via thermochemistry and future water-splitting 
technologies, 4:15444 (CONF-780595-4) 
Thermochemical water splitting process using iron-copper- 
chlorine cycle, 4:15445 
HYDROGEN STORAGE 
Hydrogen storage and transmission, 4:15449 
HYDROGEN STORAGE/MAGNESIUM HYDRIDES 
Storage of hydrogen in alloys or intermetallic compounds, 
especially in the magnesium-nickel system, 4:15450 (BMVg- 
FBWT-78-12) 
HYDROGEN STORAGE/NICKEL HYDRIDES 
Storage of hydrogen in alloys or intermetallic compounds, 
especially in the magnesium-nickel system, 4:15450 (BMVg- 
FBWT-78-12) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/REMOVAL 
Method and equipment to clean raw gases charged with e.g. SQz, 
H2S, NOx etc. by means of dry absorption masses which are 
blown into the gas flow by means of nozzles working at 
different rates, 4:15033 
Process for the purification of gas generated in the pressure 
gasification of coal (Patent), 4:14967 
HYDROGEN SULFIDES/SAMPLING 
Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 
HYDROGENATION/CATALYSIS 
Method for the hydrogenation of petrolic waxes (Patent), 4:15177 
HYDROGENATION/CATALYSTS 
Selection of active-component composition of bifunctional catalyst 
for hydrogenative processing of aromatic concentrates to 
produce benzene, 4:15173 
HYDROMAGNETIC WAVES/INSTABILITY GROWTH RATES 
Instability of magnetosonic solitons with respect to oblique 
perturbations, 4:17581 
HYDROMAGNETIC WAVES/SOLITONS 
Instability of magnetosonic solitons with respect to oblique 
perturbations, 4:17581 
HYDROXY COMPOUNDS 
(For organic compounds only and excluding SACCHARIDES, 
GLYCOSIDES and HYDROXY ACIDS.) 
See also PHENOLS 





HYDROXY COMPOUNDS/LABELLING 


HYDROXY COMPOUNDS/LABELLING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
HYGAS PROCESS 
Fluidized-bed ash-agglomeration gasifier, 4:15006 
HYLIFE CONVERTER/DESIGN 
Laser fusion power plant based on a fluid wall reactor concept, 
4:17619 (UCRL-80560) 
HYPERCHARGE 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions at 7 and 11.5 GeV/c, 4:17360 (SLAC-PUB- 
2169 
HYPERON REACTIONS/COULOMB EXCITATION 
Possibility of measuring the lifetime of the ° hyperon by the 
method of Coulomb excitation, 4:17416 
HYPERTENSION 
Influence of cadmium on two-kidney goldblatt hypertension in 
Dahl rats, 4:17191 
HYPERTENSION/PHYSIOLOGY 
Possible mechanism for cadmium-induced hypertension in rats, 
4:17140 
HYPERTHERMIA/RADIOINDUCTION 
Focal hyperthermia as induced by RF radiation of simulacra with 
embedded tumors and as induced by EM fields in a model of a 
human body, 4:17198 (AD-A-051567) 


I-BEAM TYPE REACTORS/REVIEWS 

Heavy ion fusion, 4:17616 (CONF-7705159-) 

ICES/DESIGN 

Grid connected integrated community energy system. Final report 
and appendices, Volumes 1 and 2, Phase II. August 9, 1977- 
March 22, 1978, 4:16376 (COO-4211-3/2) 

ICES/ECONOMIC ANALYSIS 

Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. Conceptual design, demand and fuel 
projections and cost analysis, 4:16380 (COO-4210-2/2) 

ICES/ECONOMICS 

Grid connected integrated community energy system. Final report 
and aj dices, Volumes 1 and 2, Phase II. August 9, 1977- 
March 22, 1978, 4:16376 (COO-4211-3/2) 

ICES/ENVIRONMENTAL EFFECTS 

Grid connected integrated community energy system. Final report 
and appendices, Volumes | and 2, Phase II. August 9, 1977- 
March 22, 1978, 4:16376 (COO-4211-3/2) 

Grid-connected integrated community energy system. Phase II, 
Stage 2, final report. Preliminary environmental assessment, 
environmental review and emission analysis, 4:16384 (COO- 
4210-3/9) 

ICES/FEASIBILITY STUDIES 

Grid connected integrated community energy system. Final report 
and appendices, Volumes | and 2, Phase II. August 9, 1977- 
March 22, 1978, 4:16376 (COO-4211-3/2) 

Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. Conceptual design: pyrolysis and waste 
management systems, 4:16381 (COO-4210-2/3) 

Grid-connected integrated community energy system. Phase II, 
Stage 2, final report. Executive summary, 4:16382 (COO-4210- 
3/1 


ICES/FINANCING 
Grid-connected integrated community energy system. Phase II, 
Stage | final report. Finance plan and institutional analysis, 
4:16379 (COO-4210-2/1) 
ICES/PLANNING 
Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. Conceptual design: pyrolysis and waste 
management systems, 4:16381 (COO-4210-2/3) 
Grid-connected integrated community energy system. Phase II, 
Stage 2, final report. Preliminary design pyrolysis facility 
(Andco-Torrax system), 4:16383 (COO-4210-3/8) 
ICES/RESEARCH PROGRAMS 
Grid connected integrated community energy system. Final report 
and appendices, Volumes 1 and 2, Phase II. August 9, 1977- 
March 22, 1978, 4:16376 (COO-4211-3/2) 
ICR HEATING 
Ion cyclotron heating technology, 4:17520 (CONF-771241-) 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
WASTE FACILITIES 
NWCF maintenance features and capabilities, 4:15362 (CONF- 
781105-40) 
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IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE MANAGEMENT 
Alternatives for long-term management of defense transuranic 
waste at the Idaho National Engineering Laboratory, 4:15350 
(IDO- 10075) 
IEAR-1 REACTOR/POWER DENSITY 
Power monitoring of the IEAR-1 reactor by nitrogen 16 
activation, 4:16203 (IEA-DT-011) 
IEUS/PLANNING 
Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. Conceptual design: pyrolysis and waste 
management systems, 4:16381 (COO-4210-2/3) 
IEUS/WASTE MANAGEMENT 
Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. Conceptual design: pyrolysis and waste 
management systems, 4:16381 (COO-4210-2/3) 
IMAGE PROCESSING/ALGORITHMS 
Algorithm for enhancing low-contrast details in digital images, 
4:16905 (UCID-18015) 
IMAGES 
Transverse section reconstruction of gamma-ray emitting 
radionuclides in patients (/sup 99m/Tc, '?°Cs, 7°'T]), 4:17152 
IMAGES/NOISE 
Fast algorithm for noise smoothing based on a subjective criterion, 
4:17027 
IMMUNE REACTIONS 
Definitive value of active-specific immunotherapy for 
experimental carcinoma of the colon (Rats, concanavalin A), 
4:17159 
Tumor specific immune response of experimental active-specific 
immunotherapy (Concanavalin A, rats), 4:17158 
IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 
Radiobiological aspects of high altitude flight: relative biological 
effectiveness of fast neutrons in suppressing immune capacity to 
an infective agent (Mice), 4:17176 (AD-A-053204) 
IMMUNOSUPPRESSION/RADIOINDUCTION 
Radiobiological aspects of high altitude flight: relative biological 
effectiveness of fast neutrons in suppressing immune capacity to 
an infective agent (Mice), 4:17176 (AD-A-053204) 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
Instrumentation assembly for nuclear reactor (Patent), 4:16158 
INCIDENTS 
See ACCIDENTS 
INCINERATORS/DECONTAMINATION 
Decontamination performance testing of an incinerator for 
radioactive solid wastes, 4:15370 (LA-tr-78-58) 
INCINERATORS/FLUIDIZED-BED COMBUSTORS 
Process and apparatus for incinerating substances in a fluidized 
thermal reaction furnace (Patent), 4:16921 
INCINERATORS/SLAGS 
Mechanical method for separating fractions of incinerated urban 
refuse or similar industrial refuse (Patent), 4:16565 
INCONEL 600/CRACKS 
Caustic cracking of steam generator tube materials (300°C), 


4:16644 
INCONEL X750/CORROSION 
Release of corrosion products from construction materials 
containing cobalt. Pt.2: Inconel X750, 4:16023 (STUDSVIK-78- 


1) 
INDIA/COAL DEPOSITS 
Study of the area around Wani, districts Yeotmal and Chandrapur, 
M.S., 4:15047 
INDIA/ENERGY CONSERVATION 
Energy conservation: utilization of secondary power from Hydel 
stations in Kashmir, 4:15470 
INDIA/GEOLOGY 
Study of the area around Wani, districts Yeotmal and Chandrapur, 
M.S., 4:15047 
INDIA/GOVERNMENT POLICIES 
Nuclear policy for India, 4:16413 
Tarapur’s nuclear fuel uncertainty and India’s policy options, 
4:16409 
INDIA/HYDROELECTRIC POWER 
Energy conservation: utilization of secondary power from Hydel 
stations in Kashmir, 4:15470 
INDIA/RESEARCH PROGRAMS 
Solar cell programme for India, 4:15560 
INDIA/SEISMICITY 
Precursory variation of seismicity rate in the Assam area, India 
(150 years), 4:17213 
INDIUM 115 TARGET/NEUTRINO REACTIONS 
Solar neutrino spectroscopy by inverse beta-decay in indium, 
4:17468 (BNL-50879(Vol.2)) 
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INDIUM BASE ALLOYS/CRYSTAL STRUCTURE 
Electrodeposition of alloys. [V. Electrodeposition and x-ray 
structure of indium-thallium alloys from aqueous sulphate 
solutions, 4:16621 
INDIUM BASE ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Electrodeposition of alloys. IV. Electrodeposition and x-ray 
structure of indium-thallium alloys from aqueous sulphate 
solutions, 4:16621 
INDIUM BASE ALLOYS/ELECTRODEPOSITION 
Electrodeposition of alloys. IV. Electrodeposition and x-ray 
structure of indium-thallium alloys from aqueous sulphate 
solutions, 4:16621 
INDIUM SELENIDES/AUGER ELECTRON SPECTROSCOPY 
Evaluation of I-III-VI, thin films and photovoltaic devices by 
Auger electron spectroscopy, 4:15637 
INDIUM SELENIDES/PHOTOVOLTAIC EFFECT 
Anomalous photovoltaic effect in thin polycrystalline CulnSe2 
films, 4:15635 
INDIUM SULFIDES/AUGER ELECTRON SPECTROSCOPY 
Evaluation of I-III-VIz thin films and photovoltaic devices by 
Auger electron spectroscopy, 4:15637 
INDIUM TELLURIDES/AUGER ELECTRON SPECTROSCOPY 
Evaluation of I-III-VIz thin films and photovoltaic devices by 
Auger electron spectroscopy, 4:15637 
INDOOR AIR POLLUTION/HAZARDOUS MATERIALS 
Health hazard evaluation determination report 77-63-449, 
McDonnel Aircraft Company, St. Louis, Missouri, 4:17046 (PB- 


278058) 
INDOOR AIR POLLUTION/MONITORING 
Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
INDOOR AIR POLLUTION/TOXIC MATERIALS 
Health hazard evaluation determination report 77-63-449, 
McDonnel Aircraft Company, St. Louis, Missouri, 4:17046 (PB- 
278058) 
INDUCTION LOGGING/MAGNETIC PROBES 
Focussing systems of inductance logging in anisotropic media, 
4:17028 
INDUSTRIAL MEDICINE/QUALITY ASSURANCE 
Requirements for an environment, safety and health assurance 
program at the working levels of organization, 4:17206 (SAND- 
78-2003C) 
INDUSTRIAL PLANTS 
See also DESALINATION PLANTS 
FEED MATERIALS PLANTS 
GASEOUS DIFFUSION PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR CONDITIONING 
Experience of development and application of heat pump systems, 


4:1651 
INDUSTRIAL PLANTS/BOILERS 
Boiler (Patent), 4:16546 
INDUSTRIAL PLANTS/CHEMICAL EFFLUENTS 

Disposal of hazardous materials - chromium recycling (France), 
4:16557 (PB-279152) 

INDUSTRIAL PLANTS/ENERGY CONSERVATION 

A project to reduce the impact of energy shortages and cost 
increases on industrial production in the southeast. Volume 1. 
project overview. Final report, 4:16535 (PB-278078) 

A project to reduce the impact of energy shortages and cost 
increases on industrial production in the southeast. Volume 2. 
case study and technical assistance. Final report, 4:16536 (PB- 
278079) 

A project to reduce the impact of energy shortages and cost 
increases on industrial production in the southeast. Volume 3. 
Transfer package. Final report, 4:16537 (PB-278080) 

Energy management and central environmental control, 4:16529 
(CONF-7606183-) 

Industrial energy conservation: in-plant recirculation of cleaned 
exhaust air, 4:16531 (K/D-3780) 

Problems of electric heat, dealt with on the Electrotechnical 
World Congress, 4:16541 

Vacuum education courses at the General Electric Company's 
Neutron Devices Department, St. Petersburg, Florida, 4:16530 
(GEPP-OP-401) 

INDUSTRIAL PLANTS/ENERGY MANAGEMENT 

Computer supported energy saving system, 4:16522 

Control of electric power consumption by means of a process 
computer, 4:16510 

Industrial buildings energy management, 4:16547 


INDUSTRIAL PLANTS/ENERGY SUPPLIES 
Energy supply contracts and shutdown of factories, 4:16396 
INDUSTRIAL PLANTS/ENGINEERING 
1976 AIPE international plant engineering conference, 4:16528 
(CONF-7606183-) 
INDUSTRIAL PLANTS/FLUE GAS 
Desulfurization of flue gas by the MHI-process, 4:16944 
Flue gas desulfurization sorbent and process (Patent), 4:15958 
Method and apparatus for preheating combustion air while 
cooling a hot process gas (Patent), 4:16553 
Method for treating exhaust gases (Patent), 4:16954 
Method of treating exhaust gas discharged from nitric acid plant 
(Patent), 4:16935 
Method of conditioning flue gas to electrostatic precipitator 
(Patent), 4:15960 
Method of treating exhaust gases containing nitrogen oxides and 
sulfurous acid gas (Patent), 4:16002 
Process for reducing NO/sub x/ and/or SO/sub x/ in feed gas 
streams (Patent), 4:16946 
Removal of nitrogen oxides from industrial gases by use of 
oxidizing solutions in which nitrates are the oxidants (Patent), 
4:16947 
Sulfur recovery method (Patent), 4:16952 
Treatment of flue gases (Patent), 4:16951 
Wet waste flue gas desulfurizing process using lime as absorbent 
(Patent), 4:16955 
INDUSTRIAL PLANTS/HEAT RECOVERY EQUIPMENT 
Method and apparatus for preheating combustion air while 
cooling a hot process gas (Patent), 4:16553 
INDUSTRIAL PLANTS/HEATING SY: 
Heating and ventilation of industrial buildings, 4:16512 
INDUSTRIAL PLANTS/MEETINGS 
1976 AIPE international plant engineering conference, 4:16528 
(CONF-7606183-) 
INDUSTRIAL PLANTS/PHOTOVOLTAIC CONVERSION 
Application analysis and photovoltaic system conceptual desi 
for service/commercial/institutional and industrial sectors. Task 
I report, 4:16422 (SAND-78-7032) 
INDUSTRIAL PLANTS/PLANNING 
Use of mathematical models in negotiating air quality permits, 
4:17078 
INDUSTRIAL PLANTS/POLLUTION CONTRO 
Plant engineers role in pollution control, 4:16929 (CONF-7606183- 


INDUSTRIAL PLANTS/POLLUTION CONTROL 
EQUIPMENT 


Treatment of flue gases (Patent), 4:16951 
INDUSTRIAL PLANTS/POWER GENERATION 
— process for preparing and firin, —— and the like for 
eam power generation (Patent), 4:165 
INDUSTRIAL PLANTS/SPACE HEATING 
“lena of development and application of heat pump systems, 
4:16511 
INDUSTRIAL PLANTS/SYSTEMS ANALYSIS 
Solar breeder (Energy self-sufficent industrial plant that produces 
solar cells), 4:15592 
INDUSTRIAL PLANTS/VACUUM SYSTEMS 
Vacuum education courses at the General Electric Company's 
Neutron Devices Department, St. Petersburg, Florida, 4:16530 
(GEPP-OP-401) 
INDUSTRIAL PLANTS/VENTILATION SYSTEMS 
Industrial energy conservation: in-plant recirculation of cleaned 
exhaust air, 4:16531 (K/D-3780) 
Ventilation system with thermal energy recovery (Patent), 4:16455 
INDUSTRIAL PLANTS/WASTE WATER 
Method for purification of industrial waste water a 4:16563 
INDUSTRIAL RADIOGRAPHY/IMAGE PROCESSIN 
Algorithm for enhancing low-contrast details in Sigil & images, 
4:16905 (UCID-18015) 
INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/HAZARDOUS MATERIALS 
Disposal of hazardous materials - chromium recycling (France), 
4:16557 (PB-279152) 
INDUSTRIAL WASTES/RECYCLING 
Mechanical method for separating fractions of incinerated urban 
refuse or similar industrial refuse (Patent), 4:16565 
INDUSTRIAL WASTES/WASTE PROCESSING 
Design factors for transfer stations/resource recovery systems, 
4:16909 (CONF-7511145-) 
INDUSTRY 
See also AEROSPACE INDUSTRY 
AUTOMOBILE INDUSTRY 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 





INDUSTRY/ENERGY CONSUMPTION 


ELECTRIC POWER INDUSTRY 
FERTILIZER INDUSTRY 
FOOD INDUSTRY 
GLASS INDUSTRY 
MEAT INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SOLAR INDUSTRY 
TEXTILE INDUSTRY 
INDUSTRY/ENERGY CONSUMPTION 

Simulation of the system, Energy, Environment, and Economy. 
Economic model of Baden-Wuerttemberg. Part 1, 4:16388 
(IKE-K-51-2) 

Simulation of the system, Energy, Environment, and Economy. 
Economic model of Baden-Wuerttemberg. Part 2 (In German), 
4:16389 (IKE-K-54-2) 

INDUSTRY/INDUSTRIAL MEDICINE 

Requirements for an environment, safety and health assurance 
program at the working levels of organization, 4:17206 (SAND- 
78-2003C) 

INDUSTRY/POLLUTION ABATEMENT 

A national environmental/energy workforce assessment, business 
and industry. Final report on phase 1, 4:16350 (PB-277904) 

A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 

INDUSTRY/POLLUTION CONTROL 

A national environmental/energy workforce assessment, business 
and industry. Final report on phase 1, 4:16350 (PB-277904) 

A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 

INDUSTRY/SAFETY ENGINEERING 

Requirements for an environment, safety and health assurance 
program at the working levels of organization, 4:17206 (SAND- 
78-2003C) 

INDUSTRY/WORKING CONDITIONS 

Requirements for an environment, safety and health assurance 
program at the working levels of organization, 4:17206 (SAND- 
78-2003C) 

INFECTIOUS DISEASES/IMMUNITY 

Radiobiological aspects of high altitude flight: relative biological 
effectiveness of fast neutrons in suppressing immune capacity to 
an infective agent (Mice), 4:17176 (AD-A-053204) 

INFORMATION CENTERS 

Energy implementation centers: a method of speeding the use of 
solar energy and other energy conserving technologies, 4:15711 
(PB-279612) 

INFORMATION SYSTEMS/COST BENEFIT ANALYSIS 

Cost/benefit analysis of the Integrated Safeguards Information 
System (ISIS) alternatives. Final report, May 15, 1978-August 
15, 1978, 4:15437 (NUREG/CR-0333) 

INFRARED RADIATION/HEALTH HAZARDS 

Efforts by the Environmental Protection Agency to protect the 
public from environmental nonionizing radiation exposures, 
4:17202 (PB-279483) 

INFRARED THERMOGRAPHY/PLANNING 
Aerial infrared users’ manual, 4:16459 (TID-29029) 
INFRARED THERMOGRAPHY/REVIEWS 
Aerial infrared users’ manual, 4:16459 (TID-29029) 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INORGANIC COMPOUNDS/DATA COMPILATION 

Summary of the Sandia Materials Information Data Bank, 4:17650 
(SAND-78-1961C) 

INORGANIC ION EXCHANGERS 
See also BENTONITE 
MONTMORILLONITE 

Studies on inorganic exchangers - polyantimonic acid, 4:15354 
(BARC-894) 

IN-SITU GASIFICATION/DATA ACQUISITION SYSTEMS 

Instrumentation for in situ coal gasification. II. Thermal and gas 
sampling diagnostic techniques (Hanna II), 4:14984 

IN-SITU GASIFICATION/ENVIRONMENTAL EFFECTS 

LLL environmental studies of in situ coal gasification. Annual 

report, fiscal year 1977, 4:14982 (UCRL-50032-78) 
IN-SITU GASIFICATION/FUEL GAS 

Product gas analyses of Hoe Creek Experiment No. 2 (In Situ 
Coal Gasification Project), 4:14981 (UCID-17967) 

IN-SITU GASIFICATION/MATHEMATICAL MODELS 

Thermo-mechanical responses for porous-permeable media with 
a to underground coal gasification, 4:14980 (METC/ 

-78/17) 
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IN-SITU GASIFICATION/PLANNING 
High-Btu gas via in-situ coal gasification (Review of Hoe Creek 
experiments), 4:14983 (UCRL-81814) 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
Progress in the field of underground gasification. Report on the 
3rd symposium on underground gasification in California, 
4:14986 
IN-SITU GASIFICATION/ROCK MECHANICS 
Thermo-mechanical responses for porous-permeable media with 
application to underground coal gasification, 4:14980 (METC/ 
CR-78/17) 
INSOLATION/DATA 
Radiation energy of the sun depending on the weather, 4:15490 
INSOLATION/MEASURING METHODS 
Solar radiation considerations in building planning and design. 
Proceedings of a working conference on solar effects on 
building design, April 1975, 4:15709 (PB-279378) 
INSOLATION/MEETINGS 
Proceedings: the second national solar radiation data workshop, 
4:15488 (CONF-770998-) 
INSTANTONS 
Vacuum bubble instantons, 4:17438 
INSTITUTO DE ENERGIA ATOM. R1 
See IEAR-1 REACTOR 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRATED CIRCUITS/PHYSICAL RADIATION EFFECTS 
Logic-cell-coverage technique for transient ionizing radiation 
characterization of microcircuits, 4:17019 
INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTERACTING BOSON MODEL/O GROUPS 
Experimental tests of recent nuclear models with the (n,y) 
reaction (E2 branching ratios), 4:17483 (BNL-25283) 
INTERFEROMETERS/PERFORMANCE 
Velocity sensing interferometer (VISAR) modification, 4:17025 
INTERMEDIATE BTU GAS/SYNTHESIS 
Process for the production of an intermediate Btu gas (Patent), 
4:15454 
INTERMEDIATE MASS NUCLEI/NUCLEAR DATA 
COLLECTIONS 
Table of isotopes, 4:17464 
INTERMEDIATE NEUTRONS/TRANSMISSION 
Neutron capture and total cross-section measurements on fast 
reactor structural materials, 4:17457 (AERE-R-9058) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
INTERNAL COMBUSTION ENGINES/AUTOMOTIVE FUELS 
Gasoline compositions (Patent), 4:16577 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Process for reducing oxides nitrogen in the exhaust gas from 
internal combustion engines (Patent), 4:16611 
INTERNAL COMBUSTION ENGINES/COMBUSTION 
CHAMBERS 
Low emission combustion chamber (Patent), 4:16579 
INTERNAL COMBUSTION ENGINES/COMBUSTION 
KINETICS 
Characterization of one- and two-dimensional homogeneous 
combustion phenomena in a constant volume bomb, 4:16576 
(SAND-78-8704) 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Oxygen sensor (Patent), 4:16606 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Exhaust gas recirculation means (Patent), 4:16608 
Exhaust gas recirculating control system (Patent), 4:16609 
Exhaust gas recirculation control system (Patent), 4:16610 
INTERNAL COMBUSTION ENGINES/FUEL CONSUMPTION 
The outlook for automotive fuel supplies, alternative vehicle 
engines, and potential implications for transportation tax 
structures (1985-2000). Staff report No. 2 (final), 4:16387 (PB- 
279679) 
INTERNAL COMBUSTION ENGINES/GAS GENERATORS 
Gas flow relations and variable load operation of a gas generator/ 
combustion engine combination, 4:16578 
INTERNAL COMBUSTION ENGINES/PERFORMANCE 
TESTING 
Performance of conventionally powered vehicles tested to an 
electric vehicle test procedure, 4:16595 (N-78-20022) 
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INTERNAL COMBUSTION ENGINES/WASTE HEAT 
UTILIZATION 
Process for space heating using waste heat from combustion 
engines with simultaneous electric power generation (Patent), 
4:16486 
INTERNATIONAL ENERGY AGENCY/COORDINATED 
RESEARCH PROGRAMS 
IEA programme to develop and test solar heating and cooling 
systems. Task II: coordination of R and D on solar heating and 
cooling components. Annual progress report, 4:15712 (TID- 
23297/2) 
INTERPLANETARY MAGNETIC FIELDS 
Magnetic fields and flows between 1 AU and 0.3 AU during the 
primary mission of HELIOS 1, 4:17265 (N-78-17964) 
INTERPLANETARY MAGNETIC FIELDS/CURRENT 
DENSITY 
Structure of current sheets in magnetic holes at 1 AU, 4:17266 (N- 
78-20033) 
INTERPLANETARY SPACE/ELECTRON DENSITY 
Pitch angle distributions of > 30 keV electrons at geostationary 
altitudes (Spherical harmonics, spatial distribution, probability), 
4:17272 (LA-UR-78-2902) 
INTERPLANETARY SPACE/ION DENSITY 
Observations of two distinct populations of bow shock ions in the 
upstream solar wind, 4:17268 
INTERSTELLAR GRAINS/TURBULENCE 
Effect of turbulence on the coagulation of interstellar dust, 
4:17263 
INVERTERS/SPECIFICATIONS 
Construction of 1kVA inverter for wind power plants, 4:15891 
(STU-75-3324) 
IODEX PROCESS 
See IODOX PROCESS 
IODINE 125/STABILITY 
Stability of 1°51 label after intragastric or intravenous 
administration of radioiodinated latexes to mice, 4:17121 
IODINE 129/ACTIVATION ANALYSIS 
Iodine-129 in the environment of a nuclear fuel reprocessing plant 
by neutron activation analysis, 4:15429 (DP-MS-78-51) 
IODINE 129/ENVIRONMENTAL TRANSPORT 
Iodine-129 in the environment of a nuclear fuel reprocessing plant 
by neutron activation analysis, 4:15429 (DP-MS-78-51) 
IODINE 131/RADIOACTIVE WASTE PROCESSING 
Determination of the radioiodine species in the exhaust air of 
nuclear facilities, 4:16182 (K FK-2500) 
IODINE IONS/ION-ATOM COLLISIONS 
Electron-loss cross sections for 20-MeV Cl** and I* ions incident 
on thin gaseous targets: Experimental measurements and 
potential-model data analyses, 4:17307 
IODINE IONS/ION-MOLECULE COLLISIONS 
Electron-loss cross sections for 20-MeV Cl* and I* ions incident 
on thin gaseous targets: Experimental measurements and 
potential-model data analyses, 4:17307 
IODOX PROCESS/PERFORMANCE TESTING 
Todox process tests in a transuranium element production 
campaign, 4:15326 (CONF-780304-) 
ION ACOUSTIC WAVES/CYCLOTRON RESONANCE 
ee spectrum in a plasma with two ion species, 
4:175 
ION ACOUSTIC WAVES/DISPERSION RELATIONS 
Cyclotron-wave spectrum in a plasma with two ion species, 
4:17579 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION BEAMS 
See also ARGON 40 BEAMS 
HELIUM 4 BEAMS 
HYDROGEN MINUS I BEAMS 
OXYGEN 16 BEAMS 
ION BEAMS/BEAM MONITORING 
Use = transition-metal oxide films to study ion-beam profiles, 
4:16984 
ION BEAMS/BEAM PROFILES 
Use of transition-metal oxide films to study ion-beam profiles, 
4:16984 
ION BEAMS/PLASMA HEATING 
Consecutive microsecond pulsed ion beams from a reflex tetrode 
ion source, 4:17523 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE MATERIALS 
See also INORGANIC ION EXCHANGERS 
ION EXCHANGE MATERIALS/PARTICLE SIZE 
Ion exchange apparatus for uranium technology (Patent), 4:15298 
ION IMPLANTATION/SPUTTERING 
Influence of sputtering on the distribution profile of ion-implanted 
impurities, 4:16746 
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ION SOURCES 
See also ALPHA SOURCES 
NEUTRAL BEAM SOURCES 
Alkali deuteride negative ion source development plan, 4:17606 
(CONF-771241-) 
ION SOURCES/BEAM EXTRACTION 
Negative ion systems based on direct extraction sources, 4:17603 
(CONF-771241-) 
ION SOURCES/MAGNETIC FIELD CONFIGURATIONS 
Magnetic multipole line-cusp plasma generator for neutral beam 
injectors, 4:17558 
ION SOURCES/MASS SPECTROSCOPY 
Yield of various ions from a laser-produced plasma, 4:17560 
ION-ATOM COLLISIONS/ELECTRON CAPTURE 
Electron capture to D;~ repulsive states by D3* in Cs (Differential 
cross sections), 4:17300 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC CRYSTALS/IONIC CONDUCTIVITY 
Theoretical issues in superionic conductors, 4:16744 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also FISSION CHAMBERS 
IONIZATION CHAMBERS/RELIABILITY 
Dosimetry methods for structural materials: nuclear heating, 
4:16140 (EUR-5667(Pt.1)) 
IONIZED GASES/PARTITION FUNCTIONS 
Statistical thermodynamics of dissociating gases and plasmas, 
4:17550 
IONIZED GASES/THERMODYNAMIC PROPERTIES 
Statistical thermodynamics of dissociating gases and plasmas, 
4:17550 
IONIZING RADIATIONS/CARCINOGENESIS 
Radiation carcinogenesis and related radiobiology. Special listing, 
4:17167 (NTISUB/D/296-005) 
IONIZING RADIATIONS/RADIATION PROTECTION 
Digital procedure for computing and optimizing the protection of 
vehicles against nuclear radiation , 4:17494 (N-78-17859) 
Radiation health and safety. Hearings before the Committee on 
Commerce, Science, and Transportation, United States Senate, 
Ninety-Fifth Congress, First Session, June 16, 17, 27, 28, and 29, 
1977, 4:17208 
IONIZING RADIATIONS/TOXICITY 
Toxicology research projects directory, 1978. Monthly repts, 
4:17195 (NTISUB/D-245) 
ION-MOLECULE COLLISIONS/KINETICS 
Molecular beam studies of ion-molecule reactions (Review), 
4:17299 (COO-2640-8) 
IONOSPHERE 
See also E REGION 
IONOSPHERE/ELECTRIC FIELDS 
Analysis and research for integrated systems in physics of the 
atmosphere. Final report 1 September 1976-30 September 1977, 
4:17270 (AD-A-051126) 
IONOSPHERE/PLASMA DRIFT 
Analysis and research for integrated systems in physics of the 
atmosphere. Final report 1 September 1976-30 September 1977, 
4:17270 (AD-A-051126) 
IOWA/WATER RESOURCES 
Minutes - Iowa State Water Resources Research Institute 
Advisory Board and Council tenth annual meeting, 4:16359 
(PB-279033) 
IRELAND/PEAT 
Peat production in Ireland, 4:15117 
IRIDIUM BASE ALLOYS/DUCTILITY 
Effect of phosphorus segregation to grain boundaries in Ir + 0.3 
wt % W alloys on high temperature ductility, 4:16642 
IRIDIUM BASE ALLOYS/FAILURES 
Effect of phosphorus segregation to grain boundaries in Ir + 0.3 
wt % W alloys on high temperature ductility, 4:16642 
IRON/ENVIRONMENTAL TRANSPORT 
Uptake and transport of iron and phosphate by Vallisneria spiralis 
L. (5°Fe, **P tracer techniques), 4:17125 
IRON/NEUTRON REACTIONS 
Neutron capture and total cross-section measurements on fast 
reactor structural materials (keV range), 4:17457 (AERE-R- 
9058) 
IRON/NEUTRON TRANSPORT 
Monte Carlo study in the mechanisms of transport of fast neutrons 
in various media, 4:17495 (COO-2509-5) 
Neutron capture and total cross-section measurements on fast 
reactor structural materials, 4:17457 (AERE-R-9058) 
Neutron slowing down and transport in monoisotopic media with 
constant cross sections or with a square-well minimum, 4:17496 
(COO-2509-6) 





IRON/PROTON REACTIONS 


IRON/PROTON REACTIONS 
Properties of prompt muons produced by 28-GeV proton 
interactions, 4:17355 
IRON/WEAR 
Friction and wear of selected metals and alloys in sliding contact 
with AISI 440 C stainless steel in liquid methane and in liquid 
natural gas, 4:16636 (N-78-20512) 
IRON 54 TARGET/PION MINUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469  papcoean -38) 
IRON 54 TARGET/PION PLUS REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
IRON 56/ISOBARIC ANALOGS 
Polarization of neutrons from (p,n) reactions on medium-weight 
nuclei at isobaric analog resonances (Angular distribution), 
4:17458 
IRON 56 TARGET/NEUTRON REACTIONS 
Neutron capture and total cross-section measurements on fast 
reactor structural materials (keV range), 4:17457 (AERE-R- 
9058) 
IRON ALLOYS 
See also INCONEL 600 
INCONEL X750 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of UFez: agreement with the Campbell 
correlation of Laves phase compounds, 4:16673 
IRON BASE ALLOYS/EMBRITTLEMENT 
Grain boundary precipitation in 18Ni maraging steels, 4:16677 
IRON BASE ALLOYS/GRAIN BOUNDARIES 
Grain boundary precipitation in 18Ni maraging steels, 4:16677 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Effect of hydrogen on the mechanical properties of iron-base 
superalloys, 4:16649 
IRON BASE ALLOYS/OXIDATION 
Oxidation-sulfidation behavior of iron-chromium-nickel alloys 
(750 and 875°C), 4:16684 
IRON COMPOUNDS/DEPOSITS 
Regularities of iron compound deposition in supercritical pressure 
boilers with different water treatment conditions, 4:15921 
IRON IONS/ELECTRON-ION COLLISIONS 
Excitation of ions of the lithium isoelectronic sequence in the 
relativistic Coulomb Born approximation, 4:17302 (ORO-4881- 
20) 
IRON OXIDES/PHOTOCONDUCTIVITY 
Photoeffects in Fe2Os sintered semiconductors, 4:15506 
IRON OXIDES/THERMAL CONDUCTIVITY 
Heat conductivity of iron oxide deposits formed in tubes of 
radiation heating surfaces of supercritical pressure boilers, 
4:15915 
IRON-NICKEL BATTERIES/CLOSED-CYCLE COOLING 
SYSTEMS 
Battery with circulating electrolyte (Patent), 4:16338 
IRON-NICKEL BATTERIES/PERFORMANCE 
Iron nickel battery--a new battery for electric vehicles in the 
National Research and Development Project instituted by the 
Ministry of International Trade and Industry in Japan (82.5 
Wh/kg, 261 kw range), 4:16316 
IRRADIATION DEVICES/DESIGN 
Medical application of neutron capture ‘y-ray spectroscopy: 
measurement of cadmium and nitrogen in living human subjects 
(3Cd, 'N, '°N), 4:17146 (BNL-24711) 
IRRADIATION DEVICES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Final environmental statement concerning rule making. 
Exemption from licensing requirements for spark-gap irradiators 
that contain cobalt-60. Docket No. PRM 30-54, 4:16795 
(NUREG-0319) 
IRRADIATION PROCEDURES/COMPARATIVE 
EVALUATIONS 
Radiation dosimetry in experimental animals exposed to tritiated 
water under different conditions (Comparison between single 
injection and protracted low-level exposures in mice), 4:17179 
(CONF-78 1029-7) 
ISING MODEL/PARAMAGNETISM 
roy of some paramagnets at very low temperatures, 
4:17505 
ISOENZYMES/CATALYTIC EFFECTS 
Chromatographic separation and continuously referenced, on-line 
monitoring of creatine kinase isoenzymes by use of an 
immobilized-enzyme microreactor, 4:16760 
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ISOENZYMES/QUANTITATIVE CHEMICAL ANALYSIS 
Chromatographic separation and continuously referenced, on-line 
monitoring of creatine kinase isoenzymes by use of an 
immobilized-enzyme microreactor, 4:16760 
Separation and analysis of arylsulfatase isoenzymes in body fluids 
of man, 4:16759 
ISOENZYMES/SEPARATION PROCESSES 
Separation and analysis of arylsulfatase isoenzymes in body fluids 
of man, 4:16759 
ISOPROPYL RADICALS/BIOCHEMICAL REACTION 


KINETICS 
New aspect of the use of 2’,3’-O-isopropylidene ribonucleosides 
for investigation of anomeric configuration, 4:17122 
ISOPROPYLBENZENE 
See CUMENE 
ISOTOPE APPLICATIONS/RADIOACTIVE WASTES 
Institutional radioactive wastes. Final summary report, 4:15408 
(PB-279582) 


IPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
ISOTOPE SEPARATION/ELECTROPHORESIS 
Process for isotope separation employing cataphoresis, 4:16773 
ISOTOPES 


See also FISSION PRODUCTS 
RADIOISOTOPES 
STABLE ISOTOPES 
ISOTOPES/NUCLEAR DATA COLLECTIONS 
Table of isotopes, 4:17464 
ISX TOKAMAK/IMPURITIES 
Experimental observation of the impurity-flow-reversal effect in a 
tokama plasma, 4:17544 
ITALY/GLOBAL ASPECTS 
Geothermal energy in 1978: situation and prospects, 4:15847 
ITALY/RESEARCH PROGRAMS 
Italian activities in the field of photovoltaic conversion, 4:15563 
IU CYCLOTRON FACILITY/ACCELERATOR FACILITIES 
Facility for studying neutron energy spectra at intermedial 
energies, 4:16980 (CONF-780957-3) 
IVORY COAST/RANGELANDS 
Energy balance of the population of Orthochtha brachycnemis 
Karsch, the principal acridid species of the Lamto Savanna 
(Ivory Coast) (Grasshoppers), 4:17109 (BNWL-tr-202) 


JAERI 
(Japanese Atomic Energy Research Institute.) 
JAERI/NUCLEAR ENGINEERING 
Reactor Engineering Division annual report. (April 1, 1976 - 
March 31, 1977), 4:16138 (JAERI-M-7291) 
JAPAN/ENERGY POLICY 
Energy climate of Japan, 4:16399 (CONF-7606183-) 
JAPAN/NUCLEAR POWER 
Present situation of nuclear power generation in Japan, 4:16007 
(77-CNA-300 
JAPAN/NUCLEAR POWER PLANTS 
Design and safety data of commercial nuclear power plants in 
Japan, 1977 edition, 4:16010 (JAERI-M-7261) 
JAPAN/RESEARCH PROGRAMS 
Photovoltaic system in Sunshine Project national R and D 
program in Japan, 4:15564 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPAN RESEARCH REACTOR-3 
See JRR-3 REACTOR 
JAPAN RESEARCH REACTOR-4 
See JRR-4 REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JET DRILLS 
See also DRILL BITS 
JET DRILLS/DESIGN 
Feasibility study of a hybrid erosion drilling concept, PIFR-984 
(ERODRILL), 4:15870 (TID-28699) 
Feasibility of water jet coring. Task I report, 4:15871 (TID-28700) 
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JET DRILLS/PERFORMANCE TESTING 

Feasibility study of a hybrid erosion drilling concept, PIFR-984 

(ERODRILL), 4:15870 (TID-28699) 
JET DRILLS/PROPELLANTS 

Feasibility study of a hybrid erosion drilling concept, PIFR-984 

(ERODRILL), 4:15870 (TID-28699) 
JET ENGINE FUELS/COMBUSTION 

Computer program for obtaining thermodynamic and transport 
properties of air and products of combustion of ASTM-A-1 fuel 
and air, 4:15219 (N-78-20351) 

JET ENGINE FUELS/FEASIBILITY STUDIES 

Jet fuels from synthetic crudes, 4:15012 

JET ENGINE FUELS/PRODUCTION 

Computer model for refinery operations with emphasis on jet fuel 
production. Volume 2: data and technical bases. Final report, 
4:15161 (N-78-19326) 

Computer model for refinery operations with emphasis on jet fuel 
production. Volume 1: program description. Final report, 
4:15162 (N-78-20350) 

JET ENGINE FUELS/SPECIFICATIONS 
Evaluation of coal-derived JP-5 fuels, 4:15024 
JET MODEL/ELECTRON-POSITRON INTERACTIONS 

Observables for the analysis of event shapes in e* e~ annihilation 

and other proceses, 4:17424 
JMTR REACTOR/IN PILE LOOPS 

Design and construction of OGL-1 Specimen Transfer System, 
4:16204 (JAERI-M-7327) 

JMTR REACTOR/NEUTRON FLUX 

Reactor neutron dosimetry in the energy region between 0.1 and 
1.0 MeV with silver, 4:16193 (EUR-5667(Pt. 1)) 

JMTR REACTOR/REMOTE HANDLING EQUIPMENT 

Design and construction of OGL-1 Specimen Transfer System, 
4:16204 (JAERI-M-7327) 

JRR-2 REACTOR/REACTOR OPERATION 

Report on operation, utilization and technical development of 
research reactors and hot laboratory. April 1, 1976 to March 31, 
1977, 4:16205 (JAERI-M-7347) 

JRR-3 REACTOR/REACTOR OPERATION 

Report on operation, utilization and technical development of 
research reactors and hot laboratory. April 1, 1976 to March 31, 
1977, 4:16205 (JAERI-M-7347) 

JRR-4 REACTOR/REACTOR OPERATION 

Report on operation, utilization and technical development of 
research reactors and hot laboratory. April 1, 1976 to March 31, 
1977, 4:16205 (JAERI-M-7347) 

JT-60 REACTORS/POWER SUPPLIES 

Design study of the vertical field power supply for JT-60, 4:17600 
(JAERI-M-7296) 

JUPITER PLANET/RADIOWAVE RADIATION 

Maps of Jovian radio emission. Final technical report, 1 October 
1976-1 October 1977, 4:17267 (N-78-21032) 

JUVENILES/NEOPLASMS 

Second neoplasms following megavoltage radiation in a pediatric 

population, 4:17170 


K 


K0l 
See KAONS NEUTRAL SHORT-LIVED 
K-1420 RESONANCES/PARTICLE PRODUCTION 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions at 7 and 11.5 GeV/c (Cross sections), 
4:17360 (SLAC-PUB-2169) 
K-892 RESONANCES/PARTICLE PRODUCTION 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions at 7 and 11.5 GeV/c (Cross sections), 
4:17360 (SLAC-PUB-2169) 
KAHTER REACTOR/IN CORE INSTRUMENTS 
Determination of fast neutron fluxes by reaction rate measurement 
with Rh-foils and by fission in thorium, 4:16994 (EUR- 
5667(Pt.2)) 
KAHTER REACTOR/NEUTRON FLUX 
Determination of fast neutron fluxes by reaction rate measurement 
with Rh-foils and by fission in thorium, 4:16994 (EUR- 
5667(Pt.2)) 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS/WIND-POWERED PUMPS 
Wind powered irrigation in Kansas. A system dynamics approach. 
Master's thesis, 4:15884 (AD-A-052630) 


KRYPTON/SORPTION 


KAON MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Backward K~ p elastic scattering and 0°~ 7* production (476 to 
1077 MeV/c, preliminary results), 4:17359 (LBL-17985) 
KAON MINUS-PROTON INTERACTIONS/EXCHANGE 
INTERACTIONS 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions at 7 and 11.5 GeV/c (Cross sections), 
4:17360 (SLAC-PUB-2169) 
KAON MINUS-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Backward K~ p elastic scattering and 0°2~ 7* production (476 to 
1077 MeV/c, preliminary results), 4:17359 (LBL-17985) 
KAON-DEUTERON INTERACTIONS/SCATTERING 
AMPLITUDES 
Transmission regeneration of neutral kaons on deuterons and 
neutrons in the momentum interval 10-50 GeV/c, 4:17344 
KAON-NUCLEON INTERACTIONS 
See also KAON-PROTON INTERACTIONS 
KAON-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Transmission regeneration of neutral kaons on deuterons and 
neutrons in the momentum interval 10-50 GeV/c, 4:17344 
KAON-PROTON INTERACTIONS/PARTICLE PRODUCTION 
Study of the reactions K°/sub L/p — K/sub S/p, Am*, E°r*, 
and Azr* 7° near 550 MeV/c, 4:17362 
KAONS NEUTRAL 
See also KAONS NEUTRAL SHORT-LIVED 
KAONS NEUTRAL/PARTICLE PRODUCTION 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
KAONS NEUTRAL SHORT-LIVED/PARTICLE PRODUCTION 
Study of the reactions K°/sub L/p —> K°/sub S/p, Az*, =°2*, 
and Azr* 7° near 550 MeV/c, 4:17362 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KENTUCKY/RADIOACTIVE WASTE DISPOSAL 
Report of the special advisory committee on nuclear waste 
disposal. Research report, 4:15407 (PB-279271) 
KERNFORSCHUNGSZENTRUM KARLSRUHE/RADIATION 
MONITORING 
Monitoring for environmental radioactivity at the Karlsruhe 
Nuclear Research Center in 1976, 4:16248 (K FK-EXT-20/77-4) 
KERNKRAFTWERK RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KEROGEN/PYROLYSIS 
Combustion rates for oil shale carbonaceous residue, 4: 15256 
KEROSENE/CATALYTIC CRACKING 
Ligh oil-gas cracking on zeolite-containing catalysts, 4:15178 
KEROSENE/HYDROGENATION 
Influence of sulfur and nitrogen compounds on dearomatization of 
kerosine cuts, 4:15188 
KETONES/PHOTOLYSIS 
Photophysical processes in fluorenone, 4:16780 
KILNS/DRAFT CONTROL SYSTEMS 
Starting procedure for internal combustion vessels (Patent), 
4:16914 
KILNS/ENERGY CONSERVATION 
Energy management for furnaces, kilns, and ovens. NBS 
Handbook 124. Final report, 4:16533 (PB-277704) 
KILNS/OPERATION 
Method of burning granular or pulverulent raw material and kiln 
plant therefor (Patent), 4:16554 
KILNS/WASTE HEAT UTILIZATION 
Method of burning granular or pulverulent raw material and kiln 
plant therefor (Patent), 4:16554 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOPPERS PROCESS/PILOT PLANTS 
Shell-Koppers process. A method for the gasification of coal 
under pressure, 4:14992 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRITISCHE ANLAGE ZUM HTR 
See KAHTER REACTOR 
KRITO CRITICAL ASSEMBLY 
See STEK REACTOR 
KRYPTON/ION-ATOM COLLISIONS 
Energy distribution of secondary electrons ejected from krypton 
by proton impact ionization (Differential cross sections), 4:17311 
KRYPTON/SORPTION 
Availability analysis of a krypton retention system using the GO 
methodology, 4:15325 (CONF-780304-) 





KRYPTON 85/RADIOACTIVE WASTE PROCESSING 


KRYPTON 85/RADIOACTIVE WASTE PROCESSING 
Feasibility study of ton removal plant by porous membrane 
method, 4: 15366 (J RI-M-7275) 
KRYPTON 85/RADIOACTIVE WASTE STORAGE 
Alternative processes for the long-term storage of Kr-85, 4:15404 
-2482) 
KR IN 86 REACTIONS/DEEP INELASTIC SCATTERING 
y-Tay multiplicities from a diffusion model incorporating one-body 
dissipation, 4:17463 


LABELLING/STABILITY 
Stability of !*5I label after intragastric or intravenous 
administration of radioiodinated latexes to mice, 4:17121 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/MAGNETIC MOMENTS 
Magnetic moments, hadron masses, and quark masses, 4:17380 
Precise measurement of the A° magnetic moment, 4:17352 
LAMBDA PARTICLES/PARTICLE PRODUCTION 
Precise measurement of the A°® magnetic moment, 4:17352 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
Study of the reactions K°/sub L/p — K°/sub S/p, Am*, °a* 
and Azr* 7° near 550 MeV/c, 4:17362 
LAND LEASING/LEGAL ASPECTS 
canes the landowner i a mineral transaction: some further 
ts, 4:17090 
ILLUTION/POLLUTION REGULATIONS 
ettects of environmental protection regulation on regional 
economic development. Final report, 4:16345 (PB-278918) 
LAND POLLUTION CONTROL/POLLUTION LAWS 
A national environmental/energy workforce assessment, national 
legislation. Final report on phase 1, 4:16351 (PB-277905) 
LAND TRANSPORT/ENERGY CONSERVATION 
Energy problem and surface transportation, 4:16434 
LANDAU LIQUID HELIUM THEORY/REVIEWS 
Landau Fermi-liguid theory and low temperature properties of 
normal liquid *He, 4:17327 
LANGMUIR PROBE/ELECTRON EMISSION 
Inflection-point method of interpreting emissive probe 
characteristics, 4:17535 
LANGMUIR PROBE/PLASMA DIAGNOSTICS 
Inflection-point method of interpreting emissive probe 
characteristics, 4:17535 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANUM ALLOYS/LATTICE VIBRATIONS 
Lattice dynamics of LaSb and PrSb, 4:16663 
LARGE INTESTINE/CARCINOMAS 
Definitive value of active-specific immunotherapy for 
ee carcinoma of the colon (Rats, concanavalin A), 


LASER CAVITIES/OSCILLATION MODES 
» resonators with apertures in reflectors, 4:16881 
FUSION REACTORS/BREEDING RATIO 
Neutronic studies of a *°*U breeder, 4:17621 (UCRL-81093) 
LASER FUSION REACTORS/ENERGY BALANCE 
Some basic energy estimates for a laser ignited fusion reactor, 
4:17614 (CONF-7705159-) 
LASER FUSION REACTORS/REACTOR FUELING 
Injection of laser fusion pellets. Part I. Accuracy required, 
ten, and residual gas deflections, 4:17617 (LA-7477- 


) 
LASER FUSION REACTORS/REVIEWS 
— yee in inertial CTR: a status report, 4:17615 (CONF- 
Laser induced fusion, 4:17613 (CONF-7705159-) 
LASER IMPLOSIONS/SOUND WAVES 
Acoustic amplification in imploding spherical shells, 4:17574 
MA /RESEARCH PROGRAMS 
rt S the Materials Research Council (1977), 4:16842 (AD-A- 


2448) 

LASER RADIATION/ALIGNMENT 

Direct ye of the accuracy of CO laser alignment on 
LASEI RADIATION/BEAM MONITORING 

Sub One-Hundred-PS Pyroelectric Detector Research and 

Evaluation Program at LASL, 4:17618 (LA-UR-78-2750) 

LASER RADIATION/BEAM PROFILES 

a _— of measuring gaussian laser beam divergence, 
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LASER RADIATION/COHERENCE LENGTH 
Correlation between the degree of spatial coherence of the field 
and the variance of the wave vectors of laser radiation, 4:16869 
LASER RADIATION/HEALTH HAZARDS 
Efforts by the Environmental Protection Agency to protect the 
public from environmental nonionizing radiation exposures, 
4:17202 (PB-279483) 
LASER RADIATION/MEASURING METHODS 
Sub One-Hundred-PS Pyroelectric Detector Research and 
Evaluation Program at LASL, 4:17618 (LA-UR-78-2750) 
LASER RADIATION/SCATTERING 
Plasma scattering experiments with a periodic Nd: YAG laser at 
1,06 ym and a Si-avalanche detector, 4:17534 (IPF-78- 
reprint)) 
LASER RADIATION/SHIELDING 
Shield for high power infrared laser beam (Patent), 4:16854 
LASER TARGETS/TRAJECTORIES 
Injection of laser fusion pellets. Part I. Accuracy required, 
acceleration, and residual gas deflections, 4:17617 (LA-7477- 
M 


LASER-PRODUCED PLASMA/ABLATION 
Experimental observation and numerical simulations of laser- 
driven ablation, 4:17624 
LASER-PRODUCED PLASMA/IONIC COMPOSITION 
Yield of various ions from a laser-produced plasma, 4:17560 
LASER-PRODUCED PLASMA/LIGHT TRANSMISSION 
Laser-beam absorption in a plasma formed near a solid surface at a 
high gas pressure, 4:17561 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Experimental investigations of spontaneous magnetic fields in a 
laser-induced plasma, 4:17559 
Laser-driven component of self-generated magnetic fields, 4:17543 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Photographs of laser plume in line radiation of multiply charged 
ions in the far vacuum ultraviolet, 4:17536 
LASER-PRODUCED PLASMA/TEMPERATURE 
MEASUREMENT 
Method for measuring the temperature of a laser-produced 
om. 4:17537 


See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/EVALUATION 
Excimer lasers. Final report, 30 May 1975-10 June 1976, 4:16845 
(N-78-19480 
LASERS/FREQUENCY CONTROL 
Phase-locking of independent laser oscillators (Patent), 4:16848 
Tunable frequency laser (Patent), 4:16859 
LASERS/GAIN 
Temperature dependence of far-infrared (FIR) laser output power, 
4:16846 (N-78-19482) 
LASERS/POWER 
Temperature dependence of far-infrared (FIR) laser output power, 
4:16846 (N-78-19482) 
LASERS/PUMPING 
Excimer lasers. Final report, 30 May 1975-10 June 1976, 4:16845 
(N-78- 19480) 
LASERS/SYNCHRONIZATION 
Phase-locking of independent laser oscillators (Patent), 4:16848 
LASERS/SYNCHROTRON RADIATION 
Stimulated undulator radiation from relativistic electrons and the 
physical processes in an “electron laser’’, 4:16868 
LATENT HEAT STORAGE/FEASIBILITY STUDIES 
Results of research and development work in the field of thermal 
energy storage, 4:16295 
LATENT HEAT STORAGE/PHASE CHANGE MATERIALS 
Corrosion investigations on materials used in latent heat storage 
equipment, 4:16299 
Energy density in latent heat stores - some basic physical 
considerations, 4:16297 
Latent heat storage equipment for utilisation in solar energy 
systems for apartment houses, 4:16298 
Properties of some salt hydrates for latent heat storage of thermal 
energy, 4:16296 
LATENT HEAT STORAGE/RESEARCH PROGRAMS 
Results of research and development work in the field of thermal 
energy storage, 4:16295 
LATENT HEAT STORAGE/TECHNOLOGY ASSESSMENT 
Energy density in latent heat stores - some basic physical 
considerations, 4:16297 
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LATEX/LABELLING 
Stability of !*5I label after intragastric or intravenous 
administration of radioiodinated latexes to mice, 4:17121 
LATTICE VIBRATIONS 
Undamped lattice vibrations in systems with two incommensurate 
periodicities, 4:17502 
LAWRENCE LIVERMORE LABORATORY/EDUCATION 
Technical Continuing Education Program in the Chemistry and 
Materials Science Department (FY 1978), 4:17630 (UCID- 
17932) 
LAWSUITS 
Judicial review of EPA action under the citizen suit provision, 
4:16356 
LEAD/BIOLOGICAL EFFECTS 
Chronic lead exposure in immature animals: neurochemical 
correlates, 4:17192 
LEAD/ECOLOGICAL CONCENTRATION 
Dynamics of manganese, cadmium, and lead in experimental 
power plant ponds, 4:17184 (PB-279032) 
Heavy metals and chlorinated hydrocarbons in the Mediterranean, 


4:17185 
LEAD/LIQUID COLUMN CHROMATOGRAPHY 
Chromatography of metal ions with a thioglycolate chelating 
resin, 4:16758 
LEAD/MAGNETIC FLUX 
Flux trapping and shielding in irreversible superconductors, 
4:16654 (SLAC-211) 
LEAD/MATERIALS RECOVERY 
Recycling of nonferrous metals: illusion and reality, 4:16562 
LEAD/PION MINUS REACTIONS 
Total inelastic cross sections for interaction of 7~ mesons with 
nuclei in the momentum range from 2 to 6 GeV/c, 4:17371 
LEAD/SAMPLING 
Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 
LEAD/SUPERCONDUCTIVITY 
Reply to some remarks concerning dislocation motion in 
superconductors, 4:16679 
LEAD 207/ENERGY LEVELS 
Tests of the methods of analysis of picosecond lifetimes and 
measurement of the half-life of the 569.6 keV level in 7°’ Pb, 
4:17472 
LEAD 208 TARGET/PROTON REACTIONS 
Elastic scattering of 1-GeV protons on the nuclei '*O, /sup 
40,42,44,48/Ca, **Ti, and 7°*Pb in the self-consistent theory of 
excited nuclei, 4:17357 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
LEAD ALLOYS 
See also LEAD BASE ALLOYS 
LEAD ALLOYS/INTERNAL FRICTION 
Internal-friction measurements of dislocation inertial effects in 
dilute alloys of lead, 4:16638 
LEAD ALLOYS/MAGNETIC FLUX 
Flux trapping and shielding in irreversible superconductors, 
4:16654 (SLAC-211) 
LEAD ALLOYS/STRESS RELAXATION 
Internal-friction measurements of dislocation inertial effects in 
dilute alloys of lead, 4:16638 
LEAD ALLOYS/SUPERCONDUCTIVITY 
Reply to some remarks concerning dislocation motion in 
superconductors, 4:16679 
LEAD ALLOYS/WEAR 
Friction and wear of selected metals and alloys in sliding contact 
with AISI 440 C stainless steel in liquid methane and in liquid 
natural gas, 4:16636 (N-78-20512) 
LEAD BASE ALLOYS/FABRICATION 
Method for making storage battery grid from lead-tin-zinc alloy 
(Patent), 4:16329 
LEAD COMPOUNDS/ELECTRIC CONDUCTIVITY 
Electrical conductivity in lead zirconate-titanate ceramics, 4:16716 
LEAD FLUORIDES/IONIC CONDUCTIVITY 
Light scattering measurements in solid ionic conductors, 4:16722 
Phase transitions and translational freedom in solid electrolytes, 


4:16735 
LEAD OXIDES/ARGON 40 REACTIONS 
Observation of pion interferometry in relativistic nuclear 
collisions, 4:17474 
LEAD-ACID BATTERIES/BATTERY CHARGERS 
System evaluation of lead-acid battery chargers. 1. cells with 
antimonial positive grids, 4:16332 
LEAD-ACID BATTERIES/BATTERY PASTE 
Method for the production of electrodes for lead storage batteries 
(Patent), 4:16330 
Method of manufacturing active material for lead batteries 
(Patent), 4:16327 


LINEAR ACCELERATORS/POWER SUPPLIES 


LEAD-ACID BATTERIES/CLOSURES 
Electric storage battery (Patent), 4:16322 
LEAD-ACID BATTERIES/CONNECTORS 
Electric storage battery, particularly for vehicles (Patent), 4:16323 
LEAD-ACID BATTERIES/ELECTROCHEMISTRY 
Passivation reactions on the electrodes of a lead-acid cell, 4:16315 
LEAD-ACID BATTERIES/ELECTRODES 
Method for the production of electrodes for lead-acid storage 
batteries (Patent; drying by inert gas at high temperature), 
4:16328 
Method for the production of electrodes for lead storage batteries 
(Patent), 4:16330 
Passivation reactions on the electrodes of a lead-acid cell, 4:16315 
LEAD-ACID BATTERIES/GRIDS 
Method for making storage battery grid from lead-tin-zinc alloy 
(Patent), 4:16329 
LEAD-ACID BATTERIES/PASSIVATION 
Deterioration mechanism of overdischarge characteristics of 
sealed lead-acid rechargeable battery, 4:16317 
LEAD-ACID BATTERIES/PERFORMANCE 
Influence of ultrasound on the capacity of lead accumulators, 
4:16314 
Perspectives for future traction batteries, 4:16319 
Present technical situation concerning lead traction batteries for 
industrial trucks, 4:16320 
LEAD-ACID BATTERIES/PLATES 
Battery plate and methods of manufacture (Patent), 4:16321 
LEAD-ACID BATTERIES/REVIEWS 
Present technical situation concerning lead traction batteries for 
industrial trucks, 4:16320 
LEAD-ACID BATTERIES/SEALS 
Sealed type stationary battery using catalyst plug, 4:16333 
LEAD-FREE GASOLINE 
See UNLEADED GASOLINE 
LEAK DETECTORS 
Ultrasonic leak detection, 4:16147 (AECL-5316) 
LEAST SQUARE FIT/ALGORITHMS 
Algorithm for linear least squares problems with equality and 
nonnegativity constraints, 4:17638 (SAND-77-0552) 
LEAVES/ACTIVATION ANALYSIS 
Simultaneous determination of arsenic, antimony, cadmium, 
chromium, copper, and selenium in environmental material by 
radiochemical neutron activation analysis, 4:16752 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LEPTONIC DECAY 
Production and detection of new neutrinos (Electro: 
transition moment, production mechanism), 4:17342 ORO- 
3992-346) 
LEUCINE/METABOLISM 
Leucine in cultured cells ('*C tracer technique), 4:17128 
LEUKOCYTES/MIGRATION 
Marrow cell egress: specificity of the site of penetration into the 
sinus (Mice), 4:17132 
LI-DRIFTED GE DETECTORS 
Data treatment system for Ge(Li) gamma ray spectrometry, 
4:16997 (EUR-5667(Pt.2)) 
LIGANDS/COORDINATION NUMBER 
Three coordination in metal complexes, 4:16633 
LIGASES/ENZYME ACTIVITY 
Cinnabarinate synthase activity in normal and acatalasemic mice, 
4:17119 
LIGHT NUCLEI/NUCLEAR DATA COLLECTIONS 
Table of isotopes, 4:17464 
LIGHT SOURCES/DESIGN 
Nuclear light source (Patent), 4:15441 
LIGNITE/PRODUCTION 
Lignite: surface mining reaches a new dimension (Common 
market), 4:15085 
LIGNITE/SURFACE MINING 
Lignite: surface mining reaches a new dimension (Common 
market), 4:15085 
LIME-LIMESTONE WET SCRUBBING PROCESSES/DESIGN 
Wet waste flue gas desulfurizing process using lime as absorbent 
(Patent), 4:16955 
LIMESTONE/FRACTURE PROPERTIES 
Theoretical and experimental research on hydraulic fracturing, 
4:15235 (UCRL-80558) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS/NEUTRON SOURCES 
Preliminary study of an intense neutron source, 4:16982 (KFK- 


2542) 
LINEAR ACCELERATORS/POWER SUPPLIES 
Modulator charging system upgrade for a 5-MeV electron 
accelerator, 4:16969 (UCRL-80852) 





LINEAR PINCH DEVICES/SPECIFICATIONS 


LINEAR PINCH DEVICES/SPECIFICATIONS 
Straight zeta-pinch liner fusion system, 4:17596 (CTO-1376) 
LINEAR THETA PINCH DEVICES/MHD GENERATORS 
Energy conversion in a pulsed fusion reactor on the 6-pinch liner 
principle, 4:17612 (CTO-1380) 
LINEAR THETA PINCH DEVICES/POWER SUPPLIES 
Pulsed power sources for a 9-pinch liner reactor, 4:17601 (CTO- 


1379) 
LINEAR THETA PINCH DEVICES/SPECIFICATIONS 
Engineering problems of a 6-pinch liner reactor, 4:17594 (CTO- 
78 


1378) 
LINEAR THETA PINCH DEVICES/THERMODYNAMIC 
CYCLES 


Energy conversion in a pulsed fusion reactor on the @-pinch liner 
principle, 4:17612 (CTO-1380) 
LINEAR Z PINCH DEVICES 
Initial numerical studies of the behaviour of z-pinch plasma under 
liner implosion conditions, 4:17528 
LINEAR Z PINCH DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
Optimum properties of a noncylindrical pinch, 4:17538 
LINEAR Z PINCH DEVICES/MAGNETIC PROBES 
Structure of the current shell in a Z pinch, 4:17541 
LINEAR Z PINCH DEVICES/NEUTRONS 
Structure of the current shell in a Z pinch, 4:17541 
LINERS/IMPLOSIONS 
Soluble model for the analysis of stability in an imploding 
compressible liner, 4:17622 
LIPIDS/CHEMICAL ANALYSIS 
Lipogenesis in the developing brain from intracranially 
administered [1-'*C] acetate and [U-'*C] glucose, 4:17126 
LIPIDS/METABOLISM 
Lipogenesis in the developing brain from intracranially 
administered [1-'*C] acetate and [U-'*C] glucose, 4:17126 
LIQUEFIED NATURAL GAS/ACCIDENTS 
Investigations into the spreading and evaporation of LNG spilled 
on water, 4:15233 
LIQUEFIED NATURAL GAS/CHROMATOGRAPHY 
Chromatographic determination of the hydrocarbon composition 
of liquified gases, 4:15244 
LIQUEFIED NATURAL GAS/TERMINAL FACILITIES 
Construction and operation of a liquefied natural gas import 
terminal in Calcasieu parish, Louisiana. Docket Nos. CP74-138 - 
Trunkline LNG Company, CP74-139 - Trunkline LNG 
Company, CP74-140 - Trunkline Gas Company. Final 
environmental impact statement, 4:15236 (PB-278071) 
LIQUEFIED PETROLEUM GASES/DEMETALLIZATION 
Process for removing polonium from natural gas condensates 
containing the same (Patent), 4:15224 
LIQUEFIED PETROLEUM GASES/TRANSPORT 
Pipeline accident report. Consolidated Gas Supply Corporation, 
propane pipeline rupture and fire, Ruff Creek, Pennsylvania, 
July 20, 1977, 4:15227 (PB-278192) 
LIQUEFIED PETROLEUM GASES/UNDERGROUND 
STORAGE 
Solution-mined salt cavern storage of fluid hydrocarbons, 4:15214 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID FUELS/COMBUSTION PRODUCTS 
Gas dynamic setup to study heat resisting materials in liquid fuel 
combustion products (500 to 1200 C.), 4:15917 
LIQUID FUELS/UNDERGROUND STORAGE 
Solution-mined salt cavern storage of fluid hydrocarbons, 4:15214 
LIQUID LASERS/RAMAN EFFECT 
Infrared Raman laser with an unstable resonator, 4:16886 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METALS/FLOWMETERS 
Permanent magnet probe-type flowmeter for liquid metal, 4:17022 
(KFK-2479) 
LIQUID METALS/IMPLOSIONS 
Soluble model for the analysis of stability in an imploding 
compressible liner, 4:17622 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATION DETECTORS/PERFORMANCE 
Indium loaded liquid scintillators for detecting solar neutrinos, 
4:17014 (BNL-50879(Vol.2)) 
LIQUID-METAL MHD GENERATORS/FLUID FLOW 
Contribution for interpreting the noise in MHD converters, 
4:16441 (SFB-MHD-29) 
LIQUID-METAL MHD GENERATORS/MATHEMATICAL 
MODELS 
Dynamic simulation of a magnetohydrodynamic liquid-metal 
direct-current generator, 4:16439 
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LIQUID-METAL MHD GENERATORS/NOISE 
Contribution for interpreting the noise in MHD converters, 
4:16441 (SFB-MHD-29) 
LIQUIDS 
See also LIQUID METALS 
LIQUIDS/COMPRESSION 
Dynamics of rotationally stabilized implosions of compressible 
cylindrical liquid shells, 4:17316 
LIQUIDS/DIFFUSION 
Filtration of liquids in fissured-porous coal seams while being 
forced through long pores, 4:15091 
LIQUIDS/IMPLOSIONS 
Dynamics of rotationally stabilized implosions of compressible 
cylindrical liquid shells, 4:17316 
LITHIUM/DIELECTRIC PROPERTIES 
Extrinsic peak in the susceptibility of incipient ferroelectric 
KTaOs:Li, 4:16627 
LITHIUM/POLARIZATION 
Extrinsic peak in the susceptibility of incipient ferroelectric 
KTaOs:Li, 4:16627 
LITHIUM 7 REACTIONS 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
LITHIUM 7 TARGET/NEUTRINO REACTIONS 
7Li-7 Be experiment (Experimental problems and requirements), 
4:17452 (BNL-50879(Vol.1)) 
LITHIUM COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Structures and energetics of planar and tetrahedral 
dilithiomethane. A near degeneracy of singlet and triplet 
electronic states, 4:16770 
LITHIUM IONS/ELECTRON-ION COLLISIONS 
Electron excitation cross sections for multiply charged ions. 
Progress report, March 1, 1978-February 28, 1979 (Summaries 
of research activities at Louisiana State University), 4:17303 
(ORO-488 1-23) “ 
LITHIUM OXIDES/MICROSTRUCTURE 
Microstructures of sintered LieO pellets, 4:17628 
LITHIUM OXIDES/POWDER METALLURGY 
Microstructures of sintered LieO pellets, 4:17628 
LITHIUM-SULFUR BATTERIES/ELECTRODES 
Properties and applications of solid solution electrodes, 4:16743 
LIVER/ACTIVATION ANALYSIS 
Simultaneous determination of arsenic, antimony, cadmium, 
chromium, copper, and selenium in environmental material by 
radiochemical neutron activation analysis, 4:16752 
LIVER/BIOCHEMICAL REACTION KINETICS 
Kinetic model building using advanced nuclear medicine 
techniques: the kinetics of chromium(III) in the human body 
(®*Cr), 4:17111 (LBL-7473) 
LIVER/SCINTISCANNING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
LMFBR TYPE REACTORS 
See also BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
SNR-1I REACTOR 
LMFBR TYPE REACTORS/AUXILIARY SYSTEMS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VI: reactor auxiliary systems. Part VII: instrumentation 
and control, 4:16091 (EPRI-NP-882(Vol.5)) 
LMFBR TYPE REACTORS/BREEDING RATIO 
Review of the breeding potentials of carbide, nitride and oxide 
fueled LMFBRs and GCFRs, 4:16100 (JAERI-M-7374) 
LMFBR TYPE REACTORS/CONTAINMENT BUILDINGS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VIII: balance of plant, 4:16092 (EPRI-NP-882(Vol.6)) 
LMFBR TYPE REACTORS/CONTAINMENT SHELLS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part III: reactor assembly - deck. Part IV: reactor assembly - 
fabrication, 4:16090 (EPRI-NP-882(Vol.3)) 
LMFBR TYPE REACTORS/COOLANTS 
Sodium, 4:16099 (HEDL-TI-76002) 
LMFBR TYPE REACTORS/COVER GAS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VIII: balance of plant, 4:16092 (EPRI-NP-882(Vol.6)) 
LMFBR TYPE REACTORS/EXCURSIONS 
EXCURS: a computing programme for analysis of core transient 
behaviour in a sodium cooled fast reactor, 4:16230 (JAERI-M- 
7280) 
Sodium voiding in an annular channel heated by a single pin in 
overpower accident simulations, 4:16222 (CEA-CONF-3996) 
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LMFBR TYPE REACTORS/FLOW BLOCKAGE 
Acoustic resonances as a means of bloackage detection in sodium- 
cooled fast reactors, 4:16088 (AEEW-R-1168) 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Nucleation, dry-out and boiling behind a sodium-tight local 
blockage in a 9-pin bundle with helical wire spacers, 4:16221 
(CEA-CONF-3995) 
LMFBR TYPE REACTORS/NEUTRON DOSIMETRY 
Reactor dosimetry integral reaction rate data in LMFBR 
benchmark and standard neutron fields: status, accuracy and 
implications, 4:16096 (EUR-5667(Pt.2)) 
LMFBR TYPE REACTORS/NUCLEAR FUELS 
Review of the breeding potentials of carbide, nitride and oxide 
fueled LMFBRs and GCFRs, 4:16100 (JAERI-M-7374) 
Swelling analysis of highly-rated MX-type LMFBR fuels. II. 
Microscopic swelling behavior, 4:16109 
LMFBR TYPE REACTORS/OPTIMIZATION 
On the optimization of a fast high-power reactor of LMFBR type 
by means of a non-convex programming mathematical model 
(Doubling time, SUMT method.), 4:16112 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Method of computing the effect of gas voids in liquid metal 
cooling, 4:16113 (SMRE-Trans!l-7200) 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VIII: balance of plant, 4:16092 (EPRI-NP-882(Vol.6)) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Post-accident heat removal in LMFBR’s, 4:16276 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Experimental determination of reliability data, 4:16086 
LMFBR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VI: reactor auxiliary systems. Part VII: instrumentation 
and control, 4:16091 (EPRI-NP-882(Vol.5)) 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Analysis of the disassembly phase of hypothetical core disruptive 
accidents (HCDA) for the SNR-2000, 4:16241 (KFK-2491) 
Hypothetical core disruptive accident analysis of a 2000 
MWsub(e) liquid metal cooled fast breeder reactor, 4:16240 
(KFK-2490) 
KADIS: a program to analyse the disassembly phase of 
hypothetical accidents in LMFBRs, 4:16242 (KFK-2497) 
Qualification testing program plan for SIMMER. A computer 
code for LMFBR disrupted core analysis, 4:16250 (NUREG- 
0457(Rev.0)) 
LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 
Summary of the CORTAC verification activity and the evaluation 
of 3-D effects, 4:16097 (GEFR-00293) 
LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 
Instrumentation and Controls Division biennial progress report, 
September 1, 1976-September 1, 1978, 4:16104 (ORNL-5483) 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VI: reactor auxiliary systems. Part VII: instrumentation 
and control, 4:16091 (EPRI-NP-882(Vol.5)) 
LMFBR TYPE REACTORS/REACTOR KINETICS 
KINTIC-2 user's manual, 4:16102 (KFK-2508) 
LMFBR TYPE REACTORS/REACTOR MAINTENANCE 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VIII: balance of plant, 4:16092 (EPRI-NP-882(Vol.6)) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Calculation of atomic displacement dose in fast reactors, 4:16093 
(EUR-5667(Pt.1)) 
Damage analysis: damage function development and application, 
4:16095 (EUR-5667(Pt.2)) 
Effect of structure and alloying elements on void formation in 
austenitic steels and nickel alloys, 4:16089 (CEA-CONF-4013) 
Neutron spectrometry data in LMFBR benchmark and standard 
neutron fields, 4:16094 (EUR-5667(Pt.1)) 
Prediction of radiation damage in structural materials outside the 
reactor core, 4:16034 (EUR-5667(Pt.1)) 
—a of Type-316 stainless steel at high fluences in EBR-2, 
4:16107 


LMFBR TYPE REACTORS/REACTOR VESSELS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part III: reactor assembly - deck. Part IV: reactor assembly - 
fabrication, 4:16090 (EPRI-NP-882(Vol.3)) 
LMFBR TYPE REACTORS/RHR SYSTEMS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VIII: balance of plant, 4:16092 (EPRI-NP-882(Vol.6)) 
LMFBR TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VIII: balance of plant, 4:16092 (EPRI-NP-882(Vol.6)) 
LMFBR TYPE REACTORS/SHIELDS 
Experimental study on fast neutron streaming through grid-plate 
re of a LMFBR, 4:16105 (UTNL-R-0030) 
See LIQUEFIED NATURAL GAS 


LYMPHATIC SYSTEM/SCINTISCANNING 


LOAD MANAGEMENT/EFFICIENCY 
Peak-load problem with storage technology, 4:16418 (ANL/SPG- 
8 


LOAD MANAGEMENT/SIMULATION 
Forecasting peak system load using hybrid models (Combining 
Box-Jenkins time-series and econometric models), 4:16423 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GOVERNMENT/ENVIRONMENTAL POLICY 
Environmental information resources for state and local elected 
officials. General Reference Guide, 4:16353 (PB-278682) 
LOCAL GOVERNMENT/POLLUTION REGULATIONS 
Department of defense air pollution control: progress and delays, 
4:17043 (LCD-77-305) 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/FUEL ELEMENTS 
LOFT Experimental Support Branch data report for LOFT fuel 
rod thermocouple calibration test rod TH-8029-1, 4:16206 (LTR- 
141-87) 
LOFT REACTOR/LOSS OF COOLANT 
Prediction of LOFT L1-4 experiment. CSNI standard problem 
No.5, 4:16232 (JAERI-M-7329) 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/BACKFILLING 
Mechanised packing for longwall coal faces. Face-end systems and 
packing equipment, 4:15083 
LONGWALL MINING/CONVEYORS 
Study of the limits of loading conveyor pans, 4:15081 
LONGWALL MINING/MATHEMATICAL MODELS 
Comparative analysis of hard coal mines and of the mining 
technologies used in them, 4:15092 
LONGWALL MINING/MINING EQUIPMENT 
Mechanised packing for longwall coal faces. Face-end systems and 
packing equipment, 4:15083 
LONGWALL MINING/SUPPORTS 
Installation and withdrawal of face equipment in thick inclined 
seams, 4:15067 
LOS ANGELES/AIR QUALITY 
Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 
LOS ANGELES/ROADS 
Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 
LOSS OF COOLANT 
Loss-of-Coolant Accident test series: Test LOC 3 experiment 
operating specification, 4:16264 (TFBP-TR-306) 
LOSS OF COOLANT/HYDRODYNAMICS 
Analytical study of thermo-hydrodynamic behaviour of the 
reflood-phase during a LOCA (PWR), 4:16244 (KFK-2545) 
LOSS OF COOLANT/SIMULATION 
ROSA-II test date report, 9. The largest hot leg breaks (runs 418, 
419, 420 and 423) (PWR), 4:16228 (JAERI-M-7239) 
LOSS OF FLOW/SIMULATION 
Nucleation, dry-out and boiling behind a sodium-tight local 
blockage in a 9-pin bundle with helical wire spacers, 4:16221 
(CEA-CONF-3995) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW BTU GAS/PRODUCTION 
Apparatus and method for producing gas (Patent), 4:15459 
LOW-HEAD HYDROELECTRIC POWER PLANTS/DESIGN 
Modular hydroelectric power plant (Patent), 4:15473 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
OPERATION 
Modular hydroelectric power plant (Patent), 4:15473 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
See also WASTE OILS 
LUBRICATING OILS/ADDITIVES 
Production of sulfonate additives from Baku petroleum stock, 
4:15189 
LUBRICATING OILS/PRODUCTION 
Petroleum and gas processing, 4:15185 
LUBRICATING OILS/SYNTHESIS 
Synthetic saturated oils, and their production and use (Patent), 
4:15181 
LURGI-RUHRGAS PROCESS/COMPARATIVE EVALUATIONS 
Evaluation of coal carbonization processes, 4:14961 
LYMPHATIC SYSTEM/SCINTISCANNING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 





a TOOLS/COMPUTER CODES 
“ain program verification with CLPLOT, 4:16798 (SAND- 
Att 273) 


GY TRANSFER 
of the thermodynamic and transport behavior of basic 
4:15877 
MAG UID FLOW 
Aspects of pod ae odynamic and transport behavior of basic 
4:1 
MAG TRANSFER 
Aspects of the thermodynamic and transport behavior of basic 
4:15877 
MAG ODYNAMICS 
Aspects of > thermodynamic and transport behavior of basic 
4:15877 
MA ‘CHEMICAL REACTIONS 
Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
MAGNESIUM/ION-ATOM COLLISIONS 
Cross sections and equilibrium fractions of D* and D*: ions in 
metal vapors. Project progress report for the period, June 1, 
1976 to February 1, 1978, 4:17287 (COO-4022-01) 
MAGNESIUM/ULTRASONIC WAVES 
Ultrasonic attenuation calculations for magnesium, zinc, and 
cadmium. II. Shear waves, 4:16667 
MAGNESIUM ALLOYS/CORROSION 
Corrosion investigations on materials used in latent heat storage 
ent, 4:16299 
MAG IUM ALLOYS/SORPTIVE PROPERTIES 
Storage of hydrogen in alloys or intermetallic compounds, 
ially in the magnesium-nickel system, 4:15450 (BMVg- 
WT-78-12) 
MAGNESIUM OXIDES/CRYSTAL DEFECTS 
— and reduction of lithium-containing MgO at high 
tures, 4:16715 
MAGN! IUM OXIDES/OXIDATION 
— and reduction of lithium-containing MgO at high 
tures, 4:16715 
MAGNI 1UM OXIDES/REDUCTION 
Oxidation and reduction of lithium-containing MgO at high 
tem; tures, 4:16715 
MA iC BAYS/PARTICLE KINEMATICS 
The role of O-type neutral lines in magnetic merging during 
substorms and solar flares, 4:17274 (N-78- 20088)" 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC FIELDS 
See also INTERPLANETARY MAGNETIC FIELDS 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Biological effects of nonionizing electromagnetic radiation. 
Volume II. Number 3, March 1978. Quarterly report December 
1977-March 1978, 4:17199 (AD-A-052779) 
Biomagnetic effects: a consideration in fusion reactor 
development, 4:17203 
Public health and safety effects of high voltage me 
transmission lines -- an analysis for the Minneso 
Environmental Quality Board, 4:17200 (HRP-0024077) 
MAGNETIC MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 
MAGNETIC MIRROR TYPE REACTORS/DIRECT 
COLLECTION CONVERTERS 
Direct-energy converters: efficiency and cost estimates for two 
electrostatic ry 4:17611 
MAGNETIC MIRROR TYPE REACTORS Ss 
Basics of etic mirror confinement, 4:17590 (CONF-7705159-) 
Overview of recent mirror fusion studies, 4:17591 (CONF- 
7705159-) 
MAGNETIC MIRRORS/LOSS CONE INSTABILITY 
Potential-confined cold plasma stabilization of loss-cone modes in 
mirror machines, 4:17524 
MAGNETIC SEPARATORS/USES 
Study of magnetic filtration applications to the primary and 
secondary systems of PWR plants, 4:16042 
ag mg peng mar mg CALCULATIONS 
one dimension, 4:16657 
MAG HYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMIC WAVES 
See HYDROMAGNETIC WAVES 
MAGNETOHYDRODYNAMICS/RAYLEIGH-TAYLOR 
INSTABILITY 
Shear stabilization of the Rayleigh-Taylor modes, 4:17566 
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MAGNETOHYDRODYNAMICS/TEARING INSTABILITY 
—— of inherent instabilities in initial value methods, 


MAGNETOPAUSE/BOUNDARY LAYERS 
Magnetopause layer and plasma boundary layer of the 
a (Configuration, kinetics), 4:17273 (LA-UR-78- 


MAGNETOSHEATH/ION TEMPERATURE : 
Energetic plasma ions within the Earth's magnetosheath, 4:17276 
MAG IPHERE/CONFIGURATION 
oo layer and plasma boundary layer of the 
etosphere, 4: 17273 (LA-UR-78-2992) 
MAGN ‘TOSPHERE/ELECTRON DENSITY 
Pitch angle distributions of > 30 keV electrons at geostationary 
altitudes (Spherical harmonics, spatial distribution, probability), 
4:17272 (LA-UR-78-2902) 
MAGNETOSPHERE/KINETICS 
Magnetopause layer and plasma boundary layer of the 
etosphere, 4:17273 (LA-UR-78-2992) 
MAGNETOSPHERE/MAGNETIC BAYS 
Multiple-satellite studies of magnetospheric substorms: plasma 
sheet recovery and the poleward leap of auroral zone activity, 
4:17275 
MAGNETOSPHERE/PLASMA DRIFT 
The role of O-type neutral lines in magnetic merging during 
substorms and solar flares, 4:17274 (N-78-20045) 
MAGNETOTELLURIC SURVEYS/DATA ANALYSIS 
Catalogue of magnetotelluric apparent resistivity pseudo-sections 
over two-dimensional models, 4:15855 (LBL-7057) 
MAGNETRONS/CAVITY RESONATORS 
SUPERFISH calculations of the resonant frequencies for some 
selected magnetron geometries, 4:16976 (UCID-17936) 
MAGNETS 
See also SUPERCONDUCTING MAGNETS 
MAGNETS/CRITICAL TEMPERATURE 
Gauge symmetries in random magnetic systems, 4:17503 
MAGNETS/ORDER-DISORDER TRANSFORMATIONS 
Gauge symmetries in random magnetic systems, 4:17503 
MAIN SEQUENCE STARS/STAR EVOLUTION 
Presupernova evolution of massive stars, 4:17230 
MAIN SEQUENCE STARS/STAR MODELS 
Presupernova evolution of massive stars, 4:17230 
YANKEE REACTOR/PRESSURE VESSELS 
Reference fracture toughness curves for irradiated pressure vessel 
steels, 4:1604 
MAIZE/CULTIVATION TECHNIQUES 
—— and energy survey. Report of the Agricultural Energy 
ry Committee, 4:16532 (NP-23539) 
MAIZE/FOOD PROCESSING 
Estimates of process energy use in four key food products 
industries, 4:16527 (BNWL-SA-6482) 


See also A-BOMB SURVIVORS 
PATIENTS 
PERSONNEL 
WOMEN 
MAN/BEHAVIOR 
Behavior as a sentry of metal toxicity, 4:17196 (UR-3490-1478) 
MAN/CENTRAL NERVOUS SYSTEM 
Behavior as a sentry of metal toxicity, 4:17196 (UR-3490-1478) 
MAN/ENVIRONMENTAL EXPOSURE PATHWAY 
Environmental aspects of americium (Transport through 
environment to man), 4:17071 (EML-348) 
Risk methodology for geologic disposal of radioactive waste: 
sensitivity analysis techniques, 4:15352 (NUREG/CR-0390) 
MAN/RADIONUCLIDE KINETICS 
Environmental — of the transuranics. A selected, annotated 
yee S olume 9, 4:17083 (ORNL/EIS-91/V9) 
MANAG NT 


See also DATA BASE MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
MANAGEMENT/DECISION MAKING 
Improving consultant performance, 4:16406 (UCRL-13866) 
MANAGEMENT/EVALUATION 
Look at MBO in AESOP, 4:17629 (CONF-781061-4) 
MANGANESE/ECOLOGICAL CONCENTRATION 
Dynamics of manganese, cadmium, and lead in experimental 
power plant ponds, 4:17184 (PB-279032) 
MANGANESE/X-RAY FLUORESCENCE ANALYSIS 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 
MANGANESE 55 TARGET/PROTON REACTIONS 
Polarization of neutrons from (p,n) reactions on medium-weight 
— at isobaric analog resonances (Angular distribution), 
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MANGANESE FLUORIDES/LUMINESCENCE 
Light scattering studies of solids and atomic vapors, 4:16737 
BL-8222) 
MANGANESE IONS/BIOLOGICAL EFFECTS 
Cinnabarinate synthase activity in normal and acatalasemic mice, 
4:17119 
MANGANESE IONS/MAGNETISM 
Magnetism in one dimension, 4:16657 
MANGANESE SILICIDES/SPIN WAVES 
Field dependence of spin dynamics in the itinerant ferromagnet 
MnSi, 4:16740 
MANGANIN/PIEZOELECTRICITY 
Accounting for resistive hysteresis in calibrating Manganin stress 
gauges undergoing dynamic loading, 4:16637 
MANPOWER/DATA COMPILATION 
A national environmental/energy workforce assessment, business 
and industry. Final report on phase 1, 4:16350 (PB-277904) 
MANPOWER/ENERGY MODELS 
Review of energy models with particular reference to 
employment and manpower analysis. Final report, 4:16342 (PB- 


279447) 
MANUFACTURERS/DIRECTORIES 

SEM 79. Solar engineering master catalog and solar industry 

index, 4:15485 
MANY-BODY PROBLEM 

See also THREE-BODY PROBLEM 
MANY-BODY PROBLEM/INTEGRAL EQUATIONS 

Algebraic internal wave solitons and the integrable Calogero- 

Moser-Sutherland N-body problem, 4:17317 
MARICULTURE 
See AQUACULTURE 
MARINE DISPOSAL/POLLUTION REGULATIONS 
Review of the Mediterranean action plan, 4:17101 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE RISERS/DESIGN 
Subsea riser system (Patent), 4:16927 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT/SYNTHETIC FUELS 
Possible future marine fuels, 4:15451 (PB-279257) 
MARVIKEN REACTOR/REACTOR INSTRUMENTATION 

Data evaluation of infrared absorption measurements at blowdown 
experiments within the depressurisation system of the Marviken 
reactor, 4:16243 (KFK-2534) 

MARYLAND/AERIAL SURVEYING 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: Baltimore 
Quadrangle, 4:15276 (GJBX-133(78)(Vol.2-A)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: 
Washington Quadrangle, 4:15277 (GJBX-133(78)(Vol.2-B)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond quadrangles. Final 
Report. Volume 1. Instrumentation and methods, 4:15275 
(GJBX-133(78)(Vol.1)) 

MARYLAND/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: Baltimore 
Quadrangle, 4:15276 (GJBX-133(78)(Vol.2-A)) 

Aerial radiometric and magnetic reconnaissance nar of 
Baltimore, Washington, and Richmond Quadrangles: 
Washington Quadrangle, 4:15277 (GJBX-133(78Vol. 2-B)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond quadrangles. Final 
Report. Volume 1. Instrumentation and methods, 4:15275 
(GJBX-133(78)(Vol.1)) 

MARYLAND/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: Baltimore 
Quadrangle, 4:15276 (GJBX-133(78)(Vol.2-A)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: 
Washington Quadrangle, 4:15277 (GJBX-133(78)(Vol.2-B)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond quadrangles. Final 
Report. Volume 1. Instrumentation and methods, 4:15275 
(GJBX-133(78)(Vol.1)) 

MASS TRANSIT SYSTEMS/SIMULATION 

Approximate analytic model of many-to-many demand-responsive 

transportation systems (Dial-a-bus and taxicabs), 4:16519 
MASSIVE VECTOR MESON MODEL 

See GLUON MODEL 
MATERIAL TESTING REACTOR JAPAN 

See JMTR REACTOR 
MATERIALS 

See also GLAZING MATERIALS 


MEDITERRANEAN SEA/MANAGEMENT 


PHASE CHANGE MATERIALS 
Technical Continuing Education Program in the Chemistry and 
Materials Science Department (FY 1978), 4:17630 (UCID- 
17932) 
MATERIALS/DATA COMPILATION 
Summary of the Sandia Materials Information Data Bank, 4:17650 
(SAND-78-1961C) 
MATERIALS/JOINING 
State-of-the-art survey of joinability of materials for OTEC heat 
exchangers, 4:15685 (ORNL/TM-6284) 
MATERIALS/RESEARCH PROGRAMS 
Materials Sciences programs, fiscal year 1978: Office of Basic 
Energy Services, 4:16615 (DOE/ER-0013) 
MATERIALS RECOVERY/ECONOMICS 
Design factors for transfer stations/resource recovery systems, 
4:16909 (CONF-7511145-) 
MEASURING INSTRUMENTS 
See also CALORIMETERS 
DOSEMETERS 
FLOWMETERS 
INTERFEROMETERS 
RADIATION DETECTORS 
RADIATION MONITORS 
RADIOMETERS 
RADIOMETRIC GAGES 
SPECTROMETERS 
THICKNESS GAGES 
MEASURING INSTRUMENTS/DESIGN 
Container module tester, 4:16830 (SAND-78-1050) 
MEASURING INSTRUMENTS/DILATOMETRY 
Dilatometer for the in situ observation of high-temperature, high- 
pressure hydrogen attack, 4:16988 
MEASURING INSTRUMENTS/OPERATION 
Container module tester, 4:16830 (SAND-78-1050) 
MEAT/FOOD PROCESSING 
Estimates of process energy use in four key food products 
industries, 4:16527 (BNWL-SA-6482) 
MEAT INDUSTRY/ENERGY CONSUMPTION 
Estimates of process energy use in four key food products 
industries, 4:16527 (BNWL-SA-6482) 
MECHANICAL DRAFT COOLING TOWERS/NOISE 
POLLUTION 
Noise radiation from energy center cooling towers, 4:15900 (BNL- 


50564) 
MECHANICAL DRAFT COOLING TOWERS/OPERATION 

Cooling tower with mechanical and natural draught (Patent), 
4:15902 

MECHANICAL STRUCTURES 
See also HONEYCOMB STRUCTURES 
SUPPORTS 
MECHANICAL STRUCTURES/BLAST EFFECTS 

Effects of air blast on power plant structures and components, 
4:16259 (NUREG/CR-0442) 

MECHANICAL TESTS/LABORATORY EQUIPMENT 

Creep traction test for determination of long-term ultimate stress 
values of heat-resistant steel, 4:16650 

MECHANICAL TRANSMISSIONS/DESIGN 

Hydraulic energy storage multi-speed transmission (Patent), 

4:16603 
MEDICAL CENTERS 

See also HOSPITALS 
MEDICAL CENTERS/ICES 

Grid-connected integrated community energy system. Phase II, 
Stage | final report. Finance plan and institutional analysis, 
4:16379 (COO-4210-2/1) 

Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. Conceptual design, demand and fuel 
projections and cost analysis, 4: 16380 | (COO-4210-2/2) 

Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. Conceptual design: pyrolysis and waste 
management systems, 4:16381 (COO-4210-2/3) 

Grid-connected integrated community energy system. Phase II, 
Stage 2, final report. Executive summary, 4:16382 (COO-4210- 
3/1) 

Grid-connected integrated community energy system. Phase II, 
Stage 2, final report. Preliminary design pyrolysis facility 
(Andco-Torrax system), 4:16383 (COO-4210-3/8) 

Grid-connected integrated community energy system. Phase II, 
Stage 2, final report. Preliminary environmental assessment, 
environmental review and emission analysis, 4:16384 (COO- 
4210-3/9) 

MEDICINES 
See DRUGS 
MEDITERRANEAN SEA/MANAGEMENT 
Mediterranean as a maritime trade route, 4:17099 





MELTDOWN/AFTER-HEAT REMOVAL 


MELTDOWN/AFTER-HEAT REMOVAL 
uence analyses of hypothetical accidents of high 
temperature gas-cooled reactors. Pt. 2/1. Thermodynamic 
behaviour of the reactor core and the primary coolant system in 
connection with total loss respectively delayed start of afterheat 
removal following up a rupture of the primary system, 4:16238 
(Juel-1468) 
MELTDOWN/FISSION PRODUCT RELEASE 
Quarterly progress report on fission product behavior in LWRs 
for the — April-June 1978 (Fuel rods defected in a steam 
atmos ry 4:16256 (NUREG/CR-0370) 
MELU CTOR/NEUTRON DOSIMETRY 
Calorimetric pane of radiation doses in a * in 
Melusine (83MW), Siloe (35MW) research reactors 
Bugey-1 (1900MW) power reactor, 4:16195 (EUR- 5667 1)) 
MELUSINE-!1 REACTOR/NEUTRON FLUX 
Dosimetry relating to steel irradiations in reactor MELUSINE, 
4:16196 (EUR-5667(Pt.2)) 
IRANES 


See also CELL MEMBRANES 
Feasibility study of xrypt on removal plant by porous membrane 
method, 4:15366 (JAERI-M-7275) 
MERCURY/ECOLOGICAL CONCENTRATION 
~— _ and chlorinated hydrocarbons in the Mediterranean, 
717185 
MERCURY/ENVIRONMENTAL TRANSPORT 
Trace elements in sludge on land: effect on plants, soils, and 
ground water, 4:17081 
MERCURY/LIQUID COLUMN CHROMATOGRAPHY 
Chromatography of metal ions with a thioglycolate chelating 
resin, 4:16758 
MERCURY/METABOLISM 
Inorganic mercury movements across the perfused guinea pig 
placenta in late gestation (751, *H), 4:17194 
MERCURY COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Three coordination in metal complexes, 4:16633 
MESON RESONANCES 
See also BARYONIUM 
CHARMED MESON RESONANCES 
D RESONANCES 
D-1285 RESONANCES 
D-1865 RESONANCES 
ETA-958 RESONANCES 
PHI-1019 RESONANCES 
RHO-765 RESONANCES 
MESON RESONANCES/DECAY 
hiphi decay as a parity and signature test, 4:17404 
M IN RESONANCES/HADRONIC PARTICLE DECAY 
Evidence for a new pseudoscalar resonance at 1.26 GeV (8.45 
GeV/c, isobar model, phase shift), 4:17358 (COO- os 241) 
MESON RESONANCES/MESON SPECTROSCOPY 
Metastable exotic mesons, 4:17376 
MESON RESONANCES/QUARK MODEL 
mk mesons revisited we 4:17402 (ORO-3992-344) 
ECTROSCOPY/SP 
Spin structure in meson bens al with an effective scalar 
confinement of quarks, 4:17378 
MESONS 
See also MESON RESONANCES 
PSEUDOSCALAR MESONS 
MESONS/PARTICLE PRODUCTION 
Quantum-chromodynamic approach for the large-transverse- 
momentum production of particles and jets, 4:17406 
MESONS/QU. MODEL 
Multiquark mesons revisited (Review), 4:17402 (ORO-3992-344) 
METABOLITES/SEPARATION PROCESSES 
tion of '*C-labeled glycolate pathway metabolites from 
oo lant photosynthate, 4:17127 
MET. USTRY 


See also MINERAL INDUSTRY 
METAL INDUSTRY/ENERGY CONSERVATION 
Optimization of heat exchange in a reverberatory furnace by 
means of a mathematical model, 4:16542 
METAL INDUSTRY/ENERGY CONSUMPTION 
Statistics of the economy: figures of the energy economy and the 
iron and steel industry in January 1978, 4:16432 
Statistics of the economy: figures of the energy economy and the 
iron and steel industry from January to February 1978 (German 
Federal Republic), 4:16431 
METAL INDUSTRY/INDUSTRIAL PLANTS 
—— of hazardous materials - chromium recycling (France), 
4:16557 (PB-279152) 
METAL-GAS BATTERIES 
See also NICKEL-HYDROGEN BATTERIES 
METAL-GAS BATTERIES/ELECTRIC CONTACTS 
Batteries (Patent; LilSO2), 4:16339 
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METAL-GAS BATTERIES/SEALS 
Batteries (Patent; LilS02), 4:16339 
METALLURGY 
(Use of a more specific term is recommended; see also 
EXTRACTIVE METALLURGY or FABRICATION.) 
See also ELECTROMETALLURGY 
METALLURGY/RESEARCH PROGRAMS 
Metallurgy department progress report for the period 1 January to 
31 December 1977, 4:16617 (RISO-377) 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/CATHODES 
Chalcogenides of As, Sb and Bi as positive electrodes in lithium 
cells, 4:16336 
METALS 
See also ACTINIDES 
ALKALINE EARTH METALS 
LIQUID METALS 
SCRAP METALS 
METALS/ACTIVATION ANALYSIS 
Simultaneous multi-element analysis of aqueous solutions, 4:16750 
(N-78-20659) 
METALS/BIOLOGICAL EFFECTS 
Behavior as a sentry of metal toxicity, 4:17196 (UR-3490-1478) 
METALS/CORROSION 
Erosion-corrosion, 4:16680 (BNL-24884) 
METALS/CREEP 
Diffusional creep and diffusionally accommodated grain 
rearrangement, 4:16640 
METALS/EMISSION SPECTROSCOPY 
Simultaneous multi-element analysis of aqueous solutions, 4:16750 
(N-78-20659) 
METALS/EROSION 
Erosion-corrosion, 4:16680 (BNL-24884) 
METALS/EXTRUSION 
Viscoplastic finite element analysis of steady-state forming 
processes including strain history and stress flux dependence, 
4:16796 (SAND-77-1663C) 
METALS/MASS SPECTROSCOPY 
Simultaneous multi-element analysis of aqueous solutions, 4:16750 
(N-78-20659) 
METALS/RECOVERY 
Electrodissolution, 4:16778 (IS-M-154) 
METALS/ROLLING 
Viscoplastic finite element analysis of steady-state forming 
rocesses including strain history and stress flux dependence, 
4:16796 (SAND-77-1663C) 
METALS/STRAINS 
Viscoplastic finite element analysis of steady-state forming 
processes including strain history and stress flux dependence, 
4:16796 (SAND-77-1663C) 
METALS/TOXICITY 
Behavior as a sentry of metal toxicity, 4:17196 (UR-3490-1478) 
Toxicology research projects directory, 1978. Monthly repts, 
4:17195 (NTISUB/D-245) 
METALS/TUNNEL EFFECT 
Interaction of the conduction electrons with tunneling states in 
metallic glasses, 4:17500 
METALS/X-RAY FLUORESCENCE ANALYSIS 
Simultaneous multi-element analysis of aqueous solutions, 4:16750 
(N-78-20659) 
METEORITES/CHEMICAL COMPOSITION 
Did a supernova trigger the formation of the solar system, 4:17269 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE/DESORPTION 
Sorption and gas factor in high-rank coal, 4:15023 
Theory of non-equilibrium and non-isothermal gas filtration in 
coal seams, 4:15090 
METHANE/DEW POINT 
Vapor-liquid equilibrium of the methane--toluene system at low 
temperatures, 4:16774 (CONF-780309-) 
METHANE/DIFFUSION 
Theory of non-equilibrium and non-isothermal gas filtration in 
coal seams, 4:15090 
METHANE/MASS TRANSFER 
Structural and parametric identification of mathematical models 
for mine ventilation, 4:15094 
METHANE/MONITORING 
Improved methods for monitoring production from vertical 
— wells (Operational techniques), 4:15052 (BM-RI- 
METHANE/PRODUCTION 
Application of the nuclear long-distance energy transport system 
for heat storage, 4:16303 
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METHANE/RECOVERY 
Improved methods for monitoring production from vertical 
degasification wells (Operational techniques), 4:15052 (BM-RI- 
8309) 
Methane drainage: experience with hydraulic stimulation through 
slotted casing, 4:15050 (BM-RI-8295) 
METHANE/REFORMER PROCESSES 
Control behaviour of the convectively heated solid bed reactor for 
methane reformation with inner fission gas recycling, 4:14996 
METHANE/ROTATIONAL STATES 
Review of rotational structure in excited vibrational states of 
spherical-top molecules (SFs, CHs, CD,), 4:17297 
METHANE/SEPARATION PROCESSES 
Preparation and purity measurement of extremely pure helium gas, 
4:16616 


METHANE/SYNTHESIS 
Process of producing gases having a high calorific value, 4:15455 
METHANE/THERMODYNAMIC PROPERTIES 
Entropy and heat capacity of methane; spin-species conversion, 
4:15453 
METHANE/VIBRATIONAL STATES 
Review of rotational structure in excited vibrational states of 
spherical-top molecules (SFs, CH,, CD,), 4:17297 
OL/BOILING POINTS 
Solution behaviour, boiling point curve, and steam pressure of 
mixed engine fuel/methanol mixtures, 4:15460 
METHANOL/CHEMICAL ANALYSIS 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
METHANOL/COMBUSTION 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
METHANOL/COMBUSTION PRODUCTS 
Some studies on the performance and nitrogen-oxides emissions 
using gasoline-methanol blends in SI engines, 4:16612 
METHANOL/SYNTHESIS 
Conceptual design of a coal to methanol commercial plant. 
Volume III. Environmental. Interim final report, July 16, 1976- 
February 15, 1978, 4:15461 (FE-2416-24(Vol.3)) 
Equilibrium of methanol synthesis (At 250°C and 1 atm.), 4:15462 
METHANOL/VAPOR PRESSURE 
Solution behaviour, boiling point curve, and steam pressure of 
mixed engine fuel/methanol mixtures, 4:15460 
METHEMOGLOBIN/RADIOLYSIS 
Quaternary states of methemoglobin and of its valence-hybrid: a 
pulse radiolysis study. Progress report, September 1, 1977- 
November 30, 1978, 4:16783 (COO-3221-49) 
METHYLBENZENE 
See TOLUENE 
MEXICO/RESEARCH PROGRAMS 
Photovoltaics activity in Mexico, 4:15562 
MHD CHANNELS/END EFFECTS 
End effects in magnetohydrodynamic channel due to Hall 
currents, 4:17320 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
MHD GENERATORS/MATERIALS 
Interdisciplinary research and development on the effects of the 
nature and properties of ceramic materials in the design of 
advanced structural components. Semiannual status report, 
4:16698 (N-78-17223) 
MHD POWER PLANTS/AIR HEATERS 
MHD air heater development technology, October 1977-March 
1978, 4:16440 (FE-3005-1) 
MICHIGAN STATE UNIV CYCLOTRONS 
See MSU CYCLOTRONS 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROELECTRONIC CIRCUITS/DESIGN 
Design and performance of geothermal hybrid microcircuits (For 
voltage-to-frequency converter), 4:15863 (SAND-78-1168C) 
MICROELECTRONIC CIRCUITS/PERFORMANCE 
Design and performance of geothermal hybrid microcircuits (For 
voltage-to-frequency converter), 4:15863 (SAND-78-1168C) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also PROTOZOA 
MICROORGANISMS/ENVIRONMENTAL EFFECTS 
Land disposal of oily wastewater by means of spray irrigation, 
4:17182 
MICROORGANISMS/RADIOSENSITIVITY 
Studies on the role of solar ultraviolet radiation in natural water 
purification by aquatic ecosystems. Research report, 4:17163 
(PB-278666) 


MINERAL WASTES/WASTE PROCESSING 


MICROPROCESSORS/PROGRAMMING 
Software for microcircuit systems, 4:17640 (SLAC-PUB-2205) 
MICROPROCESSORS/TRANSLATORS 
Software for microcircuit systems, 4:17640 (SLAC-PUB-2205) 
MICROSPHERES/THICKNESS 
Interferometric measurement of laser fusion targets, 4:17623 
MICROWAVE EQUIPMENT 
Characterization of thin film microstrip attenuators at microwave 
frequencies, 4:16906 (BDX-613-1857(Rev.)) 
MICROWAVE EQUIPMENT/ENERGY EFFICIENCY 
Investigation of the usefulness of heating with microwaves as an 
energy saving technique, 4:16538 (STU-77-5479) 
MICROWAVE EQUIPMENT/USES 
Investigation of the usefulness of heating with microwaves as an 
energy saving technique, 4:16538 (STU-77-5479) 
MICROWAVE POWER TRANSMISSION 
Solar power satellite system definition study. Part 2, Volume 4: 
microwave power transmission systems. Final report, 4:15662 
(N-78-20158) 
MICROWAVE POWER TRANSMISSION/TECHNOLOGY 
ASSESSMENT 
Technology and development requirements of the solar power 
satellite, 4:15669 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 
Biological effects of nonionizing electromagnetic radiation. 
Volume II. Number 3, March 1978. Quarterly report December 
1977-March 1978, 4:17199 (AD-A-052779) 
MICROWAVE RADIATION/HEALTH HAZARDS 
Efforts by the Environmental Protection Agency to protect the 
public from environmental nonionizing radiation exposures, 
4:17202 (PB-279483) 
MIDWEST FUEL RECOVERY PLANT/SPENT FUEL STORAGE 
Design and operational characteristics of high density spent fuel 
storage facilities: summary, 4:15333 (CONF-780304-) 
MILKY WAY/COSMIC GASES 
The galactic distribution of carbon monoxide: an out-of-plane 
survey. , 4:17261 (N-78-17965) 
MILL TAILINGS 
See also ORE PROCESSING 
MILL TAILINGS/RADIOCHEMICAL ANALYSIS 
Radiochemical determination of protactinium-231 in 
environmental and biological materials, 4:16755 
MINE HAULAGE/CONTROL 
Radio control of underground rope haulages, 4:15075 
MINE HAULAGE/CORRELATIONS 
Economic significance of the underground infrastructure in coal 
mining, 4:15079 
MINE HAULAGE/COST 
Economic significance of the underground infrastructure in coal 
mining, 4:15079 
MINE HAULAGE/REMOTE CONTROL 
Radio control of underground rope haulages, 4:15075 
MINE ROADWAYS/CONSTRUCTION 
Ultrahigh-pressure water jets open up new perspectives in 
roadway driving in hard coal mines, 4:15077 
MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY/ENERGY CONSERVATION 
Energy management systems for the minerals industries, 4:16539 
MINERAL INDUSTRY/ENERGY MANAGEMENT 
Energy management systems for the minerals industries, 4:16539 
MINERAL INDUSTRY/FINANCING 
Financing for expanding Free World mine producing capacity 
through 1990, 4:16361 
MINERAL INDUSTRY/GLOBAL ASPECTS 
Financing for expanding Free World mine producing capacity 
through 1990, 4:16361 
MINERAL OILS/HYDROGENATION 
Evaluation of degree of dearomatization of oils and paraffins on 
the basis of optical densities in the uv region of the spectrum, 
4:15209 
MINERAL OILS/ULTRAVIOLET SPECTRA 
Evaluation of degree of dearomatization of oils and paraffins on 
the basis of optical densities in the uv region of the spectrum, 
:15209 


MINERAL RESOURCES/MINING 
Deep ocean mining environmental study (DOMES). Unpublished 
manuscript number 10. Dispersion of waste sediment from a 
point-source discharge, 4:17055 (PB-279972) 
MINERAL WASTES/WASTE DISPOSAL 
Mineral waste resources of Canada, 4:16560 
MINERAL WASTES/WASTE PROCESSING 
Mineral waste resources of Canada, 4:16560 
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MINERAL WASTES/WASTE PRODUCT UTILIZATION 
Mineral waste resources of Canada, 4:16560 
MINERALS 


See also BENTONITE 
CLAYS 
FERRITE GARNETS 
MONTMORILLONITE 
MINERALS/BIBLIOGRAPHIES 
Bibliography of New Mexico geology and mineral technology, 
1971-1975, 4:17210 (PB-278348) 
MINERALS/BIOLOGICAL ACCUMULATION 
Accumulation and transport of minerals by marine protozoa. Final 
report, September 1, 1975-November 30, 1978 (Ultrastructural 
studies of cultures of Tintinnopsis power), 4:17153 (COO-3390- 
34 


) 
MINERALS/TOXICITY 
Toxicology research projects directory, 1978. Monthly repts, 
4:17195 (NTISUB/D-245) 
MINERALS/TRANSLOCATION 
Accumulation and transport of minerals by marine protozoa. Final 
report, September 1, 1975-November 30, 1978 (Ultrastructural 
studies of cultures of Tintinnopsis power), 4:17153 (COO-3390- 


34) 
MINERS/HEALTH HAZARDS 
Present problems concerning the health of miners, 4:15124 


See also COAL MINES 
UNDERGROUND SPACE 
URANIUM MINES 
MINES/GEOLOGICAL SURVEYS 
Geologic and hydrogeologic basic documentation on the Stripa 
Test Station, 4:15393 (KBS-TR-63) 
MINES/SLURRY PIPELINES 
Kaiser readies new hydraulic mine, 4:15064 
MINING 
See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/COST 

Capital and operating cost estimating system handbook. Mining 
and beneficiation of metallic and nonmetallic minerals except 
fossil fuels in the United States and Canada. Final handbook, 
4:16831 (PB-277348) 

MINING/SOLID WASTES 

Deep ocean mining environmental study (DOMES). Unpublished 
manuscript number 10. Dispersion of waste sediment from a 
point-source discharge, 4:17055 (PB-279972) 

MINING EQUIPMENT 
See also CONVEYORS 
CUTTER LOADERS 
MINING EQUIPMENT/BRAKES 

Brake evaluations and recommendations. evaluation and 
development of performance requirements of braking systems 
for rubber-tired mining equipment in underground non-coal 
mines. Final report, 4:16832 (PB-279003) 

Brake evaluations and recommendations. evaluation and 
development of performance requirements of braking systems 
for rubber-tired mining equipment in underground non-coal 
mines. User’s manual, 4:16833 (PB-279004) 

MINING EQUIPMENT/COMPARATIVE EVALUATIONS 

Open cast mine equipment selection, 4:15072 

MINING EQUIPMENT/CONTROL SYSTEMS 

Audio-frequency control and plough path monitoring, 4:15062 

Interface standards for automated coal mining equipment. Final 
report, 4:15057 (PB-279218) 

MINING EQUIPMENT/COST 

Capital and operating cost estimating system handbook. Mining 
and beneficiation of metallic and nonmetallic minerals except 
fossil fuels in the United States and Canada. Final handbook, 
4:16831 (PB-277348) 

MINING EQUIPMENT/DESIGN 

Scoop-belt miner (Patent), 4:15059 
MINING EQUIPMENT/DRILLING EQUIPMENT 

Selection and maintenance of compressed air equipment, 4:15071 
MINING EQUIPMENT/ELECTRIC MOTORS 

Electric motors and motor controlgear for coal mining, 4:15070 
MINING EQUIPMENT/GAS COMPRESSORS 

Selection and maintenance of compressed air equipment, 4:15071 
MINING EQUIPMENT/MAINTENANCE 

Open cast mine equipment selection, 4:15072 
MINING EQUIPMENT/PERFORMANCE 

Appraisal of the drivage rates of the roadheader AM-5O, 4:15069 

Gateroad drivage in line with the face using an impact ripper and 
precoaling plough, 4:16367 
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MINING EQUIPMENT/PNEUMATICS 
Influence of operational and design parameters on optimum 
utilisation of pneumatic equipment in underground mines, 
4:15073 
MINING LAWS 
Title to mining properties, 4:15289 
MINNESOTA/OVERHEAD POWER TRANSMISSION 
Public health and safety effects of high voltage overhead 
transmission lines -- an analysis for the Minnesota 
Environmental Quality Board, 4:17200 (HRP-0024077) 
MIRRORS/PERFORMANCE 
Heat mirrored solar energy receivers (Transmit visible and reflect 
infrared radiation), 4:15816 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSILE SILOS/BLAST EFFECTS 
Dynamic response of missile structures to impulsive loads caused 
by nuclear effects blowoff. Final report, 4:17036 (AD-A-052999) 
MISSILE SILOS/DYNAMIC LOADS 
Dynamic response of missile structures to impulsive loads caused 
by nuclear effects blowoff. Final report, 4:17036 (AD-A-052999) 
MISSILES/BLOWOFF 
An experimental technique to evaluate the blow-off effects of 
nuclear weapons. Technical report, 4:17035 (AD-A-052749) 
MISSILES/FUELS 
High-energy fuels for cruise missiles (JP-4, JP-5, JP-9, JP-10, RJ-4, 
RJ-5), 4:16524 
MISSILES/PHYSICAL RADIATION EFFECTS 
An experimental technique to evaluate the blow-off effects of 
nuclear weapons. Technical report, 4:17035 (AD-A-052749) 
MISSILES/THERMOPHOTOVOLTAIC CONVERTERS 
Radiant energy power source for jet aircraft and missiles (Patent), 


4:15513 
MISSISSIPPI RIVER/TEMPERATURE DISTRIBUTION 
Thermal regimes of the Mississippi and Missouri Rivers 
downstream from the southern Iowa border, 4:15950 (PB- 
279470) 
MISSOURI RIVER/TEMPERATURE DISTRIBUTION 
Thermal regimes of the Mississippi and Missouri Rivers 
downstream from the southern Iowa border, 4:15950 (PB- 
279470) 
MIXED OXIDE FUEL FABRICATION PLANTS/RADIATION 
MONITORING 
Characterization of emissions from plutonium-uranium oxide fuel 
fabrication, 4:15430 (PB-278747) 
MIXED OXIDE FUEL FABRICATION PLANTS/ 
RADIOACTIVE EFFLUENTS 
Characterization of emissions from plutonium-uranium oxide fuel 
fabrication, 4:15430 (PB-278747) 
MOBILE HOMES/AIR CONDITIONING 
Effect of coniferous and deciduous forest vegetation on energy 
consumption for trailer heating and cooling. Final report, 
4:16492 (PB-278906) 
MOBILE HOMES/ENERGY CONSUMPTION 
Effect of coniferous and deciduous forest vegetation on energy 
consumption for trailer heating and cooling. Final report, 
4:16492 (PB-278906) 
MOBILE HOMES/SPACE HEATING 
Effect of coniferous and deciduous forest vegetation on energy 
consumption for trailer heating and cooling. Final report, 
4:16492 (PB-278906) 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODIFIED IN-SITU PROCESSES/BENCH-SCALE 
EXPERIMENTS 
Experimental work on oil shale at Lawrence Livermore 
Laboratory and predictions of retorting characteristics of oil 
shales (DOE), 4:15257 
OLDS 


See FUNGI 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL METHOD/EDUCATION 
Novel pictorial approach to teaching MO concepts in polyatomic 
molecules, 4:16748 
MOLECULAR ORBITAL MODEL 
See ATOMIC MODELS 
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MOLECULAR STRUCTURE/X-RAY DIFFRACTION 
Determination of electronic energies from experimental electron 
densities, 4:17279 
MOLTEN METAL-WATER REACTIONS 
Molten fuel/coolant interaction studies: some results obtained with 
the Windscale small shock tube rig, 4:16249 (ND-R-95(W)) 
MOLTEN SALTS/DENSITY 
Process for desulfurizing coal (Patent), 4:14968 
MOLYBDENUM/ADSORPTION 
Recovery of uranium from carbonate leach solutions (Patent), 
4:15293 
MOLYBDENUM/CATALYTIC EFFECTS 
Gas turbine engine fuel from synthetic crude, 4:15013 
MOLYBDENUM/DENSITY 
Effect of nickel additions on sintering molybdenum, 4:16622 
MOLYBDENUM/ELECTROCHEMICAL COATING 
Thin molybdenum coatings on aluminum for solar energy 
absorption (Patent), 4:15814 
MOLYBDENUM/GRAIN BOUNDARIES 
Atomic structure of grain boundaries, 4:16631 
MOLYBDENUM/METALLURGICAL EFFECTS 
Effect of binder phase on the properties of TiC-22.5 Ni-MoCx tool 
materials, 4:16701 
MOLYBDENUM/SINTERING 
Effect of nickel additions on sintering molybdenum, 4:16622 
MOLYBDENUM/STRAIN SOFTENING 
Surface oxides softening in tungsten and molybdenum single 
crystals, 4:16643 
MOLYBDENUM/SURFACE CLEANING 
Surface cleaning of molybdenum by chemical reaction with 
oxygen and hydrogen gases, 4:16682 (JAERI-M-7405) 
MOLYBDENUM/YIELD STRENGTH 
Surface oxides softening in tungsten and molybdenum single 
crystals, 4:16643 
MOLYBDENUM 99/DISSOLUTION 
Process for recovering molybdenum-99 from a matrix containing 
neutron irradiated fissionable materials and fission products 
(Patent), 4:15330 
MOLYBDENUM 99/ION EXCHANGE 
Process for recovering molybdenum-99 from a matrix containing 
neutron irradiated fissionable materials and fission products 
(Patent), 4:15330 
MOLYBDENUM ALLOYS 
See also MOLYBDENUM BASE ALLOYS 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CASTING 
Feasibility of investment casting preforms for phalanx penetrators. 
Report for June-November 1977, 4:16618 (AD-A-053359) 
MOLYBDENUM ALLOYS/CRYSTAL GROWTH 
Impurity segregation at well-defined interfaces: sulphur at 
(111)Cu/(110)Mo and (111)Ag/(110)Mo interfaces, 4:16630 
MOLYBDENUM ALLOYS/EMBRITTLEMENT 
Grain boundary precipitation in 18Ni maraging steels, 4:16677 
MOLYBDENUM ALLOYS/GRAIN BOUNDARIES 
Grain boundary precipitation in 18Ni maraging steels, 4:16677 
MOLYBDENUM ALLOYS/IMPURITIES 
Impurity segregation at well-defined interfaces: sulphur at 
(111)Cu/(110)Mo and (111)Ag/(110)Mo interfaces, 4:16630 
MOLYBDENUM BASE ALLOYS/CHARGED-PARTICLE 
TRANSPORT 
Effects of disorder on the transition temperature and transport 
properties of a low-T/sub c/ A15 superconductor: MosGe, 
4:16656 
MOLYBDENUM BASE ALLOYS/TRANSITION 
TEMPERATURE 
Effects of disorder on the transition temperature and transport 
properties of a low-T/sub c/ A15 superconductor: MosGe, 
4:16656 
MOLYBDENUM BORIDES/DEPOSITION 
X-ray photoelectron spectroscopy study of radiofrequency- 
sputterer refractory-compound steel interfaces, 4:16699 (N-78- 
20336) 
MOLYBDENUM BORIDES/WEAR RESISTANCE 
Friction and wear of radiofrequency-sputtered borides, silicides, 
and carbides, 4:16712 (N-78-20338) 
MOLYBDENUM CARBIDES/DEPOSITION 
X-ray photoelectron spectroscopy study of radiofrequency- 
sputterer refractory-compound steel interfaces, 4:16699 (N-78- 
20336) 
MOLYBDENUM CARBIDES/FABRICATION 
Effect of binder phase on the properties of TiC-22.5 Ni-MoCx tool 
materials, 4:16701 
MOLYBDENUM CARBIDES/PHYSICAL PROPERTIES 
Effect of binder phase on the properties of TiC-22.5 Ni-MoCx tool 
materials, 4:16701 
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MOLYBDENUM CARBIDES/WEAR RESISTANCE 
Friction and wear of radiofrequency-sputtered borides, silicides, 
and carbides, 4:16712 (N-78-20338) 
MOLYBDENUM COMPOUNDS/INFRARED SPECTRA 
Polarized single-crystal electronic spectra for tripotassium 
tetrasulfatodimolybdate-3.5-water, 4:16767 
MOLYBDENUM IONS/ELECTRON-ION COLLISIONS 
Excitation of ions of the lithium isoelectronic sequence in the 
relativistic Coulomb Born approximation, 4:17302 (ORO-4881- 
20 


) 
MOLYBDENUM OXIDES/CATALYTIC EFFECTS 
Phase composition, activity, and strength of alumina/nickel/ 
molybdenum hydrotreating catalysts, 4:15174 
Presulfiding coal liquid hydrodesulfurization catalysts, 4:15018 
MOLYBDENUM OXIDES/ELECTROCHEMICAL COATING 
Thin molybdenum coatings on aluminum for solar energy 
absorption (Patent), 4:15814 
MOLYBDENUM SILICIDES/DEPOSITION 
X-ray photoelectron spectroscopy study of radiofrequency- 
sputterer refractory-compound steel interfaces, 4:16699 (N-78- 
20336) 
MOLYBDENUM SILICIDES/WEAR RESISTANCE 
Friction and wear of radiofrequency-sputtered borides, silicides, 
and carbides, 4:16712 (N-78-20338) 
MONEL 400/CRACKS 
Caustic cracking of steam generator tube materials (300°C), 
4:16644 
MONILIA 
See CANDIDA 
MONITORING 
See also RADIATION MONITORING 
MONITORING/DATA ANALYSIS 
Problem of estimating the autocorrelation function of spatio- 
temporal variables. Technical report No. 6 (Applications in 
statistical air pollution research), 4:17041 (COO-2874-32) 
MONITORING NETWORK 
See MONITORING 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCRYSTALS/DISLOCATIONS 
Catalog of two-dimensional vortex patterns, 4:17321 (LA-7384- 


MS) 
MONTANA/COAL DEPOSITS 
Geophysical logs for Powder River and Dawson Counties, 
Montana. Chapter C of preliminary report of 1977 coal drilling 
in eastern Montana and northeastern Wyoming, 4:15042 (USGS- 
OFR-77-721-C) 
MONTMORILLONITE/CHEMICAL REACTIONS 
Characterization of pollucite as a material for the long term 
storage of cesium-137, 4:15376 (ARH-SA-294) 
MOTTELSON-NILSSON MODEL 
See NILSSON-MOTTELSON MODEL 
MSU CYCLOTRONS/BEAM CURRENTS 
Charge exchange losses during cyclotron acceleration: experiment 
and theory, 4:16970 (LBL-7736) 
MULTI-ELEMENT ANALYSIS/ATOMIZATION 
General Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
MULTINATIONAL ENTERPRISES/GOVERNMENT POLICIES 
Policy on multinational enterprises in developed countries, 4:16346 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/COMBUSTION 
Garbage: the unexploited fuel source of growing rather than 
depleting value, 4:15467 (CONF-7606183-) 
Technology update: Onondaga County Energy Recovery Project, 
4:15466 (CONF-7511145-) 
Waste combustion and its effect on the environment, 4:17067 
MUNICIPAL WASTES/MATERIALS RECOVERY 
Recovery methods in municipal refuse management, 4:16574 
MUNICIPAL WASTES/PYROLYSIS 
Apparatus and method for producing gas (Patent), 4:15459 
MUNICIPAL WASTES/RECYCLING 
Mechanical method for separating fractions of incinerated urban 
refuse or similar industrial refuse (Patent), 4:16565 
Recovery methods in municipal refuse management, 4:16574 
MUNICIPAL WASTES/SEPARATION PROCESSES 
Mechanical method for separating fractions of incinerated urban 
refuse or similar industrial refuse (Patent), 4:16565 
MUNICIPAL WASTES/WASTE PROCESSING 
Design factors for transfer stations/resource recovery systems, 
4:16909 (CONF-7511145-) 
MUON NEUTRINOS/COUPLING CONSTANTS 
Production and detection of new neutrinos (Electromagnetic 
transition moment, production mechanism), 4:17342 (ORO- 
3992-346) 
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MUON NEUTRINOS/RADIATIVE DECAY 
Production and detection of new neutrinos (Electromagnetic 
transition moment, production mechanism), 4:17342 (ORO- 


3992-346) 
MUON PAIRS/PARTICLE PRODUCTION 
Inclusive particle production in e* e~ interactions in the 6 and 7 
GeV center-of-mass energy regions (Cross sections, branching 
ratio), 4:17388 (ORO-2504-274) 
Production of like sign dimuon events by neutrinos, 4:17340 
(CONF-780762-3) 
MUONS 
See also MUONS MINUS 
MUONS/PAIR PRODUCTION 
Muon pair production in proton-nucleon interactions and new 
parton radiative processes, 4:17411 
Properties of prompt muons produced by 28-GeV proton 
interactions, 4:17355 
MUONS/PARTICLE STRUCTURE 
Heavy lepton phenomenology (Lectures), 4:17390 (SLAC-PUB- 
2219 


MUONS/WEAK PARTICLE DECAY 
Weak decays (Lectures, phenomenology), 4:17391 (SLAC-PUB- 
2232) 
MUONS MINUS/PARTICLE PRODUCTION 
Production of like sign dimuon events by neutrinos, 4:17340 
(CONF-780762-3) 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
SCLES 


See also MYOCARDIUM 
MUSCLES/BIOCHEMICAL REACTION KINETICS 
Kinetic model building using advanced nuclear medicine 
techniques: the kinetics of chromium(III) in the human body 
(Cr), 4:17111 (LBL-7473) 
MUTAGENESIS/RISK ASSESSMENT 
Induction of specific-locus mutations in the mouse by tritiated 
water, 4:17178 (CONF-781029-5) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
GENE MUTATIONS 
MUTATIONS/RADIOSENSITIVITY 
Ultraviolet-induced reversion of cyc! alleles in radiation sensitive 
strains of yeast. II. rev2 mutant strains, 4:17164 
MYOCARDIUM/SCINTISCANNING 
Evaluation of thallium-201 scanning for detection of latent 
coronary artery disease. Final report, 4:17149 (N-78-20756) 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 


NAHCOLITE/CHEMICAL REACTIONS 
Nahcolite properties affecting stack gas pollutant absorption, 
4:15027 (CONF-7710101-12) 
NAHCOLITE/PHYSICAL PROPERTIES 
Nahcolite properties affecting stack gas pollutant absorption, 
4:15027 (CONF-7710101-12) 
NAHCOLITE/SORPTIVE PROPERTIES 
Nahcolite properties affecting stack gas pollutant absorption, 
4:15027 (CONF-7710101-12) 
NAPHTHA/CHEMICAL COMPOSITION 
Composition and properties of narrow naphtha cuts obtained in 
— cracking of sour or hydrotreated vacuum distillates, 
5 
NAPHTHA/PHYSICAL PROPERTIES 
Composition and properties of narrow naphtha cuts obtained in 
pry cracking of sour or hydrotreated vacuum distillates, 
NAPHTHALENE/DEUTERATION 
— preparation of deuterated aromatic compounds, 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL BUREAU OF STANDARDS REACTOR 
See NBSR REACTOR 
NATIONAL ENERGY PLAN/PUBLIC OPINION 
Future of coal in the USA, 4:15115 
NATIONAL ENVIRONMENTAL POLICY ACT/ 
IMPLEMENTATION 
Federal environmental litigation in 1976: National Environmental 
Policy Act, 4:17105 
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NATIONAL GOVERNMENT/ENERGY POLICY 
A national environmental/energy workforce assessment, national 
legislation. Final report on phase 1, 4:16351 (PB-277905) 
NATIONAL GOVERNMENT/POLLUTION REGULATIONS 
Department of defense air pollution control: progress and delays, 
4:17043 (LCD-77-305) 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION/NUMERICAL SOLUTION 
Numerical solution of three-dimensional natural convection by the 
strongly implicit procedure, 4:16897 (DP-MS-78-14) 
TURAL DRAFT COOLING TOWERS/NOISE POLLUTION 
Noise radiation from energy center cooling towers, 4:15900 (BNL- 
50564 


NATURAL DRAFT COOLING TOWERS/OPERATION 
Cooling tower with mechanical and natural draught (Patent), 


See also LIQUEFIED NATURAL GAS 

Optimization of heat exchange in a reverberatory furnace by 

means of a mathematical model, 4:16542 
NATURAL GAS/ENHANCED RECOVERY 

Secondary recovery process utilizing water saturated with gas 

(Patent), 4:15149 
NATURAL GAS/EQUILIBRIUM 

Relation of liquid--liquid equilibrium behavior at low temperatures 
to vapor-liquid equilibria behavior at high temperatures and 
elevated pressures, 4:15201 (CONF-780309-) 

NATURAL GAS/EXPLOITATION 

6.9% more natural gas. Production increase between Weser and 

Ems and in Hannover, 4:15226 
NATURAL GAS/FORECASTING 

Demand for energy natural gas (German Federal Republic), 

4:15231 
NATURAL GAS/HYDRATION 

Report on the water content measurement of high carbon dioxide 
content simulated Prudhoe Bay gas in equilibrium with 
hydrates, 4:15243 (CONF-780309-) 

NATURAL GAS/IMPORTS 

TAPCO project (Tanneco Atlantic Pipeline Company, et al.) 
Docket CP77-100, et al. Volume I. Final environmental impact 
statement, 4:15237 (PB-278110) 

TAPCO protect (Tanneco Atlantic Pipeline Company, et al.) 
Docket No. CP77-100, et al. Volume II. appendixes. Final 
environmental impact statement, 4:15238 (PB-278111) 

NATURAL GAS/MEETINGS 

Proceedings of the fifty-seventh annual convention (Gas 

Processors Association), 4:15220 (CONF-780309-) 
NATURAL GAS/RESERVES 

Demand for energy natural gas (German Federal Republic), 
4:15231 

Evaluation of the reserves in the light of search and prospecting of 
natural gases from the bottom sediments of the world’s oceans, 
4:15221 

NATURAL GAS/TRANSPORT 

TAPCO project (Tanneco Atlantic Pipeline Company, et al.) 
Docket CP77-100, et al. Volume I. Final environmental impact 
statement, 4:15237 (PB-278110) 

TAPCO protect (Tanneco Atlantic Pipeline Company, et al.) 
Docket No. CP77-100, et al. Volume II. appendixes. Final 
environmental impact statement, 4:15238 (PB-278111) 

NATURAL GAS/UNDERGROUND STORAGE 
Gas storage caverns in the salt formation of Epe, 4:15246 
— ¥ covering the bottom surface in a gas cavern (Patent), 
71524 

Solution-mined salt cavern storage of fluid hydrocarbons, 4:15214 

Underground storage caverns in the Federal Republic of 
Germany, 4:15215 

NATURAL GAS DEPOSITS 
Natural gas resources in geopression zones, 4:15222 
NATURAL GAS DEPOSITS/EXPLORATION 
oe well in the Zilair Synclinore in the southern Urals, 
41 


NATURAL GAS DEPOSITS/FORECASTING 
Ways of improving the methodological basis of forecasting oil and 
gas content, 4:15140 
NATURAL GAS DEPOSITS/HYDRAULIC FRACTURING 
Method of proppant placement in hydraulic fracturing treatment 
(Patent), 4:15148 
NATURAL GAS DEPOSITS/MAPS 
Final environmental impact statement. Proposed 1978 outer 
continental shelf oil and gas lease sale, offshore eastern Gulf of 
Mexico, 4:15197 (OCS-65(Vol.2)) 
NATURAL GAS DEPOSITS/PROSPECTING 
Evaluation of the reserves in the light of search and prospecting of 
} oroee gases from the bottom sediments of the world’s oceans, 
: 1 
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Some peculiarities in tectonic structural formation and progress in 
paleozonic oil and gas prospecting on west Siberian platform, 


4:15135 
NATURAL GAS DEPOSITS/RESOURCE ASSESSMENT 
Significance of petroleum resource estimates and their relation to 
exploration, 4:15137 
NATURAL GAS DEPOSITS/SEISMIC SURVEYS 
Information processing for oil and gas exploration. Volume 4. 
Recursive derivation of reflection coefficients from noisy 
seismic data. Interim technical report, 4:15132 (AD-A-051089) 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/CATHODIC 
PROTECTION 
Computerized determination of electrochemical protection of gas 
mains, 4:15242 
NATURAL GAS DISTRIBUTION SYSTEMS/CONTROL 
SYSTEMS 
Gas supply, distribution and control - dispatching, 4:15239 
NATURAL GAS DISTRIBUTION SYSTEMS/CORROSION 
INHIBITORS 
Influence of liquid-gas flow on the effectiveness of inhibitor 
protection, 4:15241 
NATURAL GAS DISTRIBUTION SYSTEMS/COST 
Cost of gas and district-heating distribution, 4:15228 
NATURAL GAS DISTRIBUTION SYSTEMS/PLANNING 
Construction and operation of a liquefied natural gas import 
terminal in Calcasieu parish, Louisiana. Docket Nos. CP74-138 - 
Trunkline LNG Company, CP74-139 - Trunkline LNG 
Company, CP74-140 - Trunkline Gas Company. Final 
environmental impact statement, 4:15236 (PB-278071) 
NATURAL GAS FIELDS 
Frigg gas flows ashore, 4:15225 
NATURAL GAS FIELDS/AUTOMATION 
Methodic questions on the analysis of worker productivity in 
automated petroleum-gas fields, 4:15160 
NATURAL GAS FIELDS/EFFICIENCY 
Methodic questions on the analysis of worker productivity in 
automated petroleum-gas fields, 4:15160 
NATURAL GAS FUEL CELLS/ECONOMICS 
Gas utilities and fuel cells (On-site power plants), 4:16453 (CONF- 
7809 101-1) 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/ENERGY SUPPLIES 
Natural gas for a long-term assured energy supply - also after the 
year 2000, 4:15230 
NATURAL GAS WELLS 
See also PROPPING AGENTS 
WELLHEADS 
NATURAL GAS WELLS/FLUID INJECTION 
Secondary recovery process utilizing water saturated with gas 
(Patent), 4:15149 
NATURAL GAS WELLS/GROUTING 
Cementing staging tool (Patent), 4:15150 
NATURAL GAS WELLS/SHUTDOWNS 
Shutdown system for high pressure well (Patent), 4:15223 
NATURAL GAS WELLS/WELL DRILLING 
Effect of the flow of the drilling fluid on stability of a string of 
drill pipes, 4:15156 
NATURAL GAS WELLS/WELL LOGGING 
Method of borehole logging using passive Josephson current 
detector to directly determine the presence of hydrocarbons 
(Patent), 4:15133 
NATURAL GAS WELLS/WELLHEADS 
Wellhead seal (Patent), 4:15142 
NATURAL STEAM 
(Use for geothermal steam that contains incondensible gases (typically 
CO, and H2S) with minor amounts of other gases.) 
NATURAL STEAM/PRODUCTION 
Pattern of water vaporization in the Earth, 4:15876 (CONF- 
750353-) 
NBSR REACTOR/RESEARCH PROGRAMS 
NBS reactor: Summary of activities July 1976 to June 1977, 
4:16207 (PB-279538) 
NECKAR REACTOR/RADIATION MONITORING 
Monitoring for environmental radioactivity at the Karlsruhe 
Nuclear Research Center in 1976, 4:16248 (KFK-EXT-20/77-4) 
NEODYMIUM ALLOYS/LATTICE VIBRATIONS 
Lattice dynamics of LaSb and PrSb, 4:16663 
NEODYMIUM LASERS/DESIGN 
Development of an actively modelocked and Q-switched 
oscillator for laser fusion program at LLL, 4:16850 (UCRL- 
81365) 
NEODYMIUM LASERS/FREQUENCY SELECTION 
Continuously tunable picosecond neodymium-glass laser, 4:16894 


NEODYMIUM LASERS/LINE BROADENING 
Influence of uncorrelated inhomogeneous broadening of the 1.06 
p. band of the Nd* ions on laser properties of neodymium 
glasses, 4:16888 
NEODYMIUM LASERS/Q-SWITCHING 
Electro-optically Q-switched pulse-periodic YAG:Nd™ laser, 
4:16862 
Q-switched neodymium glass laser emitting polarized radiation, 
4:16861 
NEODYMIUM LASERS/RAMAN EFFECT 
Raman laser with optical-fiber resonator, 4:16884 
NEOMYCIN 
See ANTIBIOTICS 
NEON/ION-ATOM COLLISIONS 
MO x-ray production in collisions of F/sup +q/ with Ne (19 
MeV), 4:17298 (CONF-781 113-13) 
NEON/NEUTRINO REACTIONS 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
NEON/PHOTOIONIZATION 
Photoionization mass spectrometry of neon using synchrotron 
radiation: Anomalous variation of resonance widths in the noble 
gases, 4:17280 
NEON IONS/ION-ATOM COLLISIONS 
Charge exchange cross sections for relativistic ions, 4:17301 
NEOPENTANE 
See 2-2-DIMETHYLPROPANE 
NEOPLASMS 
See also CARCINOMAS 
NEOPLASMS/RADIOBIOLOGY 
Radiation carcinogenesis and related radiobiology. Special listing, 
4:17167 (NTISUB/D/296-005) 
NEOPLASMS/RADIOINDUCTION 
Diseases of aging untreated virgin female RFM and BALB/c 
mice, 4:17177 
NEOPLASMS/RADIOTHERAPY 
Focal hyperthermia as induced by RF radiation of simulacra with 
embedded tumors and as induced by EM fields in a model of a 
human body, 4:17198 (AD-A-051567) 
NEOPLASMS/THERAPY 
Tumor specific immune response of experimental active-specific 
immunotherapy (Concanavalin A, rats), 4:17158 
NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPTUNIUM 237/RADIONUCLIDE MIGRATION 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, July 1978, 4:17082 (NUREG/CR-0317) 
NEPTUNIUM 237 TARGET/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
NEPTUNIUM COMPLEXES/ABSORPTION SPECTRA 
Analysis of the CsNpF¢ optical spectrum, 4:17278 
NEPTUNIUM COMPLEXES/NEPTUNIUM FLUORIDES 
Analysis of the CsNpF¢ optical spectrum, 4:17278 
NEPTUNIUM ISOTOPES/RADIATION MONITORING 
Determination of radionuclides in air (Th, Pu, Np, U), 4:17204 (K/ 
TL-774) 
NEPTUNIUM OXIDES/ELECTRONIC STRUCTURE 
Molecular cluster theory of chemical bonding in actinide oxide 
(Monoxides and dioxides), 4:16786 (CONF-780823-11) 
NET ENERGY 
(Difference of energy output and energy input.) 
Net energy analysis of electrical transmission lines, 4:16429 
NETHERLANDS/NUCLEAR POWER PLANTS 
Estimated radiological effects of the normal discharge of 
radioactivity from nuclear power plants in the Netherlands with 
a total capacity of 3500 MWe, 4:16179 
NEUTRAL BEAM SOURCES 
See also TON SOURCES 
Alkali deuteride negative ion source development plan, 4:17606 
(CONF-771241-) 
NEUTRAL BEAM SOURCES/FEASIBILITY STUDIES 
BNL high energy neutral beam development plans, 4:17604 
(CONF-771241-) 
NEUTRAL BEAM SOURCES/RESEARCH PROGRAMS 
LBL/LLL positive-ion-based neutral beam development program 
status, 4:17602 (CONF-771241-) 
Program plan: LLL/LBL efficient neutral beam development, 
4:17605 (CONF-771241-) 
NEUTRAL-CURRENT INTERACTIONS/P INVARIANCE 
Model-independent remarks on electron-quark parity-violating 
neutral-current couplings, 4:17393 
NEUTRETTOS 
See MUON NEUTRINOS 





NEUTRINO DETECTION 


NEUTRINO DETECTION 
Production and detection of new neutrinos, 4:17342 (ORO-3992- 
346) 


Theoretical introduction to the *7Cl solar neutrino experiment, 
4:17239 (BNL-50879(Vol.1)) 
NEUTRINO DETECTION/CHERENKOV COUNTERS 
Heavy water detector for *B neutrinos from the Sun, 4:17017 
(BNL-50879(Vol.2)) 
Neutrino eye, a directional Cerenkov detector, 4:17016 (BNL- 
50879(Vol.2)) 
NEUTRINO DETECTION/LIQUID SCINTILLATION 
DETECTORS 
Indium loaded liquid scintillators for detecting solar neutrinos, 
4:17014 (BNL-50879(Vol.2)) 
NEUTRINO DETECTION/NUCLEAR EMULSIONS 
Registration and analysis of neutrino interactions in emulsion, 
4:17343 
NEUTRINO DETECTION/SHOWER COUNTERS 
Directional detector for *B solar neutrinos, 4:17015 (BNL- 
50879(Vol.2)) 
NEUTRINO REACTIONS 
7Li-7 Be experiment (Experimental problems and requirements), 
4:17452 (BNL-50879(Vol.1)) 
Input data: nuclear reaction cross sections (Review), 4:17240 
(BNL-50879(Vol.1)) 
NEUTRINO REACTIONS/CAPTURE 
25T] as a low energy neutrino detector (Experimental problems 
and requirements), 4:17473 (BNL-50879(Vol.1)) 
5! Br as a solar neutrino detector (Experimental problems and 
requirements), 4:17459 (BNL-50879(Vol.1)) 
Capture rates for various solar neutrino detectors (Cross sections), 
4:17244 (BNL-50879(Vol.1)) 
Further consideration of the *' Br-*' Kr system (Experimental 
problems and requirements), 4:17460 (BNL-50879(Vol.1)) 
Solar neutrino spectroscopy by inverse beta-decay in indium, 
4:17468 (BNL-50879(Vol.2)) 
NEUTRINO REACTIONS/CHARGED-CURRENT 
INTERACTIONS 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
NEUTRINO REACTIONS/INCLUSIVE INTERACTIONS 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
NEUTRINO REACTIONS/MULTIPLE PRODUCTION 
Registration and analysis of neutrino interactions in emulsion, 


4:17343 
NEUTRINO REACTIONS/NUCLEAR REACTION KINETICS 
Alternatives to the pp chains: a survey of exotic light-element 
reactions, 4:17487 (BNL-50879(Vol.2)) 
NEUTRINO-ELECTRON INTERACTIONS/ELASTIC 
SCATTERING 
Measurement of the cross section for the process v/sub ./ + e~ 
—» v/sub p/ + e- at high energies, 4:17338 (BNL-24814) 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
NEUTRINO-ELECTRON INTERACTIONS/NEUTRAL 
CURRENTS 
Neutral lepton currents and pe universality, 4:17397 
NEUTRINO-NEUTRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Production of like sign dimuon events by neutrinos, 4:17340 
(CONF-780762-3) 
NEUTRINO-NUCLEON INTERACTIONS 
See also NEUTRINO-NEUTRON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/CROSS SECTIONS 
Threshold growth of the cross section of neutral weak 
interactions, 4:17396 
NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Measurement of vp—+vp and anti vp — anti vp elastic scattering 
(Differential cross sections, systematic errors, coupling-constant 
constraints, form factors), 4:17341 (CONF-780762-4) 
NEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Measurement of vp—>vp and anti vp — anti vp elastic scattering 
(Differential cross sections, systematic errors, coupling-constant 
constraints, form factors), 4:17341 (CONF-780762-4) 
NEUTRINO-PROTON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Measurement of vp—-vp and anti vp — anti vp elastic scattering 
(Differential cross sections, systematic errors, coupling-constant 
constraints, form factors), 4:17341 (CONF-780762-4) 
NEUTRINOS 
See also COSMIC NEUTRINOS 
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MUON NEUTRINOS 
SOLAR NEUTRINOS 
NEUTRINOS/COUPLING CONSTANTS 

Production and detection of new neutrinos (Electromagnetic 
transition moment, production mechanism), 4:17342 (ORO- 
3992-346) 

NEUTRON ABSORBERS 

Two-phase control absorber development program: first results 

from out-reactor static tests, 4:16176 (AECL-6077) 
NEUTRON BEAMS/NEUTRON DETECTION 
Determination of the isoflux curves of a 14MeV neutron beam, 
4:17018 (EUR-5667(Pt.2)) 
NEUTRON BEAMS/SCATTERING 
Neutron scattering from helium, 4:17333 
NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DETECTION/ACTIVATION DETECTORS 

Neutron selfshielding of activation detectors used in spectrum 
unfolding, 4:16996 (EUR-5667(Pt.2)) 

WINDOWS: a program for the analysis of spectral data foil 
activation measurements, 4:17497 (ORNL/TM-6656) 

NEUTRON DETECTION/DIELECTRIC TRACK DETECTORS 

Determination of the isoflux curves of a 14MeV neutron beam, 
4:17018 (EUR-5667(Pt.2)) 

NEUTRON DIFFUSION EQUATION/NUMERICAL SOLUTION 

Extrapolation and approximation methods of time-discrete reactor 
dynamics, 4:16143 (TUBIK-54) 

NEUTRON DOSIMETRY 

Experimental data processing program RADAK, 4:17005 (EUR- 
5667(Pt.1)) 

New method for the unfolding of pulse height distributions from 
continuous energy spectra, 4:17006 (EUR-5667(Pt.1)) 

Reactor dosimetry integral reaction rate data in LMFBR 
benchmark and standard neutron fields: status, accuracy and 
implications, 4:16096 (EUR-5667(Pt.2)) 

Report on the workshop on unfolding procedures, 4:17010 (EUR- 
5667(Pt.2)) 

Review of unfolding methods for neutron flux dosimetry, 4:17007 
(EUR-5667(Pt.1)) 

Review of activation methods for the determination of neutron 
flux density spectra, 4:17009 (EUR-5667(Pt.1)) 

Statistical interpretation of the distance between two curves. 
Application to measurement analysis carried out by good 
resolution and low efficiency spectrometers, 4:17004 (EUR- 
5667(Pt.1)) 

Unfolding codes for neutron spectra evaluation possibilities and 
limitations, 4:17003 (EUR-5667(Pt.1)) 

NEUTRON DOSIMETRY/ACTIVATION DETECTORS 

Application of the ®* Nb(n,n’)sup(93m)Nb reaction to the 
dosimetry of testing materials irradiations, 4:16999 (EUR- 
5667(Pt.1)) 

Neutron integration at high temperature (1250°C and beyonds), 
4:16995 (EUR-5667(Pt.2)) 

Reactor dosimetry using TLD and Rh-activation techniques, 
4:16998 (EUR-5667(Pt.1)) 

Utilization of the reaction **Nb(n,n’)sup(93m)Nb for fast neutron 
fluence measurement, 4:16991 (EUR-5667(Pt.1)) 

NEUTRON DOSIMETRY/COMPUTER CODES 

WINDOWS: a program for the analysis of spectral data foil 

activation measurements, 4:17497 (ORNL/TM-6656) 
NEUTRON DOSIMETRY/NUCLEAR DATA COLLECTIONS 

Differential neutron data for reactor dosimetry, 4:17011 (EUR- 
5667(Pt.2)) 

NEUTRON DOSIMETRY/SELF-POWERED NEUTRON 

DETECTORS 

Self-powered neutron detectors, 4:17001 (EUR-5667(Pt.1)) 

Special methods used in neutron dosimetry, 4:17000 (EUR- 
5667(Pt.1)) 

NEUTRON DOSIMETRY/THERMOLUMINESCENT 

DOSEMETERS 

Application of thermoluminescence dosimeters for nuclear heating 
measurements of gamma rays and neutrons, 4:17002 (EUR- 
5667(Pt.1)) 

Reactor dosimetry using TLD and Rh-activation techniques, 
4:16998 (EUR-5667(Pt.1)) 

NEUTRON REACTIONS 

Medical application of neutron capture y-ray spectroscopy: 
measurement of cadmium and nitrogen in living human subjects 
(Cd, 'N, !°N), 4:17146 (BNL-24711) 

NEUTRON REACTIONS/CAPTURE 

Calculated neutron capture cross sections for the ground states 
and isomers of * ® and ®*Nb (Resolved resonance region to 4 
= functions, statistical model), 4:17462 (UCRL- . 

Evaluation of n + **?Pu reactions from 10 keV to 20 MeV (Total 
cross sections, neutron emission energy dependence), 4:17479 
(LA-7533-MS) 
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Experimental tests of recent nuclear models with the (n,y) 
reaction (E2 branching ratios), 4:17483 (BNL-25283) 

Low-lying levels in '**Os and the prolate-oblate phase transition, 
4:17471 

Neutron capture and total cross-section measurements on fast 
reactor structural materials (keV range), 4:17457 (AERE-R- 
9058 


Study of low-lying states in '“°Ag following (transitions, lifetime, 
gamma spectra, J, 7), 4:17465 (BNL-24923 
NEUTRON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Cross sections for the '*N(n,po), (n,ao), and (n,a1) reactions from 
0.5 to 15 MeV (0.5 to 15 MeV, tables, diagrams), 4:17453 
(ORNL/TM-6528/R1) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Evaluation of n + ?*?Pu reactions from 10 keV to 20 MeV (Total 
cross sections, neutron emission energy dependence), 4:17479 
(LA-7533-MS) 
NEUTRON REACTIONS/FISSION 
Evaluation of n + **?Pu reactions from 10 keV to 20 MeV (Total 
cross sections, neutron emission energy dependence), 4:17479 
(LA-7533-MS) 
Fission cross section for /sup 242m/Am (0,01 eV to 20 MeV, 
neutron flux, fission fragments), 4:17478 (UCRL-80999) 
Measurements of (n,3n) cross sections for **5U and 7°*U (4 to 22 
MeV, neutron spectra, statistical pre-equilibrium model), 
4:17476 (LA-UR-78-2527) 
NEUTRON REACTIONS/INELASTIC SCATTERING 
Calculated neutron capture cross sections for the ground states 
and isomers of ** ® and ®*Nb (Resolved resonance region to 4 
MeV, strength functions, statistical model), 4:17462 (UCRL- 
81033) 


Determination of neutron cross sections and resonance parameters 
for the stable tellurium isotopes, for thallium 205 and for the 
osmium isotopes. Progress report, November 1, 1977-October 1, 
1978 (25 keV, feasibility), 4:17470 (COO-2696-005) 

Evaluation of n + *4?Pu reactions from 10 keV to 20 MeV (Total 
cross sections, neutron emission energy dependence), 4:17479 
(LA-7533-MS) 

NEUTRON REACTIONS/ONE-NUCLEON TRANSFER 

REACTIONS 

Study of the inelastic nucleon-deuteron scattering mechanism at 
intermediate energies, 4:17446 

NEUTRON REACTIONS/STRIPPING 

Cross sections for the ‘*N(n,po), (n,ao), and (n,a;) reactions from 
0.5 to 15 MeV (0.5 to 15 MeV, tables, diagrams), 4:17453 
(ORNL/TM-6528/R1) 

NEUTRON REACTIONS/THERMAL FISSION 
P-odd asymmetry of neutron emission in the fission of **° Pu, 


4: 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
Neutron capture and total cross-section measurements on fast 
reactor structural materials (keV range), 4:17457 (AERE-R- 
9058) 
NEUTRON SLOWING-DOWN THEORY/MOMENTS METHOD 
Neutron slowing down and transport in monoisotopic media with 
constant cross sections or with a square-well minimum, 4:17496 
(COO-2509-6) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/PULSE TECHNIQUES 
Argonne pulsed neutron source program, 4:16977 (CONF-780873- 
1 


) 
NEUTRON SOURCES/RESEARCH PROGRAMS 
Intense Neutron Source Facility. Progress report, April 1-June 30, 
1978, 4:16967 (LA-7473-PR) 
NEUTRON SOURCES/SPECIFICATIONS 
Preliminary study of an intense neutron source, 4:16982 (KFK- 
2542) 
NEUTRON SPECTRA/COMPUTER CODES 
WINDOWS: a program for the analysis of spectral data foil 
activation measurements, 4:17497 (ORNL/TM-6656) 
NEUTRON SPECTRA/MEASURING METHODS 
Facility for studying neutron energy spectra at intermedial 
energies, 4:16980 (CONF-780957-3) 
NEUTRON SPECTRA/SPECTRA UNFOLDING 
Bounds for integral responses obtained from neutron activation 
measurements, 4:17008 (EUR-5667(Pt.1)) 
Experimental data processing program RADAK, 4:17005 (EUR- 
5667(Pt.1)) 
New method for the unfolding of pulse height distributions from 
continuous energy spectra, 4:17006 (EUR-5667(Pt.1 
Report on the workshop on unfolding procedures, 4:17010 (EUR- 
5667(Pt.2)) 
Review of unfolding methods for neutron flux dosimetry, 4:17007 
(EUR-5667(Pt.1)) 
Review of activation methods for the determination of neutron 
flux density spectra, 4:17009 (EUR-5667(Pt.1)) 


NEW MEXICO/URANIUM DEPOSITS 


Unfolding codes for neutron spectra evaluation possibilities and 
limitations, 4:17003 (EUR-5667(Pt.1)) 
NEUTRON SPECTROMETERS 
Statistical interpretation of the distance between two curves. 
Application to measurement analysis carried out by good 
resolution and low efficiency spectrometers, 4:17004 (EUR- 
5667(Pt.1)) 
NEUTRON STARS/HYDROGEN 
Transition probabilities and some expectation values for the 
hydrogen atom in intense magnetic fields, 4:17227 
NEUTRON-DEFICIENT ISOTOPES 
See also DELAYED PROTON PRECURSORS 
NEUTRON-DEFICIENT ISOTOPES/RADIOCHEMICAL 
ANALYSIS 
Radiochemical studies of neutron deficient actinide isotopes, 
4:16790 (LBL-7714) 
NEUTRONIC DAMAGE FUNCTIONS 
Damage analysis: damage function development and application 
(LMFBR; GTR), 4:16095 (EUR-5667(Pt.2)) 
NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 
INTERMEDIATE NEUTRONS 
RESONANCE NEUTRONS 
NEUTRONS/ENERGY-LEVEL DENSITY 
Nonstatistical effects in the distribution of distances between 
neutron levels, 4:17467 
NEUTRONS/FUSION YIELD 
Generation of fusion neutrons in laser irradiation of a conical 
target, 4:17625 
NEVADA/AERIAL SURVEYING 
Aerial radiometric and magnetic survey: Reno National 
Topographic Map, Nevada, 4:15269 (GJBX-117(78)(Vol.2)) 
Aerial radiometric and magnetic survey, Reno national 
topographic map, Nevada. Volume 1, 4: 15268 (GJBX- 
117(78)(Vol.1)) 
NEVADA/GEOTHERMAL EXPLORATION 
Catalogue of magnetotelluric apparent resistivity 
over two-dimensional models, 4:15855 (LBL-7057) 
Microseisms in geothermal exploration: studies in Grass Valley, 
Nevada, 4:15860 
Plate motions and polar wandering, 4:15861 
NEVADA/GRAVITY SURVEYS 
Complete Bouguer gravity map of the Nevada part of the Death 
Valley 1°x 2° sheet, 4:17216 (USGS-474-263) 
NEVADA/MAGNETIC SURVEYS 
Aerial radiometric and magnetic survey: Reno National 
Topographic Map, Nevada, 4:15269 (GJBX-117(78)(Vol.2)) 
Aerial radiometric and magnetic survey, Reno national 
topographic map, Nevada. Volume 1, 4:15268 (GJBX- 
117(78)(Vol.1)) 
NEVADA/MAGNETOTELLURIC SURVEYS 
Catalogue of magnetotelluric apparent resistivity pseud 
over two-dimensional models, 4:15855 (LBL-7057) 
NEVADA/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic survey: Reno National 
Topographic Map, Nevada, 4:15269 (GJBX-117(78)(Vol.2)) 
Aerial radiometric and magnetic survey, Reno nai 
topographic map, Nevada. Volume 1, 4:15268 (GJBX- 
117(78)(Vol.1 
NEVADA/SEISMIC SURVEYS 
Microseisms in geothermal exploration: studies in Grass Valley, 
Nevada, 4:15860 
NEVADA TEST SITE/CONTAMINATION 
HT-HTO sampling at the Nevada test site, 4:17072 (IAEA-SM- 
232/87) 
NEVADA TEST SITE/GEOLOGY 
U.S. Geological Survey investigations in connection with the 
dining car event, U12e.18 tunnel, rainier mesa, Nevada test site, 
4:17211 (USGS-474-246) 
NEVADA TEST SITE/GEOPHYSICAL SURVEYS 
U.S. Geological Survey investigations in connection with the 
dining car event, U12e.18 tunnel, rainier mesa, Nevada test site, 
4:17211 (USGS-474-246) 
NEVADA TEST SITE/RADIONUCLIDE MIGRATION 
Environmental aspects of the transuranics. A selected, annotated 
bibliography. Volume 9, 4:17083 (ORNL/EIS-91/V9) 
NEW BRUNSWICK/NUCLEAR POWER 
Electrical power in the Maritimes, 4:16134 (77-CNA-300) 
NEW MEXICO/GEOLOGY 
Bibliography of New Mexico geology and mineral technology, 
1971-1975, 4:17210 (PB-278348) 
NEW MEXICO/URANIUM DEPOSITS 
Helium determinations as an exploration technique at the 
Ambrosia Lake uranium district, McKinley County, New 
Mexico, 4:15279 (USGS-OFR-77-669) 





NEW ZEALAND/TRANSPORTATION SECTOR 


NEW ZEALAND/TRANSPORTATION SECTOR 
Energy in transport. Volume I. Data. Report No. 27, 4:16515 (NP- 
23411) 
NICKEL/CATALYTIC EFFECTS 
Gas turbine engine fuel from synthetic crude, 4:15013 
NICKEL/ECOLOGICAL CONCENTRATION 
Heavy metals and chlorinated hydrocarbons in the Mediterranean, 
4:17185 
NICKEL/ENVIRONMENTAL TRANSPORT 
Trace elements in sludge on land: effect on plants, soils, and 
ground water, 4:17081 
NICKEL/METALLURGICAL EFFECTS 
Effect of nickel additions on sintering molybdenum, 4:16622 
Effect of binder phase on the properties of TiC-22.5 Ni-MoCx tool 
materials, 4:16701 
NICKEL/NEUTRON TRANSPORT. 
Neutron capture and total cross-section measurements on fast 
reactor structural materials, 4:17457 (AERE-R-9058) 
NICKEL/WEAR 
Friction and wear of selected metals and alloys in sliding contact 
with AISI 440 C stainless steel in liquid methane and in liquid 
natural gas, 4:16636 (N-78-20512) 
NICKEL/X-RAY FLUORESCENCE ANALYSIS 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 
NICKEL 53/DELAYED PROTONS 
Extension of the T /sub z/ = -3/2 series of beta-delayed proton 
precursors in the fp shell (excitation energy, transition rates, log 
FT values, B strength, J, 77), 4:17456 (LBL-7161) 
NICKEL 53/ENERGY LEVELS 
Extension of the T /sub z/ = -3/2 series of beta-delayed proton 
precursors in the fp shell (excitation energy, transition rates, log 
FT values, B strength, J, 7), 4:17456 (LBL-7161) 
NICKEL 53/MASS 
Extension of the T /sub z/ = -3/2 series of beta-delayed proton 
precursors in the fp shell (excitation energy, transition rates, log 
FT values, B strength, J, 77), 4:17456 (LBL-7161) 
NICKEL 58 TARGET/ALPHA REACTIONS 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
NICKEL 58 TARGET/HELIUM 3 REACTIONS 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
NICKEL 58 TARGET/NEUTRON REACTIONS 
Neutron capture and total cross-section measurements on fast 
reactor structural materials (keV range), 4:17457 (AERE-R- 
9058) 
NICKEL 58 TARGET/PROTON REACTIONS 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
Study of the channels of the reaction of the splitting of 5*Ni by 1- 
GeV protons, 4:17356 
NICKEL 60 TARGET/ELECTRON REACTIONS 
Elastic scattering of electrons by nuclei with nonzero spin, 4:17461 
NICKEL 60 TARGET/NEUTRON REACTIONS 
Neutron capture and total cross-section measurements on fast 
reactor structural materials (keV range), 4:17457 (AERE-R- 
9058) 
NICKEL ALLOYS 
See also MANGANIN 
NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CORROSION 
Copper alloys under seawater conditions (CuNil0Fe, CuNi 90;N, 
NiCu 60;30), 4:16686 
NICKEL ALLOYS/CRACKS 
Caustic cracking of steam generator tube materials (300°C), 


4:16644 
NICKEL ALLOYS/EMBRITTLEMENT 
Grain boundary precipitation in 18Ni maraging steels, 4:16677 
NICKEL ALLOYS/FABRICATION 
Copper alloys under seawater conditions (CuNil0Fe, CuNi 90;N, 
NiCu 60;30), 4:16686 
NICKEL ALLOYS/GRAIN BOUNDARIES 
Grain boundary precipitation in 18Ni maraging steels, 4:16677 
NICKEL ALLOYS/MECHANICAL PROPERTIES 
Effect of hydrogen on the mechanical properties of iron-base 
superalloys, 4:16649 
NICKEL ALLOYS/OXIDATION 
High-temperature oxidation of directionally solidified Ni-Cr-Nb- 
Al (y/y'-5) eutectic alloys (870 to 1100°C), 4:16685 
Oxidation-sulfidation behavior of iron-chromium-nickel alloys 
(750 and 875°C), 4:16684 
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NICKEL ALLOYS/SORPTIVE PROPERTIES 
Storage of hydrogen in alloys or intermetallic compounds, 
especially in the magnesium-nickel system, 4:15450 (BMVg- 
FBWT-78-12) 
NICKEL BASE ALLOYS/OXIDATION 
Oxidation behavior of dilute Ni-V alloys at 1200°C, 4:16678 
NICKEL CARBIDES/FABRICATION 
Effect of binder phase on the properties of TiC-22.5 Ni-MoCx tool 
materials, 4:16701 
NICKEL CARBIDES/PHYSICAL PROPERTIES 
Effect of binder phase on the properties of TiC-22.5 Ni-MoCx tool 
materials, 4:16701 
NICKEL COMPLEXES/STRUCTURAL CHEMICAL ANALYSIS 
Three coordination in metal complexes, 4:16633 
NICKEL OXIDES/CATALYTIC EFFECTS 
Phase composition, activity, and strength of alumina/nickel/ 
molybdenum hydrotreating catalysts, 4:15174 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGERS 
Pananica--quick charger for portable VTR and color camera, 
4:16335 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGING 
Quick charge characteristics of sealed nickel-cadmium 
rechargeable batteries, 4:16318 
TGI recharging, a new recharging method for the optimal 
utilization of the capacity of gas-tight Ni-Cd accumulators, 


4:16340 
NICKEL-CADMIUM BATTERIES/ELECTRIC CONTACTS 
Battery construction (Patent), 4:16312 
NICKEL-CADMIUM BATTERIES/FABRICATION 
Battery construction (Patent), 4:16312 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/SWELLING 
Effect of structure and alloying elements on void formation in 
austenitic steels and nickel alloys (LMFBR), 4:16089 (CEA- 
CONF-4013) 
NICKEL-HYDROGEN BATTERIES/BATTERY SEPARATORS 
Nickel oxide-hydrogen cell (Patent; 40 to 70 wh/kg), 4:16326 
NICKEL-HYDROGEN BATTERIES/ELECTRODES 
Nickel oxide-hydrogen cell (Patent; 40 to 70 wh/kg), 4:16326 
NICOTIANA/CHEMICAL ANALYSIS 
Isolation of new nor-isoprenoids related to tobacco 
thunberganoids from Japanese domestic SUIFU tobacco ('°C 
tracer technique), 4:17120 
NICOTIANA/METABOLISM 
Initial organic products of assimilation of [‘* Njammonium and 
['*N]nitrate by tobacco cells cultured on different sources of 
nitrogen (Glutamine), 4:17142 
NIGERIA/GEOTHERMAL GRADIENTS 
Geothermal gradients in the southern Nigeria basin, 4:15136 
NIGERIA/PETROLEUM DEPOSITS 
Geothermal gradients in the southern Nigeria basin, 4:15136 
NILSSON-MOTTELSON MODEL/ENERGY LEVELS 
Experimental tests of recent nuclear models with the (n,y) 
reaction (E2 branching ratios), 4:17483 (BNL-25283) 
NIOBIUM/DENSITY 
Densities of tantalum, niobium, and vanadium, 4:16674 
NIOBIUM/ELECTRIC IMPEDANCE 
Surface impedance of a superconducting Nb film, 4:16671 
NIOBIUM/MAGNETIC FLUX 
Flux trapping and shielding in irreversible superconductors, 
4:16654 (SLAC-211) 
NIOBIUM/METALLURGICAL EFFECTS 
High-temperature oxidation of directionally solidified Ni-Cr-Nb- 
Al (y/7’'-5) eutectic alloys (870 to 1100°C), 4:16685 
NIOBIUM/PERMEABILITY 
Calculations of the diffusion coefficients of oxygen and nitrogen in 
niobium, 4:16676 
NIOBIUM/SURFACE PROPERTIES 
Surface impedance of a superconducting Nb film, 4:16671 
NIOBIUM/X-RAY FLUOR INCE ANA 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 
NIOBIUM 93 TARGET/NEUTRON REACTIONS 
Calculated neutron capture cross sections for the ground states 
and isomers of * % and ®Nb (Resolved resonance region to 4 
—, strength functions, statistical model), 4:17462 (UCRL- 
1033) 
NIOBIUM 94 TARGET/NEUTRON REACTIONS 
Calculated neutron capture cross sections for the ground states 
and isomers of * ® and ® Nb (Resolved resonance region to 4 
MeV, strength functions, statistical model), 4:17462 (UCRL- 
81033) 
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NIOBIUM 95 TARGET/NEUTRON REACTIONS 
Calculated neutron capture cross sections for the ground states 
and isomers of * ® and ®*Nb (Resolved resonance region to 4 
MeV, strength functions, statistical model), 4:17462 (UCRL- 
81033 
NIOBIUM ALLOYS 
See also INCONEL 600 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CHEMICAL ANALYSIS 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 
NIOBIUM ALLOYS/CREEP 
Elevated-temperature flow strength, creep resistance and diffusion 
welding characteristics of Ti-6A1-2Nb-1Ta-0.8Mo, 4:16619 (N- 
78-17190) 
NIOBIUM ALLOYS/CRITICAL CURRENT 
Effect of the Sn-Nb phase on the critical current in an NbsSn tape, 


4:16672 
NIOBIUM ALLOYS/DIFFUSION WELDING 
Elevated-temperature flow strength, creep resistance and diffusion 
welding characteristics of Ti-6A1-2Nb-1Ta-0.8Mo, 4:16619 (N- 
78-17190) 
NIOBIUM ALLOYS/MAGNETIC FLUX 
Flux trapping and shielding in irreversible superconductors, 
4:16654 (SLAC-211) 
NIOBIUM ALLOYS/OXIDATION 
High-temperature oxidation of directionally solidified Ni-Cr-Nb- 
Al (y/y'-8) eutectic alloys (870 to 1100°C), 4:16685 
NIOBIUM BASE ALLOYS/CHEMICAL VAPOR DEPOSITION 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977 (Nbs Ge), 
4:16620 (N-78-19392) 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977 (Nbs Ge), 
4:16620 (N-78-19392) 
NIOBIUM BASE ALLOYS/CRITICAL FIELD 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977 (Nbs Ge), 
4:16620 (N-78-19392) 
NIOBIUM BASE ALLOYS/FABRICATION 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977 (Nbs Ge), 
4:16620 (N-78-19392) 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Improvements of “in situ” multifilamentary NbsSn 
superconducting wires, 4:16655 
NIOBIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977 (Nbs Ge), 
4:16620 (N-78-19392) 
NIOBIUM COMPOUNDS/JOSEPHSON EFFECT 
Quantum interference and the Josephson effect in NbsAl, 4:16824 
NITINOL/SURFACE PROPERTIES 
Nitinol thermodynamic state surfaces, 4:16962 
NITINOL/THERMODYNAMICS 
Nitinol thermodynamic state surfaces, 4:16962 
NITRATES/BIOLOGICAL EFFECTS 
Initial organic products of assimilation of [‘* NJammonium and 
['*N]nitrate by tobacco cells cultured on different sources of 
nitrogen (Glutamine), 4:17142 
NITRIC OXIDE/COMBUSTION PROPERTIES 
Methods for the reduction of nitrogen oxides emission from 
furnaces, 4:16945 
NITROGEN/DIFFUSION 
Calculations of the diffusion coefficients of oxygen and nitrogen in 
niobium, 4:16676 
NITROGEN/ION-MOLECULE COLLISIONS 
Electron-loss cross sections for 20-MeV Cl* and I* ions incident 
on thin ear targets: Experimental measurements and 
tential-model data analyses, 4:17307 
NITROGEN/LEACHING 
Nitrogen and chloride leaching in a sandy field plot, 4:17093 
NITROGEN/MEASURING METHODS 
Medical application of neutron capture ‘y-ray spectroscopy: 
measurement of cadmium and nitrogen in living human subjects 
(?°Cd, 'N, !®N), 4:17146 (BNL-24711) 
NITROGEN/RECOVERY 
Extraction (sorption) of nitrogen bases from various samples of 
Ukrainian crude oils, 4:15170 
NITROGEN/REMOVAL 
Extraction (sorption) of nitrogen bases from various samples of 
Ukrainian crude oils, 4:15170 
NITROGEN/RESOURCE CONSERVATION 
Nitrogen and chloride leaching in a sandy field plot, 4:17093 
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NITROGEN 13/BIOLOGICAL EFFECTS 
Initial organic products of assimilation of ['*NJammonium and 
[**N]nitrate by tobacco cells cultured on different sources of 
nitrogen (Glutamine), 4:17142 
NITROGEN 14 TARGET/NEUTRON REACTIONS 
Cross sections for the '*N(n,po), (n,ao), and (n,a1) reactions from 
0.5 to 15 MeV (0.5 to 15 MeV, tables, diagrams), 4:17453 
(ORNL/TM-6528/R1) 
NITROGEN COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Three coordination in metal complexes, 4:16633 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROUS OXIDE 
Effect of the temperature of waste gases on the formation of 
nitrogen oxide in the boiler of a power and technological plant, 
4:15957 


NITROGEN OXIDES/AIR POLLUTION CONTROL 
Catalyst for reduction of nitrogen oxides and process for 
preparing the same (Patent), 4:16940 
Environmental assessment of stationary source NO/sub x control 
technologies. Annual report no. 1, Jun 76-Jun 77, 4:17050 (PB- 
279083) 
Exhaust gas recirculation means (Patent), 4:16608 
Exhaust gas recirculating control system (Patent), 4:16609 
Exhaust gas recirculation control system (Patent), 4:16610 
Heat transfer in the furnace of a gas-and-residual-oil-fired boiler 
with introduction of recirculating gases into burner air feed 
ducts, 4:15955 
Method for reducing NO/sub x/ emission to the atmosphere 
(Patent), 4:16939 
Method for treating exhaust gases (Patent), 4:16954 
Method of treating exhaust gas discharged from nitric acid plant 
(Patent), 4:16935 
Method of treating exhaust gases containing nitrogen oxides and 
sulfurous acid gas (Patent), 4:16002 
Process for reducing oxides nitrogen in the exhaust gas from 
internal combustion engines (Patent), 4:16611 
Process for reducing NO/sub x/ and/or SO/sub x/ in feed gas 
streams (Patent), 4:16946 
Removal of nitrogen oxides from industrial gases by use of 
oxidizing solutions in which nitrates are the oxidants (Patent), 
4:16947 
Some studies on the performance and nitrogen-oxides emissions 
using gasoline-methanol blends in SI engines, 4:16612 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
NO/sub x/ formation during gas combustion, 4:15113 
NITROGEN OXIDES/CHEMICAL REACTIONS 
Nahcolite properties affecting stack gas pollutant absorption, 
4:15027 (CONF-7710101-12) 
NITROGEN OXIDES/ENVIRONMENTAL IMPACTS 
Environmental assessment of stationary source NO/sub x control 
technologies. Annual report no. 1, Jun 76-Jun 77, 4:17050 (PB- 


279083) 
NITROGEN OXIDES/REMOVAL 
Method and equipment to clean raw gases charged with e.g. SOx, 
H2S, NOx etc. by means of dry absorption masses which are 
blown into the gas flow by means of nozzles working at 
different rates, 4:15033 
NITROGEN OXIDES/SAMPLING 
Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 
Houston Urban Plume Study: 1974, description and data. Final 
rt, 4:17054 (PB-279409) 
NITROUS OXIDE/CHEMICAL REACTIONS 
General Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
NITROUS OXIDE/POPULATION INVERSION 
Population inversion of the vibrational levels of N2O behind a 
shock wave front, 4:16883 
NITROUS OXIDE/SHOCK HEATING 
Population inversion of the vibrational levels of N2O behind a 
shock wave front, 4:16883 
NOISE POLLUTION/MANUALS 
Environmental information resources for state and local elected 
officials. General Reference Guide, 4:16353 (PB-278682) 
NOISE POLLUTION ABATEMENT/EMPLOYMENT 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906 
NOISE POLLUTION ABATEMENT/MANPOWER 
A national environmental/energy workforce assessment, business 
and industry. Final report on phase 1, 4:16350 (PB-277904) 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 
NOISE POLLUTION CONTROL 
See also POLLUTION CONTROL EQUIPMENT 





NOISE POLLUTION CONTROL/EMPLOYMENT 


NOISE POLLUTION CONTROL/EMPLOYMENT 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 
NOISE POLLUTION CONTROL/MANPOWER 
A national environmental/energy workforce assessment, business 
and industry. Final report on phase 1, 4:16350 (PB-277904) 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 
NONDESTRUCTIVE TESTING 
See also INDUSTRIAL RADIOGRAPHY 
NONDESTRUCTIVE TESTING/RESEARCH PROGRAMS 
Metallurgy department progress report for the period 1 January to 
31 December 1977, 4:16617 (RISO-377) 
Report of the Materials Research Council (1977), 4:16842 (AD-A- 
052448) 
NON-EQUILIBRIUM PLASMA/EMISSION 
Emission of radiation from a nonequilibrium plasma slab, 4:17556 
NONLINEAR PROBLEMS/MEETINGS 
Significance of nonlinearity in the natural sciences (Center for 
Theoretical Studies, Univ. of Miami, Coral Gables, Florida, 
January 17-21, 1977), 4:17508 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NORADRENALINE/METABOLISM 
Possible mechanism for cadmium-induced hypertension in rats, 
4:17140 
NORTH AMERICA 
See also CANADA 
MEXICO 


USA 
NORTH AMERICA/ENERGY POLICY 
Medium-term coal policy in North America, Europe and the 
USSR, 4:15116 
NORTH DAKOTA/COAL DEPOSITS 
Preliminary report on the geology of the near-surface coal beds in 
the Knife River area, North Dakota, 4:15041 (USGS-OFR-77- 
485) 
NORTH SEA/NATURAL GAS FIELDS 
Frigg gas flows ashore, 4:15225 
IRRTHERN IRELAND 


NO 
See UNITED KINGDOM 
NOVA SCOTIA/POWER TRANSMISSION LINES 
Electrical power in the Maritimes, 4:16134 (77-CNA-300) 
NOVAE/STAR MODELS 
CNO abundances and hydrodynamic studies of the Nova outburst. 
V. 1.00 M/sub sun/ models with small mass envelopes, 4:17225 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/REACTOR ACCIDENTS 
Corral code analysis of airborne fission product behavior 
following postulated N reactor accidents, 4:16265 (UNI- 
NUSAR-14) 
N-REACTOR/REACTOR KINETICS 
N reactor models used for kinetics analysis in NUSAR, 4:16213 
(UNI-1110) 
NSRR REACTOR/FUEL ELEMENT FAILURE 
Examination of the standard fuel behavior in NSRR experiments, 
4:16229 (JAERI-M-7267) 
NSRR REACTOR/REACTOR SAFETY EXPERIMENTS 
Quarterly progress report on the NSRR experiments, (4). 
Combined, January - June 1977, 4:16231 (JAERI-M-7304) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR DATA COLLECTIONS 
Differential neutron data for reactor dosimetry, 4:17011 (EUR- 
5667(Pt.2)) 
Table of isotopes, 4:17464 
NUCLEAR EMULSIONS/NEUTRINO REACTIONS 
Registration and analysis of neutrino interactions in emulsion, 
4:17343 
NUCLEAR ENERGY/MATERIALS 
Volume 4. Nuclear energy - the material constraints - the social 
constraints, 4:15285 (77-CNA-400) 
NUCLEAR ENERGY/SOCIAL IMPACT 
Volume 4. Nuclear energy - the material constraints - the social 
constraints, 4:15285 (77-CNA-400) 
NUCLEAR ENGINEERING/RESEARCH PROGRAMS 
Reactor Engineering Division annual report. (April 1, 1976 - 
March 31, 1977), 4:16138 (JAERI-M-7291) 
NUCLEAR EXPLOSIONS 
See also DINING CAR EVENT 
NUCLEAR EXPLOSIONS/BLAST EFFECTS 
Effects of terrain on blast prediction methods and predictions. 
Final report, 4:16826 (AD-A-051569) 
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NUCLEAR EXPLOSIONS/SHOCK WAVES 
Photogrammetry of the particle trajectories on Dipole West Shots 
8, 9, 10, and 11. Volume i. Shot 10. Final report 15 April 1976- 
15 May 1977, 4:17034 (AD-A-051288) 
NUCLEAR EXPLOSIONS/SIMULATION 
Effects of terrain on blast prediction methods and predictions. 
Final report, 4:16826 (AD-A-051569) 
NUCLEAR EXPLOSIONS/X RADIATION 
An gon technique to evaluate the blow-off effects of 
nuclear weapons. Technical report, 4:17035 (AD-A-052749) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/DECOMMISSIONING 
Decommissioning and decontamination. Hearings before the 
Subcommittee on the Environment and the Atmosphere of the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, June 15, 
16, 1977, No. 20, 4:16375 
Decommissioning and decontamination of nuclear facilities. 
Report prepared for the Subcommittee on the Environment and 
the Atmosphere of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fifth Congress, Second 
Session, 4:16374 
NUCLEAR FACILITIES/DECONTAMINATION 
Decommissioning and decontamination. Hearings before the 
Subcommittee on the Environment and the Atmosphere of the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, June 15, 
16, 1977, No. 20, 4:16375 
(CLEAR FUEL RECOVERY AND RECYCLING CENTER/ 
DESIGN 


Exxon Nuclear Fuel Recovery and Recycling Center: facility 
description, 4:15319 (CONF-780304-) 
NUCLEAR FUEL RECOVERY AND RECYCLING CENTER/ 
FLOWSHEETS 
Exxon Nuclear Fuel Recovery and Recycling Center: process 
description, 4:15318 (CONF-780304-) 
aa FUEL RECOVERY AND RECYCLING CENTER/ 


Safety analysis for the Nuclear Fuel Recovery and Recycling 

Center, 4:15320 (CONF-780304-) 
NUCLEAR FUEL RECOVERY AND RECYCLING CENTER/ 

SITE SELECTION 

Technical investigations of an eastern Tennessee reprocessing 
plant site (Geology, hydrology, seismology, meteorology), 
4:15317 (CONF-780304-) 

(CLEAR FUELS 


See also ALLOY NUCLEAR FUELS 
DENATURED FUEL 
FUEL ELEMENTS 
FUEL SLURRIES 
GAS FUELS 
LIQUID FUELS 
SPENT FUELS 
NUCLEAR FUELS/FABRICATION 
Remote refabrication of alternate LWR fuels by sol-gel sphere-pac 
technology, 4:15301 (CONF-780304-) 
NUCLEAR FUELS/FISSION PRODUCT RELEASE 
Preparation and mass spectrometrical high temperature 
investigations on compounds of the quasi-ternary system Cs,O- 
AlO3-SiO2. A contribution to the optimization of AkO3/SiO2 
additions to retain solid fission products in fuel elements for the 
gas-cooled high temperature reactor (HTR), 4:15302 (Juel-1460) 
NUCLEAR FUELS/SWELLING 
Swelling analysis of highly-rated MX-type LMFBR fuels. II. 
Microscopic swelling behavior, 4:16109 
NUCLEAR INDUSTRY/MEETINGS 
Volume 1. CNA president's address and standing committees 
reports, 4:16006 (77-CNA-100) 
NUCLEAR INDUSTRY/PUBLIC RELATIONS 
Structure of the Canadian nuclear industry, 4:16009 (77-CNA-400) 
NUCLEAR INDUSTRY/REGULATIONS 
Costs of regulatory —— categories and estimating 
techniques (Methods for estimating cost to nuclear industry of 
compliance with regulations promulgated by EPA and NRC), 
4:16405 (PNL-2428) 
NUCLEAR MATERIALS DIVERSION 
Chemical and physical considerations of the use of nuclear fuel 
spikants for deterrence, 4:15438 (ORNL/TM-6412) 
NUCLEAR MATERIALS DIVERSION/EVALUATION 
Criteria for diversion resistance applied to process design using 
co-processing, 4:15307 (CONF-780304-) 
NUCLEAR MATERIALS MANAGEMENT 
Transportation of nuclear materials, 4:15337 (NP-tr-2056) 
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NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Advanced accountability techniques for breeder fuel fabrication 
facilities, 4:15435 (HEDL-SA-1401) 
Procedures for rounding measurement results in nuclear materials 
control and accounting, 4:15439 (PB-280066) 
NUCLEAR MATERIALS MANAGEMENT/IAEA 
SAFEGUARDS 
Methods for the non-destructive assay of irradiated nuclear fuels 
for safeguards, 4:15440 
NUCLEAR MEDICINE 
See also DIAGNOSTIC TECHNIQUES 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
NUCLEAR MEDICINE/EFFICIENCY 
Hospital structure and technical efficiency in the production of 
nuclear medicine. Doctoral thesis, 4:17147 (HRP-0023358) 
NUCLEAR MEDICINE/MANAGEMENT 
Hospital structure and technical efficiency in the production of 
nuclear medicine. Doctoral thesis, 4:17147 (HRP-0023358) 
NUCLEAR MEDICINE/RADIOACTIVE WASTES 
Institutional radioactive wastes. Final summary report, 4:15408 
(PB-279582) 

NUCLEAR MEDICINE/RADIOLOGICAL PERSONNEL 
Hospital structure and technical efficiency in the production of 
nuclear medicine. Doctoral thesis, 4:17147 (HRP-0023358) 

NUCLEAR MODELS 
See also COLLECTIVE MODEL 
NILSSON-MOTTELSON MODEL 
Experimental tests of recent nuclear models with the (n,y) 
reaction (E2 branching ratios), 4:17483 (BNL-25283) 
NUCLEAR PARKS 
See also ENERGY PARKS 
NUCLEAR PARKS/ENVIRONMENTAL IMPACTS 
Conceptual study, 4:16011 (PNL-2640(App.)) 
NUCLEAR PARKS/FEASIBILITY STUDIES 
Conceptual study, 4:16011 (PNL-2640(App.)) 
NUCLEAR POWER 
Economic growth and nuclear energy demand until 1985, 4:16131 
NUCLEAR POWER/FORECASTING 
Problems of the short-term introduction of a nuclear long-distance 
energy system into the market. A consideration from the view 
of consumers for a market with a limited area, 4:16132 (Juel- 
1486) 
NUCLEAR POWER/FUEL REPROCESSING PLANTS 
Politics of nuclear safety (Windscale Inquiry), 4:16372 
NUCLEAR POWER/MEETINGS 
Volume 3. Planning for nuclear energy - in Canada - overseas, 
4:16129 (77-CNA-300) 
NUCLEAR POWER/PLANNING 
Assessment of the long-time development of nuclear energetics - 
current status and perspectives of progressive concepts of 
nuclear reactors, 4:16073 (ZfK-345) 
Electrical power in the Maritimes, 4:16134 (77-CNA-300) 
Planning for energy in Quebec, 4:16008 (77-CNA-300) 
Present situation of nuclear power generation in Japan, 4:16007 
(77-CNA-300) 
NUCLEAR POWER/RISK ASSESSMENT 
Problem of nuclear power. Risks, social conditions and 
perspectives of energy supply, 4:16275 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
NUCLEAR POWER PLANTS/AIR CLEANING SYSTEMS 
Purification of exhaust air and off-gas in nuclear power stations, 
4:16163 
NUCLEAR POWER PLANTS/AVAILABILITY 
Availability limiting factor identification in nuclear power plants, 
4:16015 
Report on equipment availability for the ten-year period, 1967- 
1976. A report of the Equipment Availability Task Force of the 
Prime Movers Committee, 4:15892 (EEI-77-64) 
NUCLEAR POWER PLANTS/CONSTRUCTION 
Construction status report data as of June 30, 1978 (U.S. 
commercial units), 4:16126 (NUREG-0030(Vol.1)(No.7)) 
Nuclear power plant construction: overview (Literature review), 
4:16370 
Nuclear Regulatory Commission needs to aggressively monitor 
and independently evaluate nuclear powerplant construction, 
4:16115 (EMD-78-80) 
NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 
Effects of air blast on power plant structures and components, 
4:16259 (NUREG/CR-0442) 
NUCLEAR POWER PLANTS/COST 
Future electric power generation cost of large-scale power plants, 
4:16133 (Juel-Spez-2) 
NUCLEAR POWER PLANTS/DATA 
Data for decisions: nuclear reactor regulation, nuclear material 
safety and safeguards, inspection and enforcement, standards 
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development, nuclear regulatory research. Program 
report, 1978. Monthly repts, 4:16122 (NTISUB/D-246) 
NUCLEAR POWER PLANTS/DATA COMPILATION 
Design and safety data of commercial nuclear power plants in 
Japan, 1977 edition, 4:16010 (JAERI-M-7261) 
NUCLEAR POWER PLANTS/DECISION MAKING 
Making decisions on nuclear energy: British ways, 4:16373 
NUCLEAR POWER PLANTS/DISTRICT HEATING 

Nuclear district heating plant, preliminary design concept, 4:16137 
(RISO-M-2101) 

Survey of the investigations concerning nuclear district heating in 
the Helsinki Metropolitan Area, 4:16136 — 

NUCLEAR POWER PLANTS/ELECTRIC CAB 

Fire protection research quarterly progress report, yer 

December 1977, 4:16255 (NUREG/CR-0366) 
NUCLEAR POWER PLANTS/ENERGY POLICY 

Use of coal and nuclear energy for electric power generation in 

the Federal Republic of Germany, 4:16428 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 

Application-oriented concept for calculating environmental 
impacts through exhaust air emissions from nuclear facilities for 
sites in the Federal Republic of Germany, 4:16181 (Juel-1485) 

NUCLEAR POWER PLANTS/HEAT EXCHANGERS 

Optimization of dimensions of heat exchangers in intermediate 
loops of district heating hot water networks of nuclear heat and 
power plants, 4:16012 

NUCLEAR POWER PLANTS/HYDROGEN PRODUCTION 

Problems of the short-term introduction of a nuclear long-distance 
energy system into the market. A consideration from the view 
of consumers for a market with a limited area, 4:16132 (Juel- 
1486) 

NUCLEAR POWER PLANTS/LEAK DETECTO 

Ultrasonic leak detection, 4:16147 (AECL-5316) 

NUCLEAR POWER PLANTS/MECHANICAL STRUCTURES 

Effects of air blast on power plant structures and components, 
4:16259 (NUREG/CR-0442) 

NUCLEAR POWER PLANTS/OFF-GAS SYSTEMS 

Determination of the radioiodine species in the exhaust air of 
nuclear facilities, 4:16182 (KFK-2500) 

NUCLEAR POWER PLANTS/PRESSURE VESSELS 

Reliability problems of reactor pressure components, 4:16696 

NUCLEAR POWER PLANTS/QUALITY ASSURANCE 

Nuclear power plant quality assurance-palliative or panacea, 

4:16266 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 

Application-oriented concept for calculating environmental 
impacts through exhaust air emissions from nuclear facilities for 
sites in the Federal Republic of Germany, 4:16181 (Juel-1485) 

Concepts for the calculation of radiation exposure in the 
environment of nuclear plants for planning and surveillance 
purposes, 4:16184 

Estimated radiological effects of the normal discharge of 
radioactivity from nuclear power plants in the Netherlands with 
a total capacity of 3500 MWe, 4:16179 

Implications of collective dose evaluation to limiting reactor 
releases, 4:16185 

Nuclear energy and environment, 4:16187 

Problems of radiation safety of population and environmental 
protection relative to operation of nuclear power stations, 
4:16186 

Processing of liquid radioactive wastes of nuclear power plants by 
the reverse osmosis method, 4:15369 

Production and emission of carbon-14 from nuclear power stations 
and reprocessing plants and its radioecological significance, 
4:16183 

Radioactive effluents and environment of nuclear power plant, 
4:16188 

NUCLEAR POWER PLANTS/REACTOR ACCID 

Method for risk analysis of nuclear reactor accidents, 4:16251 
(NUREG/CR-0049) 

World-wide compilation of abnormal events in nuclear power 
plants, experimental and research reactors for 1969, 4:16223 
(GRS-7) 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 

Second international conference on structural safety and 
reliability, 4:16239 

NUCLEAR POWER PLANTS/REACTOR CONTROL 

SYSTEMS 

Process analysis and optimal control, 4:16177 (ZfK-339) 

NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 
Reliability problems of reactor pressure components, 4:16696 
NUCLEAR POWER PLANTS/REACTOR MAINTENANCE 

Radiological assessment of steam generator removal and 

replacement, 4:16252 (NUREG/CR-0199) , 
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NUCLEAR POWER PLANTS/REACTOR OPERATION 
Licensed operating reactors. Operating units status report, data as 
of 30 June 1978 (U.S. commercial units), 4:16124 (NUREG- 
0020(Vol.2)(No.7)) 
Operating units status report data as of August 31, 1978 (U.S. 
commercial units), 4:16125 (NUREG-0020(Vol.2)(No. » 
NUCLEAR POWER PLANTS/REACTOR PROTECTIO 
SYSTEMS 


Reliability of nuclear power plant safety systems, 4:16270 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
Conceptions of safety and their lawful realisation, 4:16274 
Risk Assessment Review Group report to the U.S. Nuclear 
Regulatory Commission, 4:16257 (NUREG/CR-0400) 
Second international conference on structural safety and 
reliability, 4:16239 
NUCLEAR POWER PLANTS/RELIABILITY 
Application of econometrics to nuclear power plant reliability, 
4:16013 
Availability limiting factor identification in nuclear power plants, 
4:16015 
Report on equipment availability for the ten-year period, 1967- 
1976. A report of the Equipment Availability Task Force of the 
Prime Movers Committee, 4:15892 (EEI-77-64) 
NUCLEAR POWER PLANTS/RISK ASSESSMENT 
Risk Assessment Review Group report to the U.S. Nuclear 
Regulatory Commission, 4:16257 (NUREG/CR-0400) 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Dynamic stiffness matrices for homogeneous viscoelastic 
halfplanes, 4:16260 (PB-279654) 
NUCLEAR POWER PLANTS/SITE SELECTION 
Methodology for the analysis on a national scale of environmental 
parameters, 4:16180 (CNEN-RT/PROT-77-16) 
NUCLEAR POWER PLANTS/STEAM CONDENSERS 
Minimum Leakage Condenser Test Program, 4:16149 (COO-2976- 


1) 
NUCLEAR POWER PLANTS/STEAM GENERATORS 
Radiological assessment of steam generator removal and 
replacement, 4:16252 (NUREG/CR-0199) 
NUCLEAR POWER PLANTS/STEAM TURBINES 
Avoiding corrosion of steam turbine components during erection 
and layup, 4:16014 
NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 
Nuclear power plant waste heat utilization, 4:16548 (COO-2869-1) 
NUCLEAR POWER PLANTS/THERMOCHEMICAL HEAT 
STORAGE 
Application of the nuclear long-distance energy transport system 
for heat storage, 4:16303 
NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
NUCLEAR STRUCTURE/NUCLEAR DATA COLLECTIONS 
Table of isotopes, 4:17464 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/PROLIFERATION 
Nuclear proliferation and conventional arms transfers: the missing 
link. Discussion paper No. 76, 4:17037 (CONF-7605183-1) 
NUCLEASES/BIOCHEMICAL REACTION KINETICS 
Specific cleavages inflicted by venom phosphodiesterase on 
a phiX174 DNA, 4:17113 


I 
See also COSMIC NUCLEI 
HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
NUCLEI/ALPHA DECAY 
Coupled channel alpha decay theory for even- and odd-mass light 
and heavy nuclei, 4:17493 (LBL-7194) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/ELASTIC 
SCATTERING 
Pure vector-type quark-quark interaction and the spin dependence 
of large-angle elastic nucleon-nucleon scattering, 4:17410 
NUCLEON-NUCLEON POTENTIAL/MATRIX ELEMENTS 
Matrix elements of NN forces in a hyperspherical basis, 4:17486 
NUCLEOSIDES 
See also BUDR 
NUCLEOSIDES/BIOCHEMICAL REACTION KINETICS 
New aspect of the use of 2’,3'-O-isopropylidene ribonucleosides 
for investigation of anomeric configuration, 4:17122 
NUCLEOSIDES/MOLECULAR STRUCTURE 
New aspect of the use of 2’,3’-O-isopropylidene ribonucleosides 
for investigation of anomeric configuration, 4:17122 
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NUCLEOSYNTHESIS/GRAVITATIONAL COLLAPSE 
Neutrino production of bypassed isotopes, and the possible role of 
neutrinos in nucleosynthesis, 4:17232 
NUCLIDES 
See ISOTOPES 


Oo 


OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 
OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OCCIDENTAL FLASH PYROLYSIS PROCESS/COMPARATIVE 
EVALUATIONS 
Evaluation of coal carbonization processes, 4:14961 
OCEAN THERMAL ENERGY CONVERSION 
System and method of ocean thermal energy conversion and 
mariculture (Patent), 4:15689 
OCEAN THERMAL ENERGY CONVERSION/HEAT 
EXCHANGERS 
State-of-the-art survey of joinability of materials for OTEC heat 
exchangers, 4:15685 (ORNL/TM-6284) 
THERMAL POWER PLANTS/DESIGN 
Underwater thermal energy conversion unit (Patent), 4:15690 
OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 
Method of preventing the accumulation of micro-organisms in 
thermal energy conversion systems (Patent), 4:15688 
OCEAN THERMAL POWER PLANTS/OPEN-CYCLE 
SYSTEMS 
Open cycle method and apparatus for generating energy from 
ocean thermal gradients (Patent), 4:15687 
OCEANS 
See SEAS 
OCONEE-1 REACTOR/PRESSURE VESSELS 
Surveillance capsule results from the Oconee class reactors, 
4:16049 
OCONEE-! REACTOR/REACTOR KINETICS 
Nuclear reactor noise analysis for surveillance and system 
identification via dynamic data system methodology, 4:16052 
OCONEE-!1 REACTOR/REACTOR MATERIALS 
Surveillance capsule results from Oconee Nuclear Station Units 1, 
2 and 3, 4:16045 
OCONEE-!1 REACTOR/REACTOR NOISE 
Nuclear reactor noise analysis for surveillance and system 
identification via dynamic data system methodology, 4:16052 
OCONEE-2 REACTOR/PRESSURE VESSELS 
Surveillance capsule results from the Oconee class reactors, 
4:16049 
OCONEE-2 REACTOR/REACTOR MATERIALS 
Surveillance capsule results from Oconee Nuclear Station Units 1, 
2 and 3, 4:16045 
OCONEE-3 REACTOR/PRESSURE VESSELS 
Surveillance capsule results from the Oconee class reactors, 
16049 


OCONEE-3 REACTOR/REACTOR MATERIALS 
Surveillance capsule results from Oconee Nuclear Station Units 1, 
2 and 3, 4:16045 
OFF-GAS SYSTEMS/EVALUATION 
Off-gas cleanup system considerations for fluidized-bed 
radioactive waste calcination at the ICPP, 4:15364 (ICP-1162) 
OFFICE BUILDINGS/AIR CONDITIONING 
Use of heat pumps in public and communal buildings, 4:16508 
OFFICE BUILDINGS/ENERGY SUPPLIES 
Municipal buildings supplied with natural gas. Example 
Heilbronn, 4:16507 
OFFICE BUILDINGS/SPACE HEATING 
Use of heat pumps in public and communal buildings, 4:16508 
OFF-PEAK ENERGY STORAGE/ECONOMICS 
Application of hot water storage equipment in power stations for 
—— the electrical peak load and district heating demand, 
OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 
Recent progress in batteries--2, 4:16311 
OFF-PEAK ENERGY STORAGE/FUEL CELLS 
Recent progress in batteries--2, 4:16311 
OFF-PEAK POWER 
Analytical determination of the fuel effect of air storage gas 
turbine power plants, 4:16278 
OFFSHORE PLATFORMS/CONSTRUCTION 
North Sea oil drilling platforms - construction under extreme 
conditions, 4:15157 
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OFFSHORE PLATFORMS/DRILLING EQUIPMENT 
Unitized conductor guide and frame for offshore drilling and 
production (Patent), 4:15147 
OFFSHORE PLATFORMS/MARINE RISERS 
Subsea riser system (Patent), 4:16927 
OFFSHORE PLATFORMS/WAVE FORCES 
Calculation of the sea force on large offshore constructions, 
4:16928 
OHMIC RESISTANCE 
See ELECTRIC CONDUCTIVITY 
OIL FIELDS/AUTOMATION 
Methodic questions on the analysis of worker productivity in 
automated petroleum-gas fields, 4:15160 
OIL FIELDS/EFFICIENCY 
Methodic questions on the analysis of worker productivity in 
automated petroleum-gas fields, 4:15160 
OIL FIELDS/OPERATION 
Use of a canal-drainage system for operating oil fields, 4:15159 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS/GROUND COVER 
Vegetation types and forest productivity, west part of Syncrude’s 
Lease 17, Alberta. Environmental Research Monography 1977- 
6 (Tar sands), 4:17085 (NP-23408) 
OIL SAND DEPOSITS/STRATIGRAPHY 
Subsurface environmental facies and reservoir relationships of the 
mcmurray oil sands, northeastern alberta, 4:15249 
OIL SANDS/HOT-WATER PROCESSES 
System for handling the underflow from a primary separation 
vessel in the tar sand hot water process (Patent), 4:15259 
OIL SANDS/IN-SITU PROCESSING 
Low-temperature oxidation method for the recovery of heavy oils 
and bitumen (Patent), 4:15251 
Method for controlling sand in thermal recovery of oil from tar 
sands (Patent), 4:15252 
Systems for producing bitumen from tar sands (Patent), 4:15253 
OIL SANDS/IN-SITU RETORTING 
System and apparatus for extracting oil and the like from tar sands 
in situ (Patent), 4:15254 
OIL SHALES 
See also HOT-WATER PROCESSES 
LURGI-RUHRGAS PROCESS 
OIL SHALES/IN-SITU RETORTING 
Combustion rates for oil shale carbonaceous residue, 4:15256 
Process for recovering carbonaceous values from post in situ oil 
shale retorting (Patent), 4:15255 
OIL SHALES/ORIGIN 
Biogenic-chemical stratified lake model for the origin of oil shale 
of the Green River Formation: alternative to the Playa-lake 
model, 4:15248 
OIL SHALES/RESEARCH PROGRAMS 
Oil shale research overview, 4:15247 (PB-278159) 
OIL SHALES/RETORTING 
Experimental work on oil shale at Lawrence Livermore 
Laboratory and predictions of retorting characteristics of oil 
shales (DOB), 4:15257 
Processes including the production of non-congealing shale oil 
from oil shales (Patent), 4:15258 
OIL SPILLS/CLEANING 
Apparatus for separation of oil from oil and water mixtures 
(Patent), 4:15200 
OIL SPILLS/LEGISLATION 
State control of oil pollution legislating in the twilight zone, 
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OIL SPILLS/SORBENT RECOVERY SYSTEMS 
Marketing feasibility of using cedar mill waste for oil spill clean- 
ups, Caribou, Maine, 4:15199 (PB-279476) 
OIL WELLS 
See also PETROLEUM 
WELLHEADS 
OIL WELLS/BLOWOUT PREVENTERS 
Pumping well blow-out preventer (Patent), 4:15145 
OIL WELLS/CLEANING 
Downhole cleaner assembly for petroleum wells (Patent), 4:15153 
OIL WELLS/FLUID INJECTION 
Secondary recovery process utilizing water saturated with gas 
(Patent), 4:15149 
OIL WELLS/GROUTING 
Cementing staging tool (Patent), 4:15150 
OIL WELLS/HYDRAULIC FRACTURING 
Method of determining the orientation of hydraulic fractures in 
the earth (Patent), 4:15146 
OIL WELLS/PRESSURIZING 
Recovery of petroleum (Patent), 4:15143 
OIL WELLS/TOOLS 
Oil well perforation testing device (Patent; multi-purpose wash 
tool), 4:15152 
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OIL WELLS/WATERFLOODING 
Oil recovery by surfactant waterflooding (Patent), 4:15151 
Salinity tolerant surfactant oil recovery process (Patent), 4:15144 
OIL WELLS/WELL DRILLING 
Downhole cleaner assembly for petroleum wells (Patent), 4:15153 
Effect of the flow of the drilling fluid on stability of a string of 
drill pipes, 4:15156 
OIL WELLS/WELL LOGGING 
Method of borehole logging using passive Josephson current 
detector to directly determine the presence of hydrocarbons 
(Patent), 4:15133 
OIL WELLS/WELLHEADS 
Wellhead seal (Patent), 4:15142 
OILS 
See also FUEL OILS 
MINERAL OILS 
SHALE OIL 
WASTE OILS 
OILS/CHEMICAL PROPERTIES 
Nmr-12 naphthenic oil, a solvent for the initiator in ethylene 
polymerization, 4:15184 
OILS/GROUND DISPOSAL 
Land disposal of oily wastewater by means of spray irrigation, 
4:17182 
OILS/PHYSICAL PROPERTIES 
Nmr-12 naphthenic oil, a solvent for the initiator in ethylene 
polymerization, 4:15184 
OILS/RADIOLYSIS 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 
OILS/SYNTHESIS 
Synthetic saturated oils, and their production and use (Patent), 
4:15181 
ON-LINE SYSTEMS/ECONOMICS 
Energy management systems for the minerals industries, 4:16539 
ON-LINE SYSTEMS/MANAGEMENT 
Terminal usage system at Oak Ridge National Laboratory, 4:17635 
(CONF-78 1061-2) 
ONTARIO/URANIUM DEPOSITS 
Huronian polar wander and paleomagnetism of the Thessalon 
volcanics, 4:15262 
ONTARIO PHWR PICKERING-1 REACTOR 
See PICKERING-1 REACTOR 
ONTARIO PHWR PICKERING-2 REACTOR 
See PICKERING-2 REACTOR 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 
ONTOGENESIS/MATHEMATICAL MODELS 
Data analysis of four x-chromosome inactivation experiments, 
4:17130 (CONF-7804100-1) 
OPTICAL MODELS/PROXIMITY SCATTERING 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
OPTICAL SYSTEMS/CLEANING 
Techniques for removing contaminants from optical surfaces, 
4:17620 (UCRL-80730) 
ORBITAL SOLAR POWER PLANTS 
Solar power satellite, system definition study. Part 2, Volume 3: 
SPS satellite systems. Final report, 4:15661 (N-78-20157) 
Solar power satellite system definition study. Part 2, Volume 6: 
evaluation data book. Final report, 4:15664 (N-78-20160) 
Solar power satellite system definition study, Volume 7. Final 
briefing, 4:15665 (N-78-20161) 
Solar power satellite system definition study. Part 1 and Part 2, 
Volume |: executive summary, 4:15666 (N-78-20162) 
ORBITAL SOLAR POWER PLANTS/CONSTRUCTION 
Solar power satellite system definition study. Part 2, Volume 5: 
space operations (construction and transportation). Final report, 
4:15663 (N-78-20159) 
ORBITAL SOLAR POWER PLANTS/LAUNCHING 
Solar power satellite system definition study. Part 2, Volume 8: 
SPS launch vehicle ascent and entry sonic overpressure and 
noise effects, 4:15667 (N-78-20163) 
ORBITAL SOLAR POWER PLANTS/MAINTENANCE 
Solar power satellite system definition study. Part 3:. Final 
briefing, 4:15668 (N-78-20164) 
ORBITAL SOLAR POWER PLANTS/MATERIALS 
Candidate solar cell materials for photovoltaic conversion in a 
solar power satellite (SPS), 4:15671 
ORBITAL SOLAR POWER PLANTS/MICROWAVE POWER 
TRANSMISSION 
Solar power satellite system definition study. Part 1 and Part 2, 
Volume 2: technical summary. Final report, 4:15660 (N-78- 
20156) 
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Solar power satellite system definition study. Part 2, Volume 4: 
microwave power transmission systems. Final report, 4:15662 
(N-78-20158) 

ORBITAL SOLAR POWER PLANTS/TECHNOLOGY 

ASSESSMENT 


Technology and development requirements of the solar power 
satellite, 4:15669 
ORC FLASH PYROLYSIS PROCESS 
See OCCIDENTAL FLASH PYROLYSIS PROCESS 
ORE PROCESSING 
See also MILL TAILINGS 
ORE PROCESSING/REVIEWS 
Mineral processing: literature, methods, and new equipment--1977, 
4:16540 
OREGON/FUMAROLES 
Structural and heat-flow implications of infrared anomalies at Mt. 
Hood, Oregon, 4:15858 (USGS-OFR-77-599) 
OREGON/VOLCANOES 
Structural and heat-flow implications of infrared anomalies at Mt. 
Hood, Oregon, 4:15858 (USGS-OFR-77-599) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLOROFORM 


PVC 
ORGANIC CHLORINE COMPOUNDS/MASS 
SPECTROSCOPY 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 
ORGANIC COMPOUNDS 
See also AMINES 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
HYDROXY COMPOUNDS 
KETONES 
LIPIDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 


TERPENES 
ORGANIC COMPOUNDS/AEROSOLS 
Characterization of organic particulate matter. Final report, 
4:17051 (PB-279209) 
ORGANIC COMPOUNDS/DATA COMPILATION 
Summary of the Sandia Materials Information Data Bank, 4:17650 
(SAND-78-1961C) 
ORGANIC COMPOUNDS/SCINTILLATION QUENCHING 
General Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
ORGANIC SOLVENTS/CHEMICAL ANALYSIS 
Computer separation of infrared spectra for analysis of complex 
organic mixtures, 4:15202 
ORGANIC SOLVENTS/COMPARATIVE EVALUATIONS 
Exxon donor solvent process, 4:15015 
ORGANIC SOLVENTS/RECYCLING 
ADL extractive coking process, 4:15016 
ORGANIC WASTES/GASIFICATION 
a process (Patent; for solid or liquid organic materials), 


ORGANIC WASTES/PYROLYSIS 
Process and apparatus for the destructive distillation of high 
molecular weight organic materials (Patent), 4:15457 
ORGANOMETALLIC COMPOUNDS/STRUCTURAL 
CHEMICAL ANALYSIS 
Structures and energetics of planar and tetrahedral 
dilithiomethane. A near degeneracy of singlet and triplet 
electronic states, 4:16770 
ORGANS 
See also BONE MARROW 
CARDIOVASCULAR SYSTEM 
LYMPHATIC SYSTEM 
RESPIRATORY SYSTEM 
SKELETON 
SPLEEN 
ORGANS/SCINTISCANNING 
Transverse sec ion reconstruction of gamma-ray emitting 
radionuclides in patients (/sup 99m/Tc, '*°Cs, ?°'T]), 4:17152 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
ORGDP/RADIATION PROTECTION 
Determination of radionuclides in air (Th, Pu, Np, U), 4:17204 (K/ 
TL-774) 
ORGDP/SAFETY STANDARDS 
Determination of radionuclides in air (Th, Pu, Np, U), 4:17204 (K/ 
TL-774) 
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(Oak Ridge National Laboratory.) 
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ORNL/PDP COMPUTERS 
Terminal usage system at Oak Ridge National Laboratory, 4:17635 
(CONF-781061-2) 
ORNL/RADIOACTIVE EFFLUENTS 
Assay of tritium in White Oak Creek, Oak Ridge, Tennessee, 
4:17098 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR/NEUTRON FLUX 
Neutron flux computational model of the Oak Ridge Research 
Reactor, 4:16192 (EUR-5667(Pt.1)) 
OSIRIS REACTOR/NEUTRON DOSIMETRY 
Neutron integration at high temperature (1250°C and beyonds), 
4:16995 (EUR-5667(Pt.2)) 
OSMIUM 187 TARGET/NEUTRON REACTIONS 
Determination of neutron cross sections and resonance parameters 
for the stable tellurium isotopes, for thallium 205 and for the 
osmium isotopes. Progress report, November 1, 1977-October 1, 
1978 (25 keV, feasibility), 4:17470 (COO-2696-005) 
OSMIUM 192 TARGET/NEUTRON REACTIONS 
Low-lying levels in '**Os and the prolate-oblate phase transition, 
4:17471 
OSMIUM 194/ROTATIONAL STATES 
Low-lying levels in '*Os and the prolate-oblate phase transition, 
4:17471 
OSMIUM 194/VIBRATIONAL STATES 
Low-lying levels in '**Os and the prolate-oblate phase transition, 
4:17471 
OSMIUM ISOTOPES/ENERGY LEVELS 
Experimental tests of recent nuclear models with the (n,y) 
reaction (E2 branching ratios), 4:17483 (BNL-25283) 
OTTO HAHN REACTOR/REACTOR OPERATION 
NS OTTO HAHN - test report no. 27 for the period from 5-8- 
1976 to 25-8-1977, 4:16214 (GKSS-77/E/44) 
OTTO HAHN REACTOR/STEAM TURBINES 
Damage and its repair on the main turbine of the NS OTTO 
HAHN, 4:16215 (GKSS-78/E/5) 
OVERHEAD POWER TRANSMISSION/POWER 
TRANSMISSION LINES 
Public health and safety effects of high voltage overhead 
transmission lines -- an analysis for the Minnesota 
Environmental Quality Board, 4:17200 (HRP-0024077) 
OXIDASES/METABOLISM 
Evaluation of radiorespirometry for the determination of 
monoamine oxidase activity in vivo utilizing [''C]octylamine as 
a substrate (Mice), 4:17123 
OXIRANS 
See EPOXIDES 
OXYGEN 
See also OXYGEN 16 BEAMS 
OXYGEN/COSMOCHEMISTRY 
The composition of corotating energetic particle streams, 4:17254 
(N-78-21039) 
OXYGEN/DIFFUSION 
Calculations of the diffusion coefficients of oxygen and nitrogen in 
niobium, 4:16676 
OXYGEN/MONITORING 
Oxygen sensor (Patent), 4:16606 
OXYGEN/PRODUCTION 
Hydrogen production methods from water, 4:15446 
New energy from an old source: hydrogen from falling water, 
4:15443 (CONF-780801-3) 
Thermochemical water splitting process using iron-copper- 
chlorine cycle, 4:15445 
OXYGEN 16 BEAMS/BEAM PROFILES 
Use of transition-metal oxide films to study ion-beam profiles, 
4:16984 
OXYGEN 16 REACTIONS/TRANSFER REACTIONS 
Heavy-ion transfer reactions to the continuum: Surprisal analysis 
and the condition of maximal entropy, 4:17477 
OXYGEN 16 TARGET/PROTON REACTIONS 
Elastic scattering of 1-GeV protons on the nuclei '*O, /sup 
40,42,44,48/Ca, **Ti, and 7°*Pb in the self-consistent theory of 
excited nuclei, 4:17357 
OXYGEN 18 TARGET/PION MINUS REACTIONS 
Mass of '°C by pion double-charge-exchange reaction, 4:17450 
OXYGEN COMPOUNDS/ELECTRIC CONDUCTIVITY 
Some thermodynamic, electrical and electrochemical properties of 
silver vanadium bronzes (Ag/sub x/V2Os), 4:16719 
OXYGEN COMPOUNDS/THERMODYNAMIC PROPERTIES 
Some thermodynamic, electrical and electrochemical properties of 
silver vanadium bronzes (Ag/sub x/V2Os), 4:16719 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/ELECTRON-ION COLLISIONS 
Electron excitation cross sections for multiply charged ions. 
Progress report, March 1, 1978-February 28, 1979 (Summaries 
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of research activities at Louisiana State University), 4:17303 
(ORO-488 1-23) 
OXYGEN IONS/RECOMBINATION 
Charge transfer excitation of impurity ions in tokamaks, 4:17545 
OYSTERS/MORTALITY 
The petroleum industry in the Delaware estuary. report of work 
completed, 1974-1976, 4:15193 (PB-277962) 
OZONE/AIR POLLUTION CONTROL 
Effects of weathering on impregnated charcoal performance. 
Research annual report 1 October 1976-30 September 1977, 
4:17047 (PB-278536) 
OZONE/DECOMPOSITION 
Halocarbons: effects on stratospheric ozone, 4:17052 (PB-279319) 
OZONE/SAMPLING 
Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 
Houston Urban Plume Study: 1974, description and data. Final 
report, 4:17054 (PB-279409) 


Pp 


PACIFIC NORTHWEST REGION/ENERGY SOURCE 
DEVELOPMENT 
Integrating policy analysis. Study module (final), 4:16392 (PB- 
279217) 
PACIFIC NORTHWEST REGION/ENERGY SOURCES 
Integrating policy analysis. Study module (final), 4:16392 (PB- 
279217) 
PALISADES-1 REACTOR/REACTOR KINETICS 
Nuclear reactor noise analysis for surveillance and system 
identification via dynamic data system methodology, 4:16052 
PALISADES-1 REACTOR/REACTOR NOISE 
Nuclear reactor noise analysis for surveillance and system 
identification via dynamic data system methodology, 4:16052 
ALLADIUM/SUPERCONDUCTIVITY 
Very low temperature search for superconductivity in Pd, Pt, and 
16666 


PALLADIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Three coordination in metal complexes, 4:16633 
PALLADIUM COMPOUNDS/ACOUSTIC MEASUREMENTS 
Relaxation of tunneling systems by conduction electrons in a 
metallic glass, 4:16739 
PAPAVER SOMNIFERUM/METABOLISM 
Effects of sulfite on metabolism in isolated mesophyll cells from 
Papaver somniferum, 4:17118 
Effects of ammonia on carbon metabolism in photosynthesizing 
isolated mesophyll cells from Papaver somniferum L., 4:17143 
PAPAVER SOMNIFERUM/PHOTOSYNTHESIS 
Effects of ammonia on carbon metabolism in photosynthesizing 
isolated mesophyll cells from Papaver somniferum L., 4:17143 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY/WASTE WATER 
Method for recycling paper mill waste water (Patent), 4:16561 
PARABOLIC DISH COLLECTORS/SOLAR TRACKING 
Solar power plant (Patent), 4:15677 
PARABOLIC REFLECTORS/DESIGN 
Design and fabrication of a low-specific-weight parabolic dish 
solar concentrator, 4:15776 (N-78-17145) 
SARA: concentrating solar array with reflector-radiators, 4:15614 
PARABOLIC REFLECTORS/FABRICATION 
Design and fabrication of a low-specific-weight parabolic dish 
solar concentrator, 4:15776 (N-78-17145) 
PARABOLIC TROUGH COLLECTORS/DESIGN 
Solar energy collector apparatus (Patent), 4:15830 
ARAFFINS 


See ALKANES 
PARTICLES 
See also INTERSTELLAR GRAINS 
PARTICLES/AEROSOLS 
Characterization of organic particulate matter. Final report, 
4:17051 (PB-279209) 
PARTICLES/HEALTH HAZARDS 
Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 
PARTICLES/SAMPLING 
Air pollution and roadway location, design and operation project 
379595)" Final report July 1971-July 1977, 4:17053 (PB- 


PENNSYLVANIA/MAGNETIC SURVEYS 


Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 

PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON MODEL/POMERANCHUK PARTICLES 
Parton model of pomeron with a (0) >1, 4:17400 
PARTON MODEL/TOTAL CROSS SECTIONS 
Parton model of pomeron with a (0) >1, 4:17400 
PASSIVE SOLAR HEATING SYSTEMS 
See also TROMBE WALLS 
PASSIVE SOLAR HEATING SYSTEMS/COMPUTER CODES 

PASOLE: a general simulation program for passive solar energy, 
4:15701 (LA-7433-MS) 

PASSIVE SOLAR HEATING SYSTEMS/DESIGN 

Solar heating system (Patent, solar collector in building parapet), 
4:15714 

PASSIVE SOLAR HEATING SYSTEMS/ECONOMIC 

ANALYSIS 

Economic performance of passive solar heating: a preliminary 
analysis, 4:15703 (LA-UR-78-2861) 

PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 

Impact of active and passive solar building designs on utility peak 
loads, 4:15713 (TID-28981) 

PASSIVE SOLAR HEATING SYSTEMS/SIMULATION 

PASOLE: a general simulation program for passive solar energy, 
4:15701 (LA-7433-MS) 

PATHOLOGICAL CHANGES/BIOLOGICAL INDICATORS 

Levels of CEA among vinyl chloride and polyvinyl chloride 
exposed workers, 4:17197 

PATIENTS/MEDICAL SURVEILLANCE 

Possible designs of medication monitors. Final report, 4:17023 

(PB-278973) 
PCM ACCIDENTS 

See POWER-COOLING-MISMATCH ACCIDENTS 
PDP COMPUTERS/EQUIPMENT INTERFACES 

Special purpose computer to A a a interface (PDP-15 and 
SDS-910), 4:17636 (IS-T-830 

PDP COMPUTERS/ON-LINE SYSTEMS 

Terminal usage system at Oak Ridge National Laboratory, 4:17635 

(CONF-781061-2) 
PEAK-LOAD PRICING 

Models for assessing the economic value of rts for 

peaking purposes and the pricing of peaking alternatives. 
Project completion report (Parts 1-3), 4:16421 (PB-277633) 
PEAK-LOAD PRICING/DESIGN 
Peak load generation with Diesel power plant, 4:15894 
PEAT/CHEMICAL ANALYSIS 

Technical manual for the analysis of fuels. Final report December 

1976-December 1977, 4:16791 (PB-279196) 
PEAT/COMBUSTION 

Technical manual for the analysis of fuels. Final report December 

1976-December 1977, 4:16791 (PB-279196) 
PEAT/EVALUATION 

Utilization of Canadian peat as an alternative energy source, 

4:15045 
PEAT/GLOBAL ASPECTS 
Utilization of Canadian peat as an alternative energy source, 
4:15045 
PEAT/PRODUCTION 
Peat production in Ireland, 4:15117 
PEBBLE BED REACTORS/CONTROL ELEMENTS 

Investigation of pneumatic braking of falling control rods in gas- 
cooled reactors and determination of forces of rod penetration 
into graphite sphere charge, 4:16074 

PEBBLE BED REACTORS/FUEL CYCLE 
‘Once through’ cycles in the pebble bed HTR, 4:16069 (Juel-1470) 
PEBBLE BED REACTORS/PRIMARY COOLANT CIRCUITS 
STADIF-II: a computer program to analyze the steady state 
coolant gas activity in pebble bed HTR, 4:16067 (Juel-1464) 
PEBBLE BED REACTORS/THORIUM CYCLE 
‘Once through’ cycles in the pebble bed HTR, 4:16069 (Juel-1470) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/AERIAL SURVEYING 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: Baltimore 
Quadrangle, 4:15276 (GJBX-133(78)(Vol.2-A)) 

PENNSYLVANIA/GEOLOGIC STRATA 

Megaspores and the Devonian-Mississippian boundary along 

Route 322, Centre County, Pennsylvania, 4:15138 
PENNSYLVANIA/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance — of 
Baltimore, Washington, and Richmond Quad: 

Quadrangle, 4:15276 (GJBX-133(78)(Vol.2-A)) 
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PENNSYLVANIA/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: Baltimore 
Quadrangle, 4:15276 (GJBX-133(78)(Vol.2-A)) 

PENSTOCKS/CLOSURES 

Device to shut off tunnels, particularly the suction tube of a 

hydro-electric power station (Patent), 4:15471 
PEPTIDE HYDROLASES/CHEMICAL PROPERTIES 

Purification and some properties of two proteinases from Crotalus 
adamanteus venom that inactivate human a;-proteinase 
inhibitor, 4:17115 

PEPTIDE HYDROLASES/PURIFICATION 

Purification and some properties of two proteinases from Crotalus 
adamanteus venom that inactivate human a;-proteinase 
inhibitor, 4:17115 

PERMEABILITY/MATHEMATICAL MODELS 

Thermo-mechanical responses for porous-permeable media with 
application to underground coal gasification, 4:14980 (METC/ 
CR-78/17) 

PERMUTIT (INORGANIC) 
See INORGANIC ION EXCHANGERS 
PERSONNEL 
See also MINERS 
RADIOLOGICAL PERSONNEL 
PERSONNEL/EDUCATION 

A national environmental/energy workforce assessment, national 

abstract, 4:16352 (PB-277906) 
PERSONNEL/HEALTH HAZARDS 

Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 

Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 

PERSONNEL/MEDICAL EXAMINATIONS 

Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278045) 

Health hazard evaluation determination report 77-63-449, 
McDonnel Aircraft Company, St. Louis, Missouri, 4:17046 (PB- 
278058) 

PERSONNEL/RADIATION DOSES 

Radiological assessment of steam generator removal and 

replacement, 4:16252 (NUREG/CR-0199) 
PERSONNEL/RADIATION PROTECTION 

Personnel monitoring: past, present, and future, 4:17166 (CONF- 

780962-1) 
PERSONNEL/THERMAL STRESSES 

Hazard evaluation and technical assistance report no. Ta 77-65, 
Dearborn Specialty Foundry, Ford Motor Company, Dearborn, 
Michigan (Investigation of heat-stroke-induced death of a 
founding employee.), 4:17201 (PB-278972) 

PERSONNEL MONITORING/REVIEWS 

Personnel monitoring: past, present, and future, 4:17166 (CONF- 
780962-1) 

PERSONNEL MONITORING/TRITIUM METERS 

Tritium monitoring at the Sandia Tritium Research Laboratory, 
4:17076 (SAND-78-8657) 

PESTICIDES/COST BENEFIT ANALYSIS 

Identification and specification of inputs for benefit-cost modeling 

of pesticide use, 4:17160 (NP-23444) 
PESTICIDES/TOXICITY 

Toxicology research projects directory, 1978. Monthly repts, 

4:17195 (NTISUB/D-245) 
PETROCHEMICAL PLANTS/MAINTENANCE 

1977 NPRA refinery and petrochemical plant maintenance 

conference, 4:15180 
PETROCHEMICAL PLANTS/MEETINGS 

1977 NPRA refinery and petrochemical plant maintenance 

conference, 4:15180 
PETROLEUM 
See also OIL WELLS 


SHALE OIL 
PETROLEUM/CHEMICAL ANALYSIS 
Computer separation of infrared spectra for analysis of complex 
organic mixtures, 4;15202 
Crude oils from new fields in western Kazakhstan, 4:15207 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
PETROLEUM/CHEMICAL COMPOSITION 
Metal content in extracts of West Siberian petroleum, 4:15213 
Polycyclic aromatic hydrocarbons and heterocycles. Dependence 
on the naturity of crude oils from the Gifhorn basin (North- 
Western Germany), 4:15203 
PETROLEUM/COMBUSTION 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
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PETROLEUM/DENITRIFICATION 
Extraction (sorption) of nitrogen bases from various samples of 
Ukrainian crude oils, 4:15170 
PETROLEUM/DENSITY 
Method of calculation of density of petroleum crudes and cuts in 
the liquid phase, 4:15210 
PETROLEUM/ENHANCED RECOVERY 
Secondary recovery process utilizing water saturated with gas 
(Patent), 4:15149 
PETROLEUM/ENVIRONMENTAL TRANSPORT 
Differential tracing of oily waste and the associated water mass by 
tagging with rare earths (Lake Michigan), 4:17092 (CONF- 
7810109-1) 
PETROLEUM/EQUILIBRIUM 
Relation of liquid--liquid equilibrium behavior at low temperatures 
to vapor-liquid equilibria behavior at high temperatures and 
elevated pressures, 4:15201 (CONF-780309-) 
PETROLEUM/MARITIME TRANSPORT 
Mediterranean as a maritime trade route, 4:17099 
PETROLEUM/PHYSICAL PROPERTIES 
Crude oils from new fields in western Kazakhstan, 4:15207 
Effect of stratal conditions on the physical properties of oils from 
the Pripyat depression, 4:15205 
PETROLEUM/PRODUCTION 
Lasers and petroleum in eames 4:15155 
PETROLEUM/REFININ 
Petroleum initial nese for plastics. Petroleum processing, 
further processing, synthesis products, 4:15169 
PETROLEUM/SEPARATION P: IES 
Apparatus for separation of oil from oil and water mixtures 
(Patent), 4:15200 
PETROLEUM/STORAGE 
Act concerning the stockpiling of petroleum and petroleum 
products (Erdoelbevorratungsgesetz - ErdoelBevG). Dated July 
sth, 1978, 4:15217 
Recommendation for a resolution and report of the committee for 
economy (9th committee) regarding the government's draft of 
an act concerning the stockpiling of petroleum and petroleum 
products (Erdoelbevorratungsgesetz - ErdoelBevG). Printed 
matter 8/1634, 4:15218 
PETROLEUM/TOXICITY 
The petroleum industry in the Delaware estuary. report of work 
completed, 1974-1976, 4:15193 (PB-277962) 
PETROLEUM/TRANSPORT 
Copper alloys under seawater conditions, 4:16686 
PETROLEUM/UNDERGROUND STORAGE 
Solution-mined salt cavern storage of fluid hydrocarbons, 4:15214 
Underground storage caverns in the Federal Republic of 
Germany, 4:15215 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
PETROLEUM DEPOSITS/DIFFUSION 
New data on the mechanism of primary migration of liquid 
hydrocarbons from the fine-dispersed rocks, 4:15134 
PETROLEUM DEPOSITS/EXPLORATION 
Super-plutonic well in the Zilair Synclinore in the southern Urals, 


4:15141 
PETROLEUM DEPOSITS/FORECASTING 
— —— to the future of oil reserves, 4:15130 (CONF- 
Ways of i me eye: the methodological basis of forecasting oil and 
content, 4 
PETROLEUM DEPOSITS/HYDRAULIC FRACTURING 
Method of pro ny placement in hydraulic fracturing treatment 
(Patent), 4:1 
PETROLEUM DEPOSITS/MAPS 
Final environmental impact statement. Proposed 1978 outer 
continental shelf oil and ey lease sale, offshore eastern Gulf of 
Mexico, 4:15197 (OCS-65(Vol.2)) 
PETROLEUM DEPOSITS/ORIGIN 
Genesis of sulfur-bearing oils and hydrosulfur contained the the 
_— of Osinsky horizon of Irkutsk cirque, 4:15131 
PETROLEUM DEPOSITS/PROSPECTING 
Some peculiarities in tectonic structural formation and progress in 
= oil and gas prospecting on west Siberian platform, 
PETROLEUM DEPOSITS/RESERVES 
— ee to the future of oil reserves, 4:15130 (CONF- 
183- 


PETROLEUM DEPOSITS/RESOURCE ASSESSMENT 
Alleged diluteness of solar energy, 4:16436 
Significance of petroleum resource estimates and their relation to 
exploration, 4:15137 
PETROLEUM DEPOSITS/SATURATION 
Determining residual oil saturation following flooding (Patent), 
4:15154 
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PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Information processing for oil and gas exploration. Volume 4. 
Recursive derivation of reflection coefficients from noisy 
seismic data. Interim technical report, 4:15132 (AD-A-051089) 
PETROLEUM DEPOSITS/STRATIGRAPHY 
Megaspores and the Devonian-Mississippian boundary along 
Route 322, Centre County, Pennsylvania, 4:15138 
PETROLEUM DISTILLATES/CATALYTIC CRACKING 
Composition and properties of narrow naphtha cuts obtained in 
catalytic cracking of sour or hydrotreated vacuum distillates, 
4:15186 
PETROLEUM DISTILLATES/CHEMICAL COMPOSITION 
Composition of high-boiling distillates and residuum from 
Anastas’evskaya (Above 500 C.), 4:15206 
PETROLEUM DISTILLATES/PHYSICAL PROPERTIES 
Study of the oil fractions of Samgori crude oil, 4:15204 
PETROLEUM FRACTIONS 
See also GAS OILS 
PETROLEUM DISTILLATES 
PETROLEUM RESIDUES 
PETROLEUM FRACTIONS/CHEMICAL ANALYSIS 
Computer separation of infrared spectra for analysis of complex 
organic mixtures, 4:15202 
PETROLEUM FRACTIONS/STRUCTURAL CHEMICAL 
ANALYSIS 
Structural ‘'H NMR analysis of asphaltic-resinous petroleum 
fractions, 4:15211 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
PETROLEUM INDUSTRY/SAFETY 
Safety: predominant task in oil and petrochemical industry, 
4:15192 (AED-Conf-77-491-001) 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
KEROSENE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/PRODUCTION 
Petroleum initial products for plastics. Petroleum processing, 
further processing, synthesis products, 4:15169 
PETROLEUM PRODUCTS/STORAGE 
Recommendation for a resolution and report of the committee for 
economy (9th committee) regarding the government's draft of 
an act concerning the stockpiling of petroleum and petroleum 
products (Erdoelbevorratungsgesetz - ErdoelBevG). Printed 
matter 8/1634, 4:15218 
PETROLEUM REFINERIES/AIR POLLUTION CONTROL 
Standards support and environmental impact statement. Volume 
II: Promulgated standards of performance for petroleum 
refinery sulfur recovery plants, 4:15194 (PB-278163) 
PETROLEUM REFINERIES/BUILDING MATERIALS 
Oxidation-sulfidation behavior of iron-chromium-nickel alloys, 


4:16684 
PETROLEUM REFINERIES/CHEMICAL REACTORS 

Heat transfer rate and circulation rate in relation to angular and 
peripheral rotating speeds of scraper in mixing suspensions in a 
chamber-scraper vessel, 4:15175 

PETROLEUM REFINERIES/FLUE GAS 

Method for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16937 

Process for removing sulfur from a gas (Patent), 4:16936 

Process for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16938 

PETROLEUM REFINERIES/MAINTENANCE 

1977 NPRA refinery and petrochemical plant maintenance 

conference, 4:15180 
PETROLEUM REFINERIES/MEETINGS 
1977 NPRA refinery and petrochemical plant maintenance 
conference, 4:15180 
PETROLEUM REFINERIES/MONITORING 
pemeery oat pipeline aap | coe (Patent), 4:15165 
PETROLEUM REFINERIES/OPERATI 

Computer model for refinery operations with emphasis on jet fuel 
production. Volume 2: data and technical bases. Final report, 
4:15161 (N-78-19326) 

Computer model for refinery operations with emphasis on jet fuel 
production. Volume 1: program description. Final report, 
4:15162 (N-78-20350) 

PETROLEUM REFINERIES/TURBOMACHINERY 

Comparative tests of axial turboseparators, 4:15168 

PETROLEUM REFINERIES/WASTE PROCESSING 

Hydrogen peroxide curbs sulphur odor, 4:15195 

PETROLEUM RESIDUES/CHEMICAL COMPOSITION 

Composition of high-boiling distillates and residuum from 

Anastas’evskaya (Above 500 C.), 4:15206 
PETROLEUM RESIDUES/PHYSICAL PROPERTIES 
Study of the oil fractions of Samgori crude oil, 4:15204 


PETROLEUM RESIDUES/THERMAL CRACKING 
Process for controlling the size of coke particles within a fluidized 
bed (Patent), 4:15176 
PETTEN STEK REACTOR 
See STEK REACTOR 
PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS/LATENT HEAT STORAGE 
Energy density in latent heat stores - some basic physical 
considerations, 4:16297 
Latent heat storage equipment for utilisation in solar energy 
systems for apartment houses, 4:16298 
Properties of some salt hydrates for latent heat storage of thermal 
energy, 4:16296 
PHASE CHANGE MATERIALS/THERMODYNAMIC 
PROPERTIES 
Properties of some salt hydrates for latent heat storage of thermal 
energy, 4:16296 
PHENANTHRENE/DEUTERATION 
Convenient preparation of deuterated aromatic compounds, 
4:16777 
PHENANTHROLINES/LABELLING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
PHENOLS 
See also PICRIC ACID 
PHENOLS/ADSORPTION 
LLL environmental studies of in situ coal gasification. Annual 
report, fiscal year 1977, 4:14982 (UCRL-50032-78) 
PHENOTYPE 
Evolution of continuous variation. III. Joint transmission of 
genotype, phenotype, and environment, 4:17135 
PHI-1019 RESONANCES/LEPTONIC DECAY 
Sum rules for light quarks in quantum chromodynamics, 4:17419 
PHOSPHATES/BIOLOGICAL EFFECTS 
Effects of sulfate aerosols upon cardiopulmonary function in 
squirrel monkeys (final report). (Second year final report: effects 
of nitrate and /or sulfate aerosols upon cardiopulmonary 
function), 4:17187 (PB-279393) 
PHOSPHATES/ENVIRONMENTAL TRANSPORT 
Uptake and transport of iron and phosphate by Vallisneria spiralis 
L. (5°Fe, **P tracer techniques), 4:17125 
PHOSPHATES/TOXICITY 
Effects of sulfate aerosols upon cardiopulmonary function in 
squirrel monkeys (final report). (Second year final report: effects 
of nitrate and /or sulfate aerosols upon cardiopulmonary 
function), 4:17187 (PB-279393) 
PHOSPHINES/HOT ATOM CHEMISTRY 
Reactions of recoiling silicon atoms with phosphine-diene 
mixtures and the question of silylene intermediates, 4:16784 
PHOSPHINES/RADIOLYSIS 
Reactions of recoiling silicon atoms with phosphine-diene 
mixtures and the question of silylene intermediates, 4:16784 
PHOSPHOCREATINE/CHEMICAL REACTIONS 
Chromatographic separation and continuously referenced, on-line 
monitoring of creatine kinase isoenzymes by use of an 
immobilized-enzyme microreactor, 4:16760 
PHOSPHORIC ACID/SAMPLING 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
PHOSPHORIC ACID ESTERS/LABELLING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
PHOSPHORUS/METALLURGICAL EFFECTS 
Effect me) em comes segregation to grain boundaries in Ir + 0.3 
wt % W alloys on high temperature ductility, 4:16642 
PHOSPHORUS/ROOT ABSORPTION 
Use of sorption isotherms for evaluating the effect of leonardite on 
phosphorus availability in a yt mine spoil, 4:17183 
PHOSP ORUS 29/ENERGY LEV 
Extension of the T /sub z/ = ait series of beta-delayed proton 
precursors in the fp shell (excitation energy, transition rates, log 
FT values, B strength, J, 7), 4:17456 (LBL-7161) 
PHOSPHORUS COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Three coordination in metal complexes, 4:16633 
PHOSPHORUS IONS/OSCILLATOR STRENGTHS 
Oscillator strength determinations for An = 0 transitions in Be- 
like ions of the third period elements, 4:17292 (CONF-780960-1) 
PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES 
See also NUCLEASES 
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PHOSPHOTRANSFERASES/METABOLISM 
Effects of ammonia on carbon metabolism in photosynthesizing 
isolated mesophyll cells from Papaver somniferum L., 4:17143 
OTOCHEMISTRY 


Sulfur in the alg ret proceedings of the international 
977, 4:17061 


TION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROLYTIC CELLS/DESIGN 
Photoelectrolysis of water by solar radiation (Patent), 4:15650 
PHOTOEMISSION 
(Photon-induced emission) 
PHOTOEMISSION/WAVE FUNCTIONS 
Multipole wavefunctions for photoelectrons in crystals. 1V. The 
irregular functions and the matching to an impurity, 4:17499 
PHOTOGALVANIC CELLS/DESIGN 
Novel electrochemical solar cell, 4:15654 
Photoelectrochemical cells based on CdS polycrystalline layers 
sprayed on conductive glass, 4:15657 
Polycrystalline CdSe-based photoelectrochemical cells with 
storage capability, 4:15655 
Radiant energy converter having storage (Patent), 4:15651 
PHOTOGALVANIC CELLS/ELECTRICAL PROPERTIES 
Photoelectrochemical cells based on CdS polycrystalline layers 
sprayed on conductive glass, 4:15657 
PHOTOGALVANIC CELLS/ELECTRODES 
Novel electrochemical solar cell, 4:15654 
PHOTOGALVANIC CELLS/OPERATION 
Solar energy conversion and storage by a photoelectrochemical 
storage cell, 4:15658 
PHOTOGALVANIC CELLS/PERFORMANCE 
Influence of the composition of the solution on GaAs-electrolyte 
photovoltaic cell characteristics, 4:15656 
PHOTOGALVANIC CELLS/STABILIZATION 
Stabilization of the GaP/electrolyte photovoltaic cell, 4:15653 
PHOTOGRAPHIC FILM DETECTORS 
Possible designs of medication monitors. Final report, 4:17023 
(PB-278973) 
PHOTOGRAPHS 
See IMAGES 
PHOTON-ATOM COLLISIONS/ENERGY TRANSFER 
Deflection of atoms by a resonant standing electromagnetic wave, 
4:17284 
PHOTONS/COUPLING CONSTANTS 
Production and detection of new neutrinos (Electromagnetic 
a moment, production mechanism), 4:17342 (ORO- 
992- 
PHOTONUCLEAR REACTIONS/INCLUSIVE INTERACTIONS 
Search for semileptonic decays of photoproduced charmed 
mesons (100 to 300 GeV, no statistically significant evidence), 
4:17335 (COO-1195-410) 
PHOTONUCLEAR REACTIONS/PHOTOFISSION 
Photofission of **7 Ac, 4:17482 
PHOTONUCLEAR REACTIONS/PHOTOPRODUCTION 
Effect of multiple scattering in coherent photoproduction of 
mesons from nuclei, 4:17444 
a approximation for partial photomeson reactions in nuclei, 
17445 


PHOTOVOLTAIC CELLS 
Radiant aed power source for jet aircraft and missiles (Patent), 
4:1551 
PHOTOVOLTAIC CELLS/EFFICIENCY 
High intensity solar energy converter (Patent), 4:15518 
PHOTOVOLTAIC CELLS/FABRICATION 
intensity solar energy converter (Patent), 4:15518 
OVOLTAIC CONVERSION/EVALUATION 
Application analysis and photovoltaic system conceptual design 
for service/commercial/institutional and industrial sectors. Task 
I report, 4:16422 (SAND-78-7032) 
PHOTOVOLTAIC CONVERSION/RESEARCH PROGRAMS 
Current status of the U.S. terrestrial photovoltaic conversion 
program, 4:15558 
Italian activities in the field of photovoltaic conversion, 4:15563 
Photovoltaic project of the Commission of the European 
Communities, 4:15557 
Photovoltaic system in Sunshine Project national R and D 
program in Japan, 4:15564 
Photovoltaic activities in the United Kingdom, 4:15565 
Research and development activities on photovoltaic conversion 
in France, 4:15559 
Solar cell ae for India, 4:15560 
oe = \ i West German terrestrial photovoltaic program, 
| 
PHOTOVOLTAIC CONVERSION/RESOURCE POTENTIAL 
Application analysis and photovoltaic system conceptual design 
for service/commercial/institutional and industrial sectors. Task 
I report, 4:16422 (SAND-78-7032) 
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PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/DESIGN 
Conception-aid methodology for photovoltaic plants, 4:15672 
PHOTOVOLTAIC POWER PLANTS/MATERIALS 
Candidate solar cell materials for photovoltaic conversion in a 
solar power satellite (SPS), 4:15671 
PHTHALATES/CHEMICAL ANALYSIS 
Computer separation of infrared spectra for analysis of complex 
organic mixtures, 4:15202 
PHYSICAL PROTECTION DEVICES/EFFICIENCY 
Guideline for the development of a methodology for measuring 
level of effectiveness of physical protection facilities at fixed-site 
facilities, 4:15436 (NUREG-0270) 
PHYSICS 
See also HIGH ENERGY PHYSICS 
PHYSICS/EMPLOYMENT 
Opportunities for women in physics, 4:17631 (UCRL- 
80943(Rev.1)) 
PICKERING-1 REACTOR/ON-LINE CONTROL SYSTEMS 
Digital computer control on Canadian nuclear power plants - 
experience to date and the future outlook, 4:16175 (AECL-5916) 
PICKERING-2 REACTOR/ON-LINE CONTROL SYSTEMS 
Digital computer control on Canadian nuclear power plants - 
experience to date and the future outlook, 4:16175 (AECL-5916) 
PICKERING-3 REACTOR/ON-LINE CONTROL SYSTEMS 
Digital computer control on Canadian nuclear power plants - 
experience to date and the future outlook, 4:16175 (AECL-5916) 
PICKERING-4 REACTOR/ON-LINE CONTROL SYSTEMS 
Digital computer control on Canadian nuclear power plants - 
experience to date and the future outlook, 4:16175 (AECL-5916) 
PICRIC ACID/TITRATION 
General Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
PION DOSIMETRY 
Use of a dynamic rangeshifter for modifying the depth-dose 
distributions of negative pions, 4:1717 
PION MINUS REACTIONS/ABSORPTION 
Total inelastic cross sections for interaction of 7~ mesons with 
nuclei in the momentum range from 2 to 6 GeV/c, 4:17371 
PION MINUS REACTIONS/CAPTURE 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
PION MINUS REACTIONS/CHARGE-EXCHANGE 
REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
ember 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
Mass of '*C by pion double-charge-exchange reaction, 4:17450 
PION MINUS REACTIONS/CORRELATIONS 
Study of two-particle correlations in inelastic pion-nucleus 
interactions at 200 GeV/c, 4:17368 
PION MINUS REACTIONS/ELASTIC SCATTERING 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
PION MINUS REACTIONS. LASTIC SCATTERING 
Experiments on the nuclear interactions of pions. Progress report, 
ber 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
PION MINUS REACTIONS/MULTIPLE PRODUCTION 
Spectrum of leading particles in 7~ '*C interactions at 40 GeV/c 
and the bremsstrahlung model, 4:17367 
PION MINUS REACTIONS/TOTAL CROSS SECTIONS 
Total inelastic cross sections for interaction of 7~ mesons with 
nuclei in the momentum range from 2 to 6 GeV/c, 4:17371 
PION MINUS-NEUTRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Backward exotic meson production in 7~ n—px~~, 4:17405 (COO- 
3130TB-250) 
PION MINUS-PROTON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
ert cross section for the reaction 7~ p—eta°n at 3.3 GeV/ 
c, 4:17369 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive A** production in 7 p interactions at 147 GeV/c, 
4:17363 
Investigation of inclusive distributions of a° mesons produced in 
a” p interactions at 5 GeV/c, 4:17370 
Precise tests of triple-regge theory from 7° and eta inclusive 
production in 100-GeV/c 7 +- p collisions, 4:17361 
PION MINUS-PROTON INTERACTIONS/INELASTIC 
SCATTERING 
Inelastic diffraction scattering of 7~ mesons by protons in the 
momentum interval 33-60 GeV/c, 4:17365 
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PION MINUS-PROTON INTERACTIONS/MULTIPLICITY 
Production of particles with large transverse momenta in 77 p 
interactions at 40 GeV/c, 4:17366 
PION MINUS-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Evidence for a new pseudoscalar resonance at 1.26 GeV (8.45 
GeV/c, isobar model, phase shift), 4:17358 (COO-1545-241) 
Inclusive A** production in 7” p interactions at 147 GeV/c, 
4:17363 
PION MINUS-PROTON INTERACTIONS/PHASE SHIFT 
Evidence for a new pseudoscalar resonance at 1.26 GeV (8.45 
GeV/c, isobar model, phase shift), 4:17358 (COO-1545-241) 
PION PLUS REACTIONS/CHARGE-EXCHANGE REACTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
PION PLUS REACTIONS/ELASTIC SCATTERING 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
PION PLUS REACTIONS/INELASTIC SCATTERING 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
PION PLUS-PROTON INTERACTIONS/EXCHANGE 
INTERACTIONS 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions at 7 and 11.5 GeV/c (Cross sections), 
4:17360 (SLAC-PUB-2169) 
PION PLUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Precise tests of triple-regge theory from 7° and eta inclusive 
production in 100-GeV/c 7 +- p collisions, 4:17361 
PION-DEUTERON INTERACTIONS/DIFFERENTIAL CROSS 
SECTIONS 
Experiments on the nuclear interactions of pions. Progress report, 
December 1, 1977-November 30, 1978 (Summaries of research 
activities at University of Virginia), 4:17469 (ORO-4043-38) 
PIONIC ATOMS/X-RAY SPECTRA 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/ELECTROPRODUCTION 
Pion electroproduction from nucleons, and neutral weak currents, 
4:17395 
PIONS/MASS 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
PIONS/MULTIPLE PRODUCTION 
Observation of pion interferometry in relativistic nuclear 
collisions, 4:17474 
PIONS MINUS/DEPTH DOSE DISTRIBUTIONS 
Use of a dynamic rangeshifter for modifying the depth-dose 
distributions of negative pions, 4:17171 
PIONS MINUS/MULTIPLE PRODUCTION 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
PIONS NEUTRAL/PARTICLE PRODUCT ION 
Investigation of inclusive distributions of 7° mesons produced in 
a” p interactions at 5 GeV/c, 4:17370 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
Precise tests of triple-regge theory from 7° and eta inclusive 
production in 100-GeV/c 7 +- p collisions, 4:17361 
PIONS NEUTRAL/PHOTOPRODUCTION 
Effect of multiple scattering in coherent photoproduction of 
mesons from nuclei, 4:17444 
Impulse approximation for partial photomeson reactions in nuclei, 
4:17445 
PIONS PLUS/MULTIPLE PRODUCTION 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also ALASKA OIL PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 


PLASMA/CHARGED-PARTICLE TRANSPORT 


PIPELINES/MONITORING 
Refinery and pipeline monitoring system (Patent), 4:15165 
PIPELINES/RUPTURES 

Pipeline accident report. Consolidated Gas Supply Corporation, 
propane pipeline rupture and fire, Ruff Creek, Pennsylvania, 
July 20, 1977, 4:15227 (PB-278192) 

PIPES 
See also PENSTOCKS 
PIPES/CLOSURES 

Device to shut off tunnels, particularly the suction tube of a 

hydro-electric power station (Patent), 4:15471 
PIPES/CORROSION PROTECTION 

Protection of open-loop heat supply systems from internal 
corrosion and improvement of the quality of water used for hot 
water supply systems, 4:16810 

PIPES/CRACKS 

Stress corrosion crack growth and fracture predictions for BWR 

piping, 4:16029 
PIPES/PERFORMANCE TESTING 

Development and testing of big pipes, program for GAP-pipes. 

Progress report 1977-06-30, 4:16559 (STU-74-3816) 
PIPES/RELIABILITY 

Mechanical factors affecting reliability of pressure components 
(fatigue, cracking) (PWR), 4:16272 

Reliability of piping in light water reactors, 4:16027 

PIPES/STRESS CORROSION 
Stress corrosion crack growth and fracture predictions for BWR 
piping, 4:16029 
PIPES/TESTING 
Bench tests of natural bends, 4:15922 
PLACENTA 

Inorganic mercury movements across the perfused guinea pig 

placenta in late gestation (1751, *H), 4:17194 
PLANNING/REVIEWS 

Points of view in the planning of heat electric stations in 

Denmark, 4:16568 
PLANT CELLS/METABOLISM 

Effects of sulfite on metabolism in isolated mesophyll cells from 
Papaver somniferum, 4:17118 

Effects of ammonia on carbon metabolism in photosynthesizing 
isolated mesophyll cells from Papaver somniferum L., 4:17143 

Initial organic products of assimilation of [** Njammonium and 
[**N]nitrate by tobacco cells cultured on different sources of 
nitrogen (Glutamine), 4:17142 

PLANTS 
See also AQUATIC ORGANISMS 
BIOMASS 
FORAGE 
FUNGI 
HERBS 
NICOTIANA 
SHRUBS 
TREES 
PLANTS/CHEMICAL ANALYSIS 

Separation of ‘C-labeled glycolate pathway metabolites from 

higher plant photosynthate, 4:17127 
PLANTS/ECOLOGY 

Tactical approach for determining the impact of energy 
development on wildlife in Wyoming. Special report No. 1, 
4:15037 (PB-279388) 

PLANTS/METABOLISM 

Uptake and transport of iron and phosphate by Vallisneria spiralis 

L. (5°Fe, **P tracer techniques), 4:17125 
PLANTS/PHOTOSYNTHESIS 

Separation of '*C-labeled glycolate pathway metabolites from 

higher plant photosynthate, 4:17127 
PLANTS/RADIONUCLIDE KINETICS 

Distribution of tritium in a chronically contaminated lake, 4:17097 
(IAEA-SM-232-74) 

Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, July 1978, 4:17082 (NUREG/CR-0317) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONLESS PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/CHARGED-PARTICLE TRANSPORT 

Ion slowing/applications to fusion plasmas, 4:17547 (CONF- 

7705159-) 
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PLASMA/ELECTROMAGNETIC RADIATION 
Electromagnetic absorption in a plasma with a density 
discontinuity, 4:17576 
Spectral density of the spatial charge correlation in a two- 
temperature electron-ion plasma slab, 4:17555 
PLASMA/MEETINGS 
Second IEEE minicourse on fusion, 4:17586 (CONF-7705159-) 
PLASMA/PARTITION FUNCTIONS 
Statistical thermodynamics of dissociating gases and plasmas, 
4:17550 
PLASMA/THERMODYNAMIC PROPERTIES 
Statistical thermodynamics of dissociating gases and plasmas, 
4:17550 
PLASMA CONFINEMENT 
Initial numerical studies of the behaviour of z-pinch plasma under 
liner implosion conditions, 4:17528 
PLASMA CONFINEMENT/CONVECTIVE INSTABILITIES 
Short-circuit effect in a bounded plasma, 4:17529 
PLASMA CONFINEMENT/CUSPED GEOMETRIES 
Electrostatic self-plugging of a picket fence cusped magnetic field, 
4:17525 
PLASMA DIAGNOSTICS/LASER RADIATION 
Plasma scattering experiments with a periodic Nd: YAG laser at 
1,06 wm and a Si-avalanche detector, 4:17534 (IPF-78- 
2(preprint)) 
PLASMA DIAGNOSTICS/LIGHT SCATTERING 
Conical laser-scattering waves in a cool plasma, 4:17578 
PLASMA DIAGNOSTICS/PHOTOGRAPHY 
Photographs of laser plume in line radiation of multiply charged 
ions in the far vacuum ultraviolet, 4:17536 
PLASMA DIAGNOSTICS/REVIEWS 
Plasma diagnostics, 4:17533 (CONF-7705159-) 
PLASMA DRIFT 
Plasma diffusion in weak magnetic field, 4:17542 (PPGM-L134-77) 
PLASMA EXPANSION/SHOCK WAVES 
Low-threshold supersonic emission waves in xenon and effect on a 
laser beam, 4:17575 
PLASMA FOCUS DEVICES/NEUTRON SPECTRA 
Current and neutron yield scaling of fast high voltage plasma 
focus, 4:17539 (IPF-77-2(preprint)) 
PLASMA HEATING 
See also HIGH-FREQUENCY HEATING 
PLASMA HEATING/MEETINGS 
Proceedings of the plasma heating requirements workshop, 
4:17517 (CONF-771241-) 
PLASMA HEATING/TECHNOLOGY ASSESSMENT 
Magnetic fusion alternate concepts heating requirements, 4:17519 
(CONF-771241-) 
PLASMA INSTABILITY 
See also CONVECTIVE INSTABILITIES 
PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
PLASMA INSTABILITY/MEASURING METHODS 
EEN 408) methods to study tokamak plasma stability, 4:17563 
PLASMA MACROINSTABILITIES 
See also HELICAL INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
PLASMA MACROINSTABILITIES/MATHEMATICAL 
MODELS 
Stability considerations: magnetic confined systems, 4:17562 
(CONF-7705159-) 
PLASMA MICROINSTABILITIES 
See also DRIFT INSTABILITY 
PLASMA MICROINSTABILITIES/MATHEMATICAL 
MODELS 
Stability considerations: magnetic confined systems, 4:17562 
(CONF-7705159-) 
PLASMA SHEATH/BOUNDARY CONDITIONS 
Effective boundary conditions for a plasma in contact with a 
nonemitting electrode in a —— field, 4:17554 
PLASMA SIMULATION/FINITE D ICE METHOD 
Dynamical grid method for time-dependent simulations of 
axisymmetric instabilities in tokamaks, 4:17527 
PLASMA SIMULATION/FLUCTUATIONS 
Kinetic theory for fluctuations and noise in computer simulation of 
plasma, 4:17551 
PLASMA SIMULATION/NOISE 
Kinetic theory for fluctuations and noise in computer simulation of 
plasma, 4: oo 
PLASMA WA 
See also 1ON 2 ACOUSTIC WAVES 
PLASMA WAVES/ELECTRON DRIFT 
On the effect of trapped particles in the regime of cyclotron 
resonance, 4:17571 (N-78-17857) 
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PLASMA WAVES/ION DRIFT 
On the effect of trapped particles in the regime of cyclotron 
resonance, 4:17571 (N-78-17857) 
PLASMA WAVES/WAVE PROPAGATION 
Electron eigen-oscillations and ballistic modes of a stable plasma, 
4:17572 (N-78-17879) 
PLASTICS 
See also ARAMIDS 
PLEXIGLAS 
PLASTICS/FABRICATION 
Coal-containing shaped bodies and process for making the same 
(Patent), 4:15020 
PLASTICS/MECHANICAL PROPERTIES 
Trends in the application of fiber-reinforced material with plastic 
matrix. , 4:16730 (N-78-17162) 
PLASTICS/PHYSICAL PROPERTIES 
Trends in the application of fiber-reinforced material with plastic 
matrix. , 4:16730 (N-78-17162) 
PLATE TECTONICS 
Geothermal energy and plate tectonics: computation of heat 
distribution in geothermal area, 4:15849 (CONF-750353-) 
PLATINUM/SUPERCONDUCTIVITY 
Very low temperature search for superconductivity in Pd, Pt, and 
Rh, 4:16666 
PLATINUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Three coordination in metal complexes, 4:16633 
PLATINUM ISOTOPES/ENERGY LEVELS 
Experimental tests of recent nuclear models with the (n,y) 
reaction (E2 branching ratios), 4:17483 (BNL-25283) 
PLATINUM METALS/CATALYTIC EFFECTS 
Hydrocarbon conversion with an acidic sulfur-free multimetallic 
catalytic composite (Patent), 4:15164 
PLEXIGLAS/BLAST EFFECTS 
Interaction of explosive-driven air shocks with water and 
plexiglas, 4:17029 (LA-7454) 
PLEXIGLAS/FRACTURE PROPERTIES 
Theoretical and experimental research on hydraulic fracturing, 
4:15235 (UCRL-80558) 
PLUMES/DIFFUSION 
Plume dispersion and SO, flux measurments at Drax Power 
Station, England, 4:17044 (N-78-20660) 
PLUTONIUM/CONTAINERS 
Container module tester, 4:16830 (SAND-78-1050) 
PLUTONIUM/DISTRIBUTION 
Plutonium redistribution in mixed oxide (U, Pu)O2 nuclear fuel 
elements, 4:15304 
PLUTONIUM/RADIOASSAY 
Determination of plutonium in nuclear fuels using the neutron 
coincidence method, 4:16753 (AWRE-Trans-70(54/4252)) 
PLUTONIUM/REPROCESSING 
Utilization and safety management of plutonium, 4:15432 
PLUTONIUM/SAFEGUARDS 
Utilization and safety management of plutonium, 4:15432 
PLUTONIUM/SEPARATION PROCESSES 
Separation of uranium hexafluoride from plutonium hexafluoride 
by means of selective intercalation in graphite (Patent), 4:16761 
PLUTONIUM/SOLVENT EXTRACTION 
Batch extraction and stripping tests with uranium and plutonium, 
4:15310 (CONF-780304-) 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 
Environmental aspects of the transuranics. A selected, annotated 
bibliography. Volume 9, 4:17083 (ORNL/EIS-91/V9) 
PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 
Environmental aspects of the transuranics. A selected, annotated 
bibliography. Volume 9, 4:17083 (ORNL/EIS-91/V9) 
PLUTONIUM 239/RADIONUCLIDE MIGRATION 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, July 1978, 4:17082 (NUREG/CR-0317) 
PLUTONIUM 239/X-RAY DETECTION 
Considerations in measuring trace radionuclides in soil samples by 
L X-ray detection (238U, 232Th, 239Pu), 4:17084 
PLUTONIUM 239 TARGET/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
PLUTONIUM 240/MOESSBAUER EFFECT 
Moessbauer resonance in 7*°Pu, 4:16714 
PLUTONIUM 240/RADIONUCLIDE MIGRATION 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, July 1978, 4:17082 (NUREG/CR-0317) 
PLUTONIUM 240 TARGET/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
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PLUTONIUM 240 TARGET/NEUTRON REACTIONS 
P-odd asymmetry of neutron emission in the fission of **°Pu, 
4:17480 
PLUTONIUM 241/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
PLUTONIUM 242/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
PLUTONIUM 242 TARGET/NEUTRON REACTIONS 
Evaluation of n + *4?Pu reactions from 10 keV to 20 MeV (Total 
cross sections, neutron emission energy dependence), 4:17479 
(LA-7533-MS) 
PLUTONIUM 244/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
PLUTONIUM BASE ALLOYS/ENTHALPY 
Enthalpy and specific heat of a series of Pu/Ga alloys at elevated 
temperatures, 4:16668 
PLUTONIUM BASE ALLOYS/SPECIFIC HEAT 
Enthalpy and specific heat of a series of Pu/Ga alloys at elevated 
temperatures, 4:16668 
PLUTONIUM BASE ALLOYS/THERMODYNAMIC 
PROPERTIES 
Enthalpy and specific heat of a series of Pu/Ga alloys at elevated 
temperatures, 4:16668 
PLUTONIUM CARBONATES/ELECTRONIC STRUCTURE 
Moessbauer resonance in 74°Pu, 4:16714 
PLUTONIUM COMPOUNDS/REDUCTION 
Photochemically produced uranium(IV) as a reductant for 
plutonium(IV) and applications in LWR fuel reprocessing, 
4:15313 (CONF-780304-) 
PLUTONIUM DIOXIDE/ACCOUNTING 
Process control and safeguard system PINC for MOX fuel facility, 
4:15434 (CONF-780304-) 
PLUTONIUM DIOXIDE/ELECTRONIC STRUCTURE 
Moessbauer resonance in **°Pu, 4:16714 
PLUTONIUM DIOXIDE/FABRICATION 
Remote refabrication of alternate LWR fuels by sol-gel sphere-pac 
technology, 4:15301 (CONF-780304-) 
PLUTONIUM DIOXIDE/POROSITY 
Movement of lenticular pores in mixed oxide (U, Pu) O2 nuclear 
fuel elements, 4:15303 
PLUTONIUM DIOXIDE/PRODUCTION 
Criteria and concepts for coprecal conversion in an LWR 
reprocessing-refabrication complex (Coprecipitation-calcination 
for producing UO2--PuO2 mixtures), 4:15316 (CONF-780304-) 
Selection of a process for the conversion of plutonium nitrate to 
plutonium oxide for LWR fuels, 4:15315 (CONF-780304-) 
PLUTONIUM ISOTOPES/RADIATION MONITORING 
Determination of radionuclides in air (Th, Pu, Np, U), 4:17204 (K/ 
TL-774) 
PLUTONIUM NITRATES/CHEMICAL ANALYSIS 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 
PLUTONIUM NITRATES/CHEMICAL REACTIONS 
Criteria and concepts for coprecal conversion in an LWR 
reprocessing-refabrication complex (Coprecipitation-calcination 
for producing UO2--PuOQ2 mixtures), 4:15316 (CONF-780304-) 
Selection of a process for the conversion of plutonium nitrate to 
plutonium oxide for LWR fuels, 4:15315 (CONF-780304-) 
PLUTONIUM NITRATES/CORROSIVE EFFECTS 
Properties of concentrated plutonium nitrate solutions, 4:16785 
(CONF-780304-) 
PLUTONIUM NITRATES/PHYSICAL PROPERTIES 
Properties of concentrated plutonium nitrate solutions, 4:16785 
(CONF-780304-) 
PLUTONIUM NITRATES/STORAGE 
High-density storage of plutonium nitrate solutions at the 
Barnwell Nuclear Fuel Plant, 4:15321 (CONF-780304-) 
PLUTONIUM OXIDES/ELECTRONIC STRUCTURE 
Molecular cluster theory of chemical bonding in actinide oxide 
(Monoxides and dioxides), 4:16786 (CONF-780823-11) 
P-N JUNCTIONS/FABRICATION 
Flat tubular solar cells and method of producing same (Patent), 
4:15642 
Process for utilizing low-cost graphite substrates for 
‘s polycrystalline solar cells (Patent), 4:15523 
A 


See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT/PRESSURE DROP 
Entrained pretreatment and coal transport, 4:15107 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT MUTATIONS 
See GENE MUTATIONS 


POLONIUM/ION EXCHANGE 


POINT POLLUTANT SOURCES/MATHEMATICAL MODELS 
Deep ocean mining environmental study (DOMES). Unpublished 
manuscript number 10. Dispersion of waste sediment from a 
point-source discharge, 4:17055 (PB-279972) 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
LAND POLLUTION CONTROL 
WATER POLLUTION CONTROL 
Plant engineers role in pollution control, 4:16929 (CONF-7606183- 


POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 

AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
NOISE POLLUTION CONTROL 
SCRUBBERS 

POLLUTION CONTROL EQUIPMENT/CALIBRATION 

STANDARDS 

Measurements in the framework of environmental protection. 
Measuring equipment and measuring standards for the 
determination of air-borne pollutants, 4:17066 

POLLUTION CONTROL EQUIPMENT/DESIGN 

Catalyst for reduction of nitrogen oxides and process for 
preparing the same (Patent), 4:16940 

Flue gas desulfurization system capabilities for coal-fired steam 
generators. Volume II. Technical report. Final task report apr- 
dec 77, 4:16932 (PB-279417) 

Flue gas desulfurization sorbent (Patent), 4:16956 

Gas desulphurization (Patent), 4:15954 

Method for the purification of waste gas containing gaseous 
pollutants (Patent), 4:16953 

Method for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16937 

Method for reducing NO/sub x/ emission to the atmosphere 
(Patent), 4:16939 

Method for treating exhaust gases (Patent), 4:16954 

Method of purifying a gas containing volatile organic materials 
(Patent), 4:16941 

Process for removing sulfur from a gas (Patent), 4:16936 

Process for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16938 

Treatment of flue gases (Patent), 4:16951 

Treatment of sulfur oxides with aqueous glyoxylic acid solutions 
(Patent), 4:16934 

POLLUTION CONTROL EQUIPMENT/FEASIBILITY 

STUDIES 

Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for CO. removal, recovery, 
disposal, and reuse), 4:17040 (BNL-24999) 

POLLUTION CONTROL EQUIPMENT/MARKET 

Effects of alternative new source performance standards on flue 
gas desulfurization system supply and demand. Final task report 
apr-dec 77, 4:15952 (PB-279080) 

POLLUTION CONTROL EQUIPMENT/OPERATION 

Flue gas desulfurization system capabilities for coal-fired steam 
generators. Volume II. Technical report. Final task report apr- 
dec 77, 4:16932 (PB-279417) 

POLLUTION CONTROL EQUIPMENT/SPECIFICATIONS 

EPA industrial boiler FGD (flue gas desulfurization) survey: first 
= er 1978. Report for Apr 77-Mar 78, 4:16931 es 

POLLUTION CONTROL EQUIPMENT/TECHNOLOG 

ASSESSMENT 

Environmental assessment of stationary source NO/sub x control 
technologies. Annual report no. 1, Jun 76-Jun 77, 4:17050 (PB- 
279083) 

Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for CO. removal, recovery, 
dis: , and reuse), 4:17040 (BNL-24999) 

POLLUTION LAWS/ENFORCEMENT 

A national environmental/energy workforce assessment, national 

legislation. Final report on phase 1, 4:16351 (PB-277905) 
POLLUTION REGULATIONS/COMPLIANCE 

Department of defense air pollution control: progress and delays, 
4:17043 (LCD-77-305) 

POLLUTION REGULATIONS/ECONOMIC IMPACT 

Effects of environmental protection regulation on regional 
economic development. Final report, 4:16345 (PB-278918) 

POLLUTION REGULATIONS/ENFORCEMENT 

Department of defense air pollution control: progress and delays, 

4:17043 (LCD-77-305) 
POLONIUM/ION EXCHANGE 

Process for removing polonium from natural gas condensates 

containing the same (Patent), 4:15224 





POLONIUM 210/ALPHA DECAY 


POLONIUM 210/ALPHA DECAY 
Coupled channel alpha decay theory for even- and odd-mass light 
and heavy nuclei, 4:17493 (LBL-7194) 
POLONIUM 212/ALPHA DECAY 
Coupled channel alpha decay theory for even- and odd-mass light 
and heavy nuclei, 4:17493 (LBL-7194) 
POLYAMIDES/MECHANICAL PROPERTIES 
Trends in the application of fiber-reinforced material with plastic 
matrix. , 4:16730 (N-78-17162) 
POLYAMIDES/PHYSICAL PROPERTIES 
Trends in the application of fiber-reinforced material with plastic 
matrix. , 4:16730 (N-78-17162) 
POLYATOMIC MOLECULES/MOLECULAR ORBITAL 
METHOD 
Novel pictorial approach to teaching MO concepts in polyatomic 
molecules, 4:16748 
POLYATOMIC MOLECULES/VIBRATIONAL STATES 
Origin of vibrational dephasing of polyatomic molecules in 
condensed phases, 4:17277 
POLYCYCLIC AROMATIC HYDROCARBONS/ECOLOGICAL 
CONCENTRATION 
Field site evaluation of aquatic transport of polycyclic aromatic 
hydrocarbons, 4:15036 (CONF-780903-6) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ENVIRONMENTAL TRANSPORT 
Field site evaluation of aquatic transport of polycyclic aromatic 
hydrocarbons, 4:15036 (CONF-780903-6) 
POLYCYCLIC AROMATIC HYDROCARBONS/GAS 
CHROMATOGRAPHY 
Polycyclic aromatic hydrocarbons and heterocycles. Dependence 
on the naturity of crude oils from the Gifhorn basin (North- 
Western Germany), 4:15203 
POLYCYCLIC AROMATIC HYDROCARBONS/SOLUBILITY 
Field site evaluation of aquatic transport of polycyclic aromatic 
hydrocarbons, 4:15036 (CONF-780903-6) 
POLYMERS 
See also PLASTICS 
POLYMERS/USES 
Polymer materials basic research needs for energy applications, 
4:16732 (CONF-780643-) 
POLYMERS/WEATHERING 
Weathering characteristics of potential solar reflector materials: a 
survey of the literature, 4:15779 (PNL-2824) 
POLYNOMIALS/ALGORITHMS 
Improved multivariate polynomial factoring algorithm, 4:17648 
PONDS (COOLING) 
See COOLING PONDS 
POPULATION DENSITY/MATHEMATICAL MODELS 
Effects of genotypic frequency and population density on fitness 
differentials in Escherichia coli, 4:17137 
POSITRONS/PARTICLE PRODUCTION 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
POTASSIUM/SOIL CHEMISTRY 
Effects of solution sulfate, hydroxide, and potassium 
concentrations on the crystallization of alunite, basaluminite, 
and gibbsite from dilute aluminum solutions, 4:17080 
POTASSIUM ALLOYS/NEUTRON DIFFRACTION 
Local modes in Rb/sub !-c/K/sub c/ alloys: A neutron-scattering 
study, 4:16659 
POTASSIUM ALLOYS/VIBRATIONAL STATES 
Local modes in Rb/sub 1-c/K/sub c/ alloys: A neutron-scattering 
study, 4:16659 
POTASSIUM COMPOUNDS/DIELECTRIC PROPERTIES 
Extrinsic peak in the susceptibility of incipient ferroelectric 
KTaOs:Li, 4:16627 
POTASSIUM COMPOUNDS/FLUORESCENCE 
SPECTROSCOPY 
Fluorescence of potassium azide, 4:16757 
POTASSIUM COMPOUNDS/INFRARED SPECTRA 
Polarized single-crystal electronic spectra for tripotassium 
tetrasulfatodimolybdate-3.5-water, 4:16767 
POTASSIUM FLUORIDES/LUMINESCENCE 
Light scattering studies of solids and atomic vapors, 4:16737 
(LBL-8222) 
POTASSIUM OXIDES/X-RAY DIFFRACTION 
X-ray diffuse scattering from 8 alumina, 4:16708 
POTATOES/FOOD PROCESSING 
Estimates of process energy use in four key food products 
industries, 4:16527 (BNWL-SA-6482) 
POTENTIAL SCATTERING/INVERSE SCATTERING 
PROBLEM 
Inverse scattering problem for quarkonium systems. I. One- 
dimensional formalism and methodology (bound state, algebraic 
technique), 4:17440 (COO-1764-343) 
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POWER DEMAND/FORECASTING 

Expansion of the Caracas generating system in 1978 and 1979, 
4:15893 (NP-tr-2054) 

Forced investment reduction in public electricity supply. 
Obstacles in power plant construction programmes led to a 
reduced investment budget (German Federal Republic), 4:16426 

POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/DEMONSTRATION PROGRAMS 

Solar, geothermal, electric and storage systems program summary 

document, FY 1979, 4:15483 (DOE/ET-0041(78)) 
POWER GENERATION/RESEARCH PROGRAMS 
Solar, geothermal, electric and storage systems program summary 
document, FY 1979, 4:15483 (DOE/ET-0041(78)) 
POWER PLANTS 
See also COMPRESSED AIR STORAGE POWER PLANTS 
DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/CONTROL SYSTEMS 

Control, supervision and data processing in diesel power stations, 

4:15914 
POWER PLANTS/DIESEL ENGINES 

Control, supervision and data processing in diesel power stations, 

4:15914 
POWER PLANTS/ELECTRIC FIELDS 

Experimental study of the electrostatic field in stations and under 

high-voltage transmission lines, 4:15965 
POWER PLANTS/FUEL ECONOMY 

Analytical determination of the fuel effect of air storage gas 

turbine power plants, 4:16278 
POWER PLANTS/GAS TURBINES 

Analytical determination of the fuel effect of air storage gas 

turbine power plants, 4:16278 
POWER PLANTS/HEAT RESISTING ALLOYS 

Creep traction test for determination of long-term ultimate stress 

values of heat-resistant steel, 4:16650 
POWER PLANTS/LOAD MANAGEMENT 

Improvement of the maneuverability of modern power units by 
using the method of disconnection of high-pressure heaters, 
4:15897 

POWER PLANTS/STEAM TURBINES 

Improvement of the maneuverability of modern power units by 
using the method of disconnection of high-pressure heaters, 
4:15897 

POWER REACTORS 
See also ARDENNES REACTOR 
ARKANSAS-1 REACTOR 
ARKANSAS-2 REACTOR 
BARSEBAECK-1] REACTOR 
BOR-60 REACTOR 
BUGEY-1 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
EFDR-50 REACTOR 
GARIGLIANO REACTOR 
GENTILLY REACTOR 
MAINE YANKEE REACTOR 
MARVIKEN REACTOR 
NECKAR REACTOR 
N-REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
PALISADES-1 REACTOR 
PICKERING-1 REACTOR 
PICKERING-2 REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
RWE-BAYERNWERK REACTOR 
SNR-1I REACTOR 
TARAPUR-] REACTOR 
TARAPUR-2 REACTOR 
THREE MILE ISLAND-1 REACTOR 
WAGR REACTOR 
WYHL-I REACTOR 
POWER REACTORS/FUEL ASSEMBLIES 
Instrumented fuel assembly, 4:16174 
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POWER REACTORS/FUEL ELEMENT CLUSTERS 

Three-dimensional unsteady turbulent heat transfer for parallel 
flow through rod bundles with space and time-dependent heat 
source density, 4:16144 (TUBIK-57) 

POWER REACTORS/PRESSURE VESSELS 

Effects of irradiation on a508 class 2 and 3 forging grade steels, 
4:16166 

Fracture toughness of pressure vessel steel at elevated 
temperatures, 4:16219 

Materials for pressure vessels and the strength, 4:16146 

Reference fracture toughness curves for irradiated pressure vessel 
steels, 4:16048 

Rule of codes, standards and regulations in nuclear pressure vessel 
surveillance programs, 4:16128 

POWER REACTORS/REACTOR COMPONENTS 

Criteria relevant to the determination of reliability, 4:16268 

POWER REACTORS/REACTOR MATERIALS 

Fracture characterization of steels and implications for the 
reliability of nuclear pressure components, 4:16162 

Materials for pressure vessels and the strength, 4:16146 

POWER REACTORS/RELIABILITY 
Criteria relevant to the determination of reliability, 4:16268 
POWER REACTORS/STEAM GENERATORS 
Heat transfer crisis in even-heated tubes during steam-water 
mixture forced motion with high velocities, 4:16150 (FEI-756) 
POWER SUBSTATIONS/COMPUTER-AIDED DESIGN 
CADAMES (In German), 4:15961 (KFK-CAD-43) 
POWER SUBSTATIONS/OVERVOLTAGE 

Overvoltages of atmospheric origin affecting an electric 132 kv 

substation and the relative protection--1, 4:15990 
POWER SUBSTATIONS/RELAYS 

Low-voltage wiring in hv substations. wiring program. modular 

construction, 4:15983 
POWER SUBSTATIONS/WIRES 

Low-voltage wiring in hv substations. wiring program. modular 

construction, 4:15983 
POWER SUPPLIES 

See also RADIO EQUIPMENT POWER SUPPLIES 
POWER SUPPLIES/DESIGN 

Blackouts and brownouts and their effect on computer operations, 
4:17632 (BNL-24960) 

Design study of the vertical field power supply for JT-60, 4:17600 
(JAERI-M-7296) 

Modulator charging system upgrade for a 5-MeV electron 
accelerator, 4:16969 (UCRL-80852) 

POWER SUPPLIES/PERFORMANCE 
Pulsed power sources for a 6-pinch liner reactor, 4:17601 (CTO- 
1379) 
POWER SYSTEMS 
See also AC SYSTEMS 
DC SYSTEMS 
POWER SYSTEMS/COMPUTER-AIDED DESIGN 

Established CAD system for electrical power system analysis, 

4:15981 
POWER SYSTEMS/CONTROL SYSTEMS 

Method for the exact treatment of simultaneous short circuits and 
interruptions in large interconnected grids, 4:15980 

Sequential reduction of external networks for the security- and 
short circuit monitor in power system control centers, 4:15979 

POWER SYSTEMS/DESIGN 

Static power supply free of interruptions, line of construction 21, 

4:15967 
POWER SYSTEMS/ELECTRICAL FAULTS 

Method for the exact treatment of simultaneous short circuits and 

interruptions in large interconnected grids, 4:15980 
POWER SYSTEMS/ICES 

Grid-connected integrated community energy system. Phase II, 
Stage 1 final report. Finance plan and institutional analysis, 
4:16379 (COO-4210-2/1) 

Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. Conceptual design, demand and fuel 
projections and cost analysis, 4:16380 (COO-4210-2/2) 

Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. Conceptual design: pyrolysis and waste 
management systems, 4:16381 (COO-4210-2/3) 

Grid-connected integrated community energy system. Phase II, 
Stage 2, final report. Executive summary, 4:16382 (COO-4210- 
3/1) 

Grid-connected integrated community energy system. Phase II, 
Stage 2, final report. Preliminary design pyrolysis facility 
(Andco-Torrax system), 4:16383 (COO-4210-3/8) 

Grid-connected integrated community energy system. Phase II, 
Stage 2, final report. Preliminary environmental assessment, 
environmental review and emission analysis, 4:16384 (COO- 
4210-3/9) 


POWER TRANSMISSION LINES/OPTIMIZATION 


POWER SYSTEMS/NETWORK ANALYSIS 
Calculation and analysis of transient processes in a compensated 
network, accounting for the nonlinearity of the arc- 
extinguishing coil, 4:15977 
POWER SYSTEMS/OPERATION 
“ae CAD system for electrical power system analysis, 
4:1598 
POWER SYSTEMS/OPTIMAL CONTROL 
Detection of breakdown situations in electric power systems, 
4:15976 
POWER SYSTEMS/OPTIMIZATION 
Standby power supplies for all applications, 4:15966 
POWER SYSTEMS/PERFORMANCE 
Static power supply free of interruptions, line of construction 21, 
4:15967 
POWER SYSTEMS/RELIABILITY 
Decoupled models for load flow and contingency evaluation, 
4:15986 
Uninterruptable power supply from the point of view of technical 
reliability, 4:15968 
POWER SYSTEMS/SECURITY 
Decoupled models for load flow and contingency evaluation, 
4:15986 
POWER SYSTEMS/STABILITY 
Investigation of stability domains for a complete power system 
model, 4:15970 
POWER SYSTEMS/SYSTEM FAILURE ANALYSIS 
Detection of breakdown situations in electric power systems, 
4:15976 
POWER SYSTEMS/SYSTEMS ANALYSIS 
Established CAD system for electrical power system analysis, 
4:15981 
POWER SYSTEMS/TRANSIENTS 
Calculation and analysis of transient processes in a compensated 
network, accounting for the nonlinearity of the arc- 
extinguishing coil, 4:15977 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
POWER TRANSMISSION/ECONOMICS 
Political, economical and legal reflections on pipe/line-bound 
energy supply. Lectures and discussions of a working group, 
4:15984 


POWER TRANSMISSION/LASERS 
TELEC laser experiment (Thermoelectric Laser Energy 
Converter), 4:15962 (N-78-17251) 
POWER TRANSMISSION/LEGAL ASPECTS 
Political, economical and legal reflections on pipe/line-bound 
energy supply. Lectures and discussions of a working group, 
4:15984 
POWER TRANSMISSION/REGULATIONS 
Political, economical and legal reflections on pipe/line-bound 
energy supply. Lectures and discussions of a working group, 
4:15984 


POWER TRANSMISSION/SUPERCONDUCTING CABLES 
Development and test of a superconducting ac cable, 4:16004 
POWER TRANSMISSION LINES/CORROSION 
Influence of terminations on the corrosion of 175mm(2) A.C.S.R. 
conductors. Memorandum, 4:15963 (PB-277528) 
POWER TRANSMISSION LINES/ECONOMIC IMPACT 
Jamesport transmission exits: a review for the town of Riverhead 
of the Long Island Lighting Company application to the New 
York Public Service Commission for a certificate of 
environmental compatibility and public need for the jamesport 
transmission exits. Completion report, 4:15964 (PB-279695) 
POWER TRANSMISSION LINES/ELECTRIC FIELDS 
Experimental study of the electrostatic field in stations and under 
high-voltage transmission lines, 4:15965 
POWER TRANSMISSION LINES/ENVIRONMENTAL 
IMPACTS 
Jamesport transmission exits: a review for the town of Riverhead 
of the Long Island Lighting Company application to the New 
York Public Service Commission for a certificate of 
environmental compatibility and public need for the jamesport 
transmission exits. Completion report, 4:15964 (PB-279695) 
POWER TRANSMISSION LINES/HEALTH HAZARDS 
Public health and safety effects of high voltage overhead 
transmission lines -- an analysis for the Minnesota 
Environmental Quality Board, 4:17200 (HRP-0024077) 
POWER TRANSMISSION LINES/ICE 
Experience of combating glaze ice in distribution networks of 
orenburg power system, 4:15974 
POWER TRANSMISSION LINES/NET ENERGY 
Net energy analysis of electrical transmission lines, 4:16429 
POWER TRANSMISSION LINES/OPTIMIZATION 
Probabilistic approach to the technical and economic comparison 
= — under the conditions of erroneousness of initial data, 
215972 





POWER TRANSMISSION LINES/SAFETY STANDARDS 


POWER TRANSMISSION LINES/SAFETY STANDARDS 
Public health and safety effects of high voltage overhead 
transmission lines -- an analysis for the Minnesota 
Environmental Quality Board, 4:17200 (HRP-0024077) 
POWER-COOLING-MISMATCH ACCIDENTS/HEAT 
TRANSFER 
Transient behavior of pressure and wall temperature in water flow 
in a tube under flow reduction conditions. Transient flow 
boiling experiments at an atmospheric pressure, (3), 4:16235 
(JAERI-M-7396) 
POWER-COOLING-MISMATCH ACCIDENTS/TWO-PHASE 
FLOW 
Transient behavior of pressure and wall temperature in water flow 
in a tube under flow reduction conditions. Transient flow 
boiling experiments at an atmospheric pressure, (3), 4:16235 
(JAERI-M-7396) 
PRASEODYMIUM ALLOYS/LATTICE VIBRATIONS 
Lattice dynamics of LaSb and PrSb, 4:16663 
PRECURSORS (DELAYED PROTON) 
See DELAYED PROTON PRECURSORS 
PRESERVATION/COST 
Archaeological and historical investigations for energy facilities: a 
state-of-the-art report, 4:16344 (NP-23442) 
PRESSURE VESSELS/ANNEALING 
Description of a study for the thermal anneal of neutron- 
embrittled reactor vessel materials, 4:16028 
PRESSURE VESSELS/CRACKS 
Analysis of crack arrest in reactor pressure vessels, 4:16165 
PRESSURE VESSELS/CREEP 
Unified concepts of constitutive modelling and numerical solution 
methods for concrete creep problems, 4:16153 (N-78-20370) 
PRESSURE VESSELS/DESIGN 
Materials for pressure vessels and the strength, 4:16146 
Pressure vessel (Patent), 4:16816 
PRESSURE VESSELS/FABRICATION 
Constructional aspects in connection with prestressed concrete 
reactor pressure vessels and their main components concerning 
their design, manufacture and costs, 4:16071 (Juel-Spez-3) 
PRESSURE VESSELS/FAILURES 
OCTAVIA: A computer code to calculate the probability of 
pressure vessel failure from pressure-transient occurrences 
(PWR), 4:16271 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Description of a study for the thermal anneal of neutron- 
embrittled reactor vessel materials, 4:16028 
Fracture toughness of pressure vessel steel at elevated 
temperatures, 4:16219 
Reference fracture toughness curves for irradiated pressure vessel 
steels, 4:1 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Surveillance specimens: a part of the reactor pressure vessel 
reliability and safety programme, 4:16269 
PRESSURE VESSELS/MEETINGS 
Reliability problems of reactor pressure components, 4:16696 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Influence of neutron dosimetry on radiation damage 
considerations in LWR pressure vessels, 4:16018 (EUR- 
5667(Pt.1)) 
Rule of codes, standards and regulations in nuclear pressure vessel 
surveillance programs, 4:16128 
PRESSURE VESSELS/RELIABILITY 
Criteria relevant to the determination of reliability, 4:16268 
Mechanical factors affecting reliability of pressure components 
(fatigue, cracking) (PWR), 4:16272 
Sensitivity of pressure vessel reliability to material and other 
factors (PWR), 4:16273 
Two-criteria approach to reactor pressure vessel safety and 
reliability evaluation, 4:16220 
PRESSURE VESSELS/WELDED JOINTS 
Influence of changes of material properties on the operating 
conditions of welded reactor pressure components, 4:16159 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE/CREEP 
Unified concepts of constitutive modelling and numerical solution 
methods for concrete creep problems, 4:16153 (N-78-20370) 
PRIMARY COOLANT CIRCUITS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VIII: balance of plant, 4:16092 (EPRI-NP-882(Vol.6)) 
Random vibration of a nonlinear two-degree-of-freedom oscillator 
(Pipe system behavior during rupture and blowdown), 4:16254 
(NUREG/CR-0361) 
PRIMARY COOLANT CIRCUITS/FLOW MODELS 
Hydraulic characteristics of the initial design for the Consolidated 
Nuclear Steam Generator. Final report, 4:16217 (PB-277476) 
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Hydraulic characteristics of the initial design for the consolidated 
nuclear steam generator. executive summary. Final report, 
4:16218 (PB-277477) 

PRIMARY COOLANT CIRCUITS/HEAT TRANSFER 

Method of computing the effect of gas voids in liquid metal 
cooling, 4:16113 (SMRE-Transl-7200) 

PRIMARY COOLANT CIRCUITS/MATERIALS TESTING 

Verification of the design features of the constituent materials of 
the primary circuit in PWRs (PWR), 4:16035 

PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 

STADIF-II: a computer program to analyze the steady state 

coolant gas activity in pebble bed HTR, 4:16067 (Juel-1464) 
PRIMARY COOLANT CIRCUITS/VOIDS 

Method of computing the effect of gas voids in liquid metal 
cooling, 4:16113 (SMRE-Transl-7200) 

PRIMARY COOLANT CIRCUITS/WATER CHEMISTRY 
Instruments for the continuous measurement of the boric acid 
concentration in PWR’s, 4:16053 (NP-tr-2060) 
PROCESSING (DATA) 

See DATA PROCESSING 
PROCESSING (ORES) 

See ORE PROCESSING 
PROCESSING (WASTES) 

See WASTE PROCESSING 
PROGRAMMING 

Extending reliability: transformational tailoring of abstract 
mathematical software, 4:17634 (CONF-781052-5) 

PROGRAMMING LANGUAGES 

OLYMPUS system and development of its pre-processor, 4:17540 

(JAERI-M-7228) 
PROLIFERATION 

Criteria for the assessment of proliferation resistance of alternative 

fuel cycles, 4:15306 (CONF-780304-) 
PROLIFERATION/RISK ASSESSMENT 

Reprocessing decision (Evaluation of permit, delay, or prohibit 

options), 4:16371 
PROMETHAZINE 

See AMINES 
PROPANE/TRANSPORT 

Pipeline accident report. Consolidated Gas Supply Corporation, 
propane pipeline rupture and fire, Ruff Creek, Pennsylvania, 
July 20, 1977, 4:15227 (PB-278192) 

PROPPING AGENTS 

Method of proppant placement in hydraulic fracturing treatment 

(Patent), 4:15148 
PROTACTINIUM 231/RADIOCHEMICAL ANALYSIS 

Radiochemical determination of protactinium-231 in 

environmental and biological materials, 4:16755 
PROTECTION 

See SAFETY 
PROTECTION (RADIATION) 

See RADIATION PROTECTION 
PROTECTIVE CLOTHING/DESIGN 

Design and evolution of the EEU-2/P PLZT/TFPD goggles to 

meet USAF life support requirements, 4:16827 (SAND-78-0773) 
PROTEINS 
See also ALBUMINS 
GLOBULINS 
PROTEINS/GENETIC VARIABILITY 

Frequency in Japanese of gentic variants of 22 proteins II. 
Carbonic anhydrase I and II, lactate dehydrogenase, malate 
dehydrogenase, nucleoside phosphorylase, triose phosphate 
isomerase, haemoglobin A and haemoglobin Ao, 4:17174 

Frequency in Japanese of genetic variants of 22 proteins III. 
Phosphoglucomutase-1, phosphoglucomutase-2, 6- 
phosphogluconate dehydrogenase, adenylate kinase, and 
adenosine deaminase, 4:17175 

PROTON BEAMS/BEAM PRODUCTION 

Generation and propagation of an intense rotating proton beam, 

4:16978 
PROTON BEAMS/SPACE CHARGE 

High-current proton beams at Novosibirsk (electron 
compensation, charge-exchange injection, negative ion sources), 
4:16972 (LA-tr-78-53) 

PROTON DOSIMETRY/LET 

Relative biological effectiveness of 160 MeV protons. I. 

Microdosimetry, 4:17498 
PROTON DOSIMETRY/MICRODOSIMETRY 

Relative biological effectiveness of 160 MeV protons. I. 

Microdosimetry, 4:17498 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 

Polarization of neutrons from (p,n) reactions on medium-weight 
nuclei at isobaric analog resonances (Angular distribution), 
4:17458 
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PROTON REACTIONS/DIFFRACTION MODELS 
Elastic scattering of 1-GeV protons on the nuclei '*O, /sup 
40,42,44,48/Ca, **Ti, and ?°*Pb in the self-consistent theory of 
excited nuclei, 4:17357 
PROTON REACTIONS/ELASTIC SCATTERING 
Elastic scattering of 1-GeV protons on the nuclei '*O, /sup 
40,42,44,48/Ca, **Ti, and °° Pb in the self-consistent theory of 
excited nuclei, 4:17357 
Relevance of the proximity potential to light-ion scattering, 
4:17491 
PROTON REACTIONS/FISSION 
Fission cross section of 7°*U and 7°?Th on bombardment by 
protons, 4:17481 
PROTON REACTIONS/INCLUSIVE INTERACTIONS 
Diffraction dissociation of high energy proton on helium 
(Preliminary results, 46 to 400 GeV/c, differential cross 
sectors), 4:17346 (CONF-780826-10) 
PROTON REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
Study of the inelastic nucleon-deuteron scattering mechanism at 
intermediate energies, 4:17446 
PROTON REACTIONS/PAIR PRODUCTION 
Properties of prompt muons produced by 28-GeV proton 
interactions, 4:17355 
PROTON REACTIONS/PARTICLE PRODUCTION 
Study of the channels of the reaction of the splitting of °*Ni by 1- 
GeV protons, 4:17356 
PROTON REACTIONS/SELF-CONSISTENT FIELD 
Elastic scattering of 1-GeV protons on the nuclei '*O, /sup 
40,42,44,48/Ca, **Ti, and 7°*Pb in the self-consistent theory of 
excited nuclei, 4:17357 
PROTON-NEUTRON INTERACTIONS/DIFFERENTIAL CROSS 
SECTIONS 
Neutron-proton forward-angle elastic cross sections at 790 MeV, 
4:17351 


PROTON-NEUTRON INTERACTIONS/DIFFRACTION 
MODELS 
Study of the dissociation reaction n + p— pm” + p for incident 
neutron momenta between 50 and 300 GeV/c, 4:17354 
PROTON-NEUTRON INTERACTIONS/ELASTIC 
SCATTERING 
Hadron-deuteron scattering at 50 GeV (Glauber theory, 
differential cross sections), 4:17347 (COO-3130TB-248) 
Neutron-proton forward-angle elastic cross sections at 790 MeV, 
4:17351 
PROTON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
PROTON-NUCLEON INTERACTIONS/PAIR PRODUCTION 
Muon pair production in proton-nucleon interactions and new 
parton radiative processes, 4:17411 
PROTON-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Precise measurement of the A° magnetic moment, 4:17352 
Search for long-lived neutral heavy leptons in 400 GeV/c proton- 
nucleon interactions (Upper limit for cross sections), 4:17348 
(ORO-2504-282) 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
—— depenenc of the spin-spin correlation parameter C/sub L/ 
S08 one ,L;0,0) in p-p elastic scattering around @/sub c.m./ = 
Inclusive san of large-p/sub T/ protons and quark-quark 
elastic scattering, 4:17413 
Polarized quarks and quantum chromodynamics, 4:17414 
Proton-proton elastic scattering from 30 to 250 GeV/c, 4:17349 
Quark-quark interaction and large-angle elastic proton-proton 
scattering, 4:17412 
Spin dependence of oe -p/sub perpendicular/? elastic p-p 
scattering, 4:17353 
PROTON-PROTON INTERACTIONS/PHASE SHIFT 
Elastic and inelastic effects in proton-proton scattering from states 
of pure spin, 4:17408 (N-78-20939) 
PROTON-PROTON INTERACTIONS/QUARK MODEL 
Quark-quark interaction and large-angle elastic proton-proton 
scattering, 4:17412 
PROTON-PROTON INTERACTIONS/S MATRIX 
Analytic form for the off-shell p-p T matrix for the Graz separable 
interaction, 4:17409 (ORO-5126-47) 
PROTONS 
See also SOLAR PROTONS 
PROTONS/ENERGY LOSSES 
Energy straggling of protons in Be, C, Al, and Si, 4:16691 
PROTONS/PAIR PRODUCTION 
Inclusive production of large-p/sub T/ protons and quark-quark 
elastic scattering, 4:17413 
PROTOPLASTS 
See PLANT CELLS 


PROTOSTARS/STAR EVOLUTION 
Three-dimensional dynamics of protostellar evolution, 4:17229 
PROTOZOA/MINERAL CYCLING 
Accumulation and transport of minerals by marine protozoa. Final 
report, September 1, 1975-November 30, 1978 (Ultrastructural 
studies of cultures of Tintinnopsis power), 4:17153 (COO-3390- 
34 


) 
PROTOZOA/MORPHOLOGY 
Accumulation and transport of minerals by marine protozoa. Final 
report, September 1, 1975-November 30, 1978 (Ultrastructural 
studies of cultures of Tintinnopsis power), 4:17153 (COO-3390- 


34) 
PSEUDOPARTICLES 
See INSTANTONS 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also ETA MESONS 
ETA-958 RESONANCES 
PIONS 
PSEUDOSCALAR MESONS/HADRONIC PARTICLE DECAY 
Evidence for a new pseudoscalar resonance at 1.26 GeV (8.45 
GeV/c, isobar model, phase shift), 4:17358 (COO-1545-241) 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC HEALTH/SAFETY STANDARDS 
Efforts by the Environmental Protection Agency to protect the 
public from environmental nonionizing radiation exposures, 
4:17202 (PB-279483) 
PUBLIC LANDS/RECOMMENDATIONS 
‘The d-2 book’ lands of national interest in Alaska, 4:17086 (PB- 
279901) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES/CONTRACTS 
Energy supply contracts and shutdown of factories, 4:16396 
PUBLIC UTILITIES/FINANCIAL DATA 
Economic development of regional public utilities from 1961-1978, 
4:16349 
PUBLIC UTILITIES/RATE STRUCTURE 
California rate experiments: lifeline or leadweight, 4:16347 
PULSARS/COSMIC X-RAY SOURCES 
Observations of low luminosity x-ray sources in Vela-Puppis, 
4:17235 (N-78-20029) 
PULSARS/X-RAY SPECTRA 
Extended observations of Vela X-1 by OSO-8, 4:17234 (N-78- 
17958) 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSED REACTORS/TRANSIENTS 
Transients at fast pulse reactors. Simulation results, 4:16237 
(JINR-3-10906) 
PUMPED STORAGE/FEASIBILITY STUDIES 
Mechanical energy storage systems: compressed air and 
underground pumped hydro, 4:16279 
PUMPED STORAGE POWER PLANTS/AVAILABILITY 
Report on equipment availability for the ten-year period, 1967- 
1976. A report of the Equipment Availability Task Force of the 
Prime Movers Committee, 4:15892 (EEI-77-64) 
PUMPED STORAGE POWER PLANTS/ECONOMICS 
Marginal investment outlay per unit for pumped storage power 
plants, 4:16285 


PUMPED STORAGE POWER PLANTS/HYDRAULIC 
_ TURBINES 


Estimating reversible pump-turbine characteristics, 4:16282 (PB- 
277535) 
Model tests of reversible hydraulic machines, 4:16284 
PUMPED STORAGE POWER PLANTS/PERFORMANCE 
Energetic characteristics of pumped storage hydroelectric power 
lants and their utilization, 4:16283 
PUMPED STORAGE POWER PLANTS/PUMPS 
Construction of motor generators for pumped storage power 
stations, 4:16281 (AED-CONF-78-155-005) 
Estimating reversible pump-turbine characteristics, 4:16282 (PB- 
277535) 
PUMPED STORAGE POWER PLANTS/RELIABILITY 
Report on equipment availability for the ten-year period, 1967- 
1976. A report of the Equipment Availability Task Force of the 
Prime Movers Committee, 4:15892 (EEI-77-64) 
PUMPED STORAGE POWER PLANTS/ 
TURBOGENERATORS 
Construction of motor generators for pumped storage power 
= 4:16281 (AED-CONF-78-155-005) 


See also SOLAR WATER PUMPS 
TURBOMACHINERY 
WIND-POWERED PUMPS 





PUMPS/DESIGN 
Ty reversible pump-turbine characteristics, 4:16282 (PB- 
27753 
PUMPS/MAINTENANCE 
reversible pump-turbine characteristics, 4:16282 (PB- 
277535) 
PUMPS/PERFORMANCE 
Geothermal well pump performance sensing system and monitor 
therefor (Patent), 4:15873 
PUMPS/PERFORMANCE TESTING 
First-quadrant two-phase flow in centrifugal pumps. Master's 
thesis, 4:16896 (AD- A-052638) 
PUMPS/POWER SUPPLIES 
Calculations and in situ experiinental data on a water pumping 
system directly connected to an 1/2 K photovoltaic convertors 
array, 4:15628 
imization of a pumping station powered by a photovoltaic 
converter, 4:15588 
= station powered by a photovoltaic converter in the 
1, 4:15587 
Water pumping system using solar power from photovoltaic 
source, 4:15629 
PROCESS 


Studies of Zr complexes with butyl] lauryl phosphoric acid 
(Secondary degradation product in TBP-dodecane), 4:15314 
(CONF-780304-) 

PURNIMA REACTOR/REACTOR INSTRUMENTATION 

Nuclear instrumentation of the zero energy fast reactor 
— - design specifications and operational experience, 
4:16212 


PVC 
(Polyvinyl chloride.) 
PVC/HEALTH HAZARDS 
Levels of CEA among viny] chloride and polyviny] chloride 


tes be ad a 17197 


See also URDENNES REACTOR 
ARKANSAS-1 REACTOR 
ARKANSAS-2 REACTOR 
EFDR-50 REACTOR 
LOFT REACTOR 
MAINE YANKEE REACTOR 
NECKAR REACTOR 
OCONEE-1 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
OTTO HAHN REACTOR 
PALISADES-1 REACTOR 
THREE MILE ISLAND-1 REACTOR 
WYHL-I REACTOR 

PWR TYPE REACTORS/BLOWDOWN 
Quarterly progress report on blowdown heat transfer separate- 
= program for April-June 1978, 4:16253 (NUREG/CR- 


PWR TYPE REACTORS/CONSTRUCTION 
Assessment of erecting nuclear power plants below ground in an 
open building pit. Final report of a study for the Minister of the 
Interior BMI - No. SR 44, 4:16037 (Juel-1478) 
PWR TYPE REACTORS/CORE FLOODING SYSTEMS 
— on on series 4 reflood experiment, 4:16226 (JAERI-M- 
Examination of the reflood analysis code (REFLA-1D) by PWR- 
FLECHT data, 4:16233 (SAERI-M-7382) 
Report on series 5 reflood experiment, 4:16234 _— M-7383) 
PWR TYPE REACTORS/DENATURED FUEL 
Evaluation of denatured thorium fuel cycles in pressurized water 
reactors, 4:16033 (CONF-77061 1-41) 
PWR TYPE REACTORS/DEPARTURE NUCLEATE BOILING 
Reliability predictions for a pressurized water reactor during the 
design process, 4:16047 
PWR TYPE REACTORS/ECCS 
Analysis of loss of coolant accident and emergency core cooling 
system, 4:16247 
ow construction of test sections for reflood phase of PWR 
A, 4:16236 (JAERI-M-7446) 
ROSA-II test data report, 8. Effects of downcomer gap and ECCS 
se flow rate (runs 324, 325, 326), 4:16227 (JAERI-M- 
PWR TYPE REACTORS/ELECTRIC CABLES 
Environmental qualification test of electrical penetration for PWR 
My tape power plants, 4:16043 
PWR TYPE REACTORS/FUEL CANS 
Contribution to the question of stress-corrosion cracking of 


austenitic stainless steel cladding in nuclear power plants, 
4:16016 
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PWR TYPE REACTORS/FUEL ELEMENTS 
Corrected and updated data for IFA-429 from beginning of life 
through June 1978, 4:16022 (NUREG/CR-0478) 
Loss-of-Coolant Accident test series: Test LOC 3 experiment 


ification, 4:16264 (TFBP-TR-306) 
PWH TYPE REACT CTORS/FUEL-CLADDING INTERACTIONS 


Development of the analytical design of strongly loaded fuel rods 
with zircaloy claddin, ings for advanced pressurized water 
reactors, 4:16030 (BMFT-FB-K-78-02) 

PWR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Spirt computer program (stress-strains from pressures instigated 
by reactor transients), 4:16262 (RE-A-78-189) 

PWR TYPE REACTORS/LOSS OF COOLANT 

Analysis of loss of coolant accident and emergency core cooling 
system, 4:16247 

Analytical study of thermo-hydrodynamic behaviour of the 
reflood-phase during a LOCA, 4:16244 (KFK-2545) 

ign and construction of test sections for reflood phase of PWR 
‘A, 4:16236 (JAERI-M-7446) 

Environmental qualification test + - meen penetration for PWR 
type nuclear power —_ 4:1 

Examination of the reflood enh cas (REFLA-1D) by PWR- 
FLECHT data, 4:16233 (JAERI-M-7382) 

Loss-of-Coolant Accident test series: Test LOC 3 experiment 
operating specification, 4:16264 (TFBP-TR-306) 

Report on series 5 reflood experiment, 4:16234 (JAERI-M-7383) 

ROSA-II test date “r rt, 9. The largest hot leg breaks (runs 418, 
419, 420 and 423), 4 :16228 (JAERI-M-7239) 

PWR TYPE REACTORS/MELTDOWN 

Quarterly progress ~ on fission product behavior in LWRs 
for the period April-June 1978 (Fuel rods defected in a steam 
atmosphere), 4:16256 — 

PWR TYPE REACTORS/PIPES 

Mechanical factors ges reliability of pressure components 
(fatigue, cracking), 4:1 

Piping for nuclear plants, x? 16026 

Reliability of piping in light water reactors, 4:16027 

PWR TYPE REACTORS/POWER-COOLING-MISMATCH 

ACCIDENTS 

Transient behavior of pressure and wall temperature in water flow 
in a tube under flow reduction conditions. Transient flow 
boilin a at an atmospheric pressure, (3), 4:16235 
(JAERI-M-7396) 

PWR TYPE REACTORS/PRESSURE VESSELS 

Description of a study for the thermal anneal of neutron- 
embrittled reactor vessel materials, 4:16028 

Influence of neutron dosimetry on radiation damage 
considerations in LWR pressure vessels, 4:16018 (EUR- 
5667(Pt.1)) 

Mechanical factors affecting reliability of pressure components 
(fatigue, cracking), 4:16272 

AVIA: A computer code to calculate the probability of 
ong vessel failure from pressure-transient occurrences, 
271 
Sensitivity of pressure vessel reliability to material and other 
factors, 4:16273 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Instruments for the continuous measurement of the boric acid 
concentration in PWR’s, 4:16053 (NP-tr-2060) 

Verification of the design features of the constituent materials of 
the primary circuit in PWRs, 4:16035 

PWR TYPE REACTORS/RADIATION PROTECTION 

Reduction of radiation levels in light water reactor power stations 

by means of design measures, 4:16267 
PWR TYPE REACTORS/RADIOACTIVE WASTES 

Review of solid radioactive waste practices in light-water-cooled 

nuclear reactor power plants, 4:16021 (NUREG/CR-0144) 
PWR TYPE REACTORS/REACTOR COMPONENTS 
Prediction of reliability and residual life of reactor pressure 


components, 4:16046 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
PWR normal shutdown transient response using Runge-Kutta’'s 
technique, 4:16050 
Study of magnetic filtration applications to the primary and 
secondary systems of PWR plants, 4:16042 
PWR TYPE REACTORS/REACTOR CORES 
Holddown structure for a nuclear reactor core (Patent), 4:16040 
PWR TYPE REACTORS/REACTOR MATERIALS 
Neutron energy spectrum determination for irradiation damage 
study of reactor structural materials, 4:16019 (EUR-5667(Pt.1)) 
Prediction of radiation damage in structural materials outside the 
reactor core, 4:16034 (EUR-5667(Pt.1)) 
Verification of the design features of the constituent materials of 
the primary circuit in PWRs, 4:16035 
PWR TYPE REACTORS/REACTOR SAFETY 
Risk Assessment Review Group report to the U.S. Nuclear 
Regulatory Commission, 4:16257 (NUREG/CR-0400) 
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Water reactor safety programs sponsored by the Nuclear 
Regulatory Commission's Division of Reactor Safety Research. 
Quarterly technical progress report, July-September 1978, 
4:16258 (NUREG/CR-0412) 

PWR TYPE REACTORS/RISK ASSESSMENT 

Risk Assessment Review Group report to the U.S. Nuclear 

Regulatory Commission, 4:16257 (NUREG/CR-0400) 
PWR TYPE REACTORS/SHIELDS 

Shielding against neutron streaming in pressurized-water reactors, 
4:16032 (CEA-CONF-3966) 

PWR TYPE REACTORS/STEAM GENERATORS 

Behavior of steam generator tube materials in pressurized water 
nuclear reactors, 4:16044 

Increased concentration of salts on heat transfer surfaces, 4:16039 
(SVF-37) 

PWR TYPE REACTORS/STEAM LINES 

Backpressure-tight main steam isolating valves for pressurized 

water reactors, 4:16041 
PWR TYPE REACTORS/STEAM SYSTEMS 

Nuclear-reactor steam-generator shut-off valve (Patent; PWR), 

4:16157 
PWR TYPE REACTORS/STEAM TURBINES 
Investigation of the conditions of impulse unloading of a steam 


turbine of the monoblock of a nuclear power plant with a PWR- 


1000 reactor, 4:16051 
PWR TYPE REACTORS/THORIUM CYCLE 
Effect of the Th-232/U-238 ratio on the conversion ratio of 
PWR’s, 4:16036 (IEA-492) 
Evaluation of denatured thorium fuel cycles in pressurized water 
reactors, 4:16033 (CONF-77061 1-41) 
PWR TYPE REACTORS/WASTE MANAGEMENT 
Review of solid radioactive waste practices in light-water-cooled 
nuclear reactor power plants, 4:16021 (NUREG/CR-0144) 
PYRAZOLINES/CHEMICAL REACTIONS 
Validation of '*CO: breath analysis as a measurement of 
demethylation of stable isotope labeled aminopyrine in man 
(13C, 14C), 4:17117 
PYRIDINIUM COMPOUNDS/IONIC CONDUCTIVITY 
Crystal structure and conductivity of AgI-based solid electrolytes 
II, 4:16745 
PYROLYTIC CARBON/SURFACE COATING 
Development of a gas injector for HTR-particle coating in fluid 
beds, 4:16066 (Juel-1457) 
PYROPHOSPHATES/LABELLING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
PYRROLES/PHOTOIONIZATION 
Accurate photoionization thresholds by multiphoton ionization: 
Pyrrole, 4:17283 


Q 


QUANTITATIVE CHEMICAL ANALYSIS/RESEARCH 
PROGRAMS 
General Chemistry Division quarterly report, April-June 1978, 
4:16749 (UCID-15644-78-2) 
QUANTUM CHROMODYNAMICS/CURRENT ALGEBRA 
Color-charge algebres in Adler's chromodynamics, 4:17430 
QUANTUM CHROMODYNAMICS/ELECTRON-POSITRON 
INTERACTIONS 
Energy correlations in electron-positron annihilation: Testing 
quantum chromodynamics, 4:17425 
Observables for the analysis of event shapes in e* e~ annihilation 
and other proceses, 4:17424 
QUANTUM CHROMODYNAMICS/ELECTROPRODUCTION 
Electroproduction of charmed particles in quantum 
chromodynamics, 4:17384 
QUANTUM CHROMODYNAMICS/HADRON-HADRON 
INTERACTIONS 
Quantum-chromodynamic approach for the large-transverse- 
momentum production of particles and jets, 4:17406 
QUANTUM CHROMODYNAMICS/HAMILTONIANS 
Theoretical and high energy physics. Progress report, 1977-1978 
(Summaries of research activities at the University of 
Minnesota), 4:17334 (COO-1764-342) 
QUANTUM CHROMODYNAMICS/INSTANTONS 
Instanton contributions to fermion Green's functions in massless 
quantum chromodynamics, 4:17427 
QUANTUM CHROMODYNAMICS/PARTICLE KINEMATICS 
Polarized quarks and quantum chromodynamics, 4:17414 
QUANTUM CHROMODYNAMICS/SUM RULES 
Sum rules for light quarks in quantum chromodynamics, 4:17419 


QUINOLINES/LABELLING 


QUANTUM ELECTRODYNAMICS/ELECTROMAGNETIC 
RADIATION 
Quantum electrodynamics and light rays (Two-point correlation 
functions), 4:17422 (ORO-3992-354) 
QUANTUM FIELD THEORY 
See also QUANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/UNITARITY 
s-channel unitarity and a restriction on the Froissaron coupling 
constant, 4:17434 
QUANTUM MECHANICS/JASTROW THEORY 
Application of Jastrow wave functions to quantum lattice spin 
theories, 4:17509 
QUARK CONFINEMENT 
See BAG MODEL 
QUARK MODEL 
See also FLAVOR MODEL 
QUARK MODEL/BOUND STATE 
Metastable exotic mesons, 4:17376 
QUARK MODEL/CABIBBO ANGLE 
Cabibbo angle in a six-quark gauge model, 4:17431 
QUARK MODEL/EXOTIC RESONANCES 
phiv production by photons as a signature for four-quark states, 
4:17382 
QUARK MODEL/MASS DIFFERENCE 
Magnetic moments, hadron masses, and quark masses, 4:17380 
QUARK MODEL/MESON RESONANCES 
Multiquark mesons revisited (Review), 4:17402 (ORO-3992-344) 
QUARK MODEL/MESONS 
Multiquark mesons revisited (Review), 4:17402 (ORO-3992-344) 
QUARK MODEL/SUM RULES 
Sum rules for light quarks in quantum chromodynamics, 4:17419 
QUARK MODEL/VACUUM POLARIZATION 
Vacuum polarization at long distances and the heavy-quark- 
antiquark potential, 4:17375 
QUARK-HADRON INTERACTIONS 
Pure vector-type quark-quark interaction and the spi 
of large-angle elastic nucleon-nucleon scattering, " 17410 
QUARKS/ANNIHILATION 
Collinear and infrared divergences in the two-gluon annihilation 
of a quark-antiquark pair, 4:17401 
QUARKS/ANTIPARTICLES 
New particles, theoretical (Review), 4:17387 (LBL-7977) 
QUARKS/COUPLING CONSTANTS 
Quark and lepton couplings in the weak interactions, 4:17392 
QUARKS/DECAY 
Instanton contributions to fermion Green's functions in massless 
quantum chromodynamics, 4:17427 
QUARKS/ELASTIC SCATTERING 
Inclusive production of large-p/sub T/ protons and quark-quark 
elastic scattering, 4:17413 
Polarized quarks and quantum chromodynamics, 4:17414 
Quark-quark interaction and large-angle elastic proton-proton 
scattering, 4:17412 
QUARKS/ELECTRIC CHARGES 
Determining the fifth quark’s charge: the role of T leptonic 
widths, 4:17385 (COO-1764-345) 
QUARKS/NEUTRAL-CURRENT INTERACTIONS 
Quark and lepton couplings in the weak interactions, 4:17392 
QUARKS/PARTICLE INTERACTIONS 
Spin structure in meson spectroscopy with an effective scalar 
confinement of quarks, 4:17378 
QUARKS/PARTICLE PROPERTIES 
New (quark) flavors, 4:17441 (FERMILAB-CONF-78/17-THY) 
Upsilon particle (Historical review), 4:17364 
QUARKS/POTENTIAL SCATTERING 
New (quark) flavors, 4:17441 (FERMILAB-CONF-78/17-THY) 
QUARKS/WAVE FUNCTIONS 
Wigner coefficients for SU(6) C SU(3) xSU(2), 4:17514 
QUARKS/WEAK PARTICLE DECAY 
New particles, theoretical (Review), 4:17387 (LBL-7977) 
QUARKS/WEAK-COUPLING MODEL 
Model-independent remarks on electron-quark parity-violating 
neutral-current couplings, 4:17393 
QUARTZ/MATERIALS TESTING 
Handling of buffer material quartz-bentonite, 4:15384 (KBS-TR- 
37 


QUARTZ/TEMPERATURE GRADIENTS 
Temperature calculations for a rock storage in one level for final 
disposal of radioactive waste. Report number 3, 4:15385 (KBS- 
TR-45) 
QUEBEC/NUCLEAR POWER 
Planning for energy in Quebec, 4:16008 (77-CNA-300) 
QUINOLINES/LABELLING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 





RADIATION ACCIDENTS/ALARM SYSTEMS 
R 


RADIATION ACCIDENTS/ALARM SYSTEMS 
Investigation on the characteristics of criticality accident detector, 
4:16210 (UTNL-R-0036) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DAMAGE (NONBIOLOGIC) 
See RADIATION EFFECTS 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also BUBBLE CHAMBERS 
CHERENKOV COUNTERS 
DIELECTRIC TRACK DETECTORS 
DOSEMETERS 
GAMMA CAMERAS 
IONIZATION CHAMBERS 
NUCLEAR EMULSIONS 
PHOTOGRAPHIC FILM DETECTORS 
RADIATION MONITORS 
RADIOISOTOPE SCANNERS 
SHOWER COUNTERS 
SPECTROMETERS 
RADIATION DETECTORS/DC AMPLIFIERS 
A dc amplifier for nuclear particle measurement. Final report, 
December 1975-November 1977, 4:16989 (N-78-19394) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION EFFECTS/BIOLOGICAL EFFECTS 
Biological effects of nonionizing electromagnetic radiation. 
Volume II. Number 3, March 1978. Quarterly report December 
1977-March 1978, 4:17199 (AD-A-052779) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES/BIOLOGICAL REPAIR 
Bone marrow regeneration following large field radiation, 4:17169 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
RADIATION MONITORING/AUTOMATION 
Monitoring system of the Tritium Research Laboratory, Sandia 
Laboratories, Livermore, CA, 4:17075 (SAND-78-8608) 
RADIATION MONITORING/TRITIUM METERS 
Tritium monitoring at the Sandia Tritium Research Laboratory, 
4:17076 (SAND-78-8657) 
RADIATION MONITORS/PERFORMANCE 
Energy deposition measurement by thin-film resistors, 4:17026 
RADIATION PROTECTION/EDUCATION 
Radiation protection enrollments and degrees, 1977. Enrollments/ 
Fall 1977; degrees granted/July 1966-June 1977, 4:16369 (DOE/ 
TR-0013) 
RADIATION PROTECTION/GOVERNMENT POLICIES 
Radiation health and safety. Hearings before the Committee on 
Commerce, Science, and Transportation, United States Senate, 
Ninety-Fifth Congress, First Session, June 16, 17, 27, 28, and 29, 
1977, 4:17208 
RADIATION PROTECTION/HEARINGS 
Radiation health and safety. Hearings before the Committee on 
Commerce, Science, and Tr=asportation, United States Senate, 
Ninety-Fifth Congress, First Session, June 16, 17, 27, 28, and 29, 
1977, 4:17208 
RADIATION PROTECTION/REGULATIONS 
Conditions and limitations on the general license provisions of 10 
CFR 150.20. Rules and Regulations. Annual report, 4:17205 
(PB-279286) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIO EQUIPMENT POWER SUPPLIES/SOLAR CELL 
ARRAYS 
New energies in telecommunications, 4:15590 
Solar generators for supplying broadcasting and television 
equipment, 4:15630 
RADIO EQUIPMENT POWER SUPPLIES/WIND TURBINES 
New energies in telecommunications, 4:15590 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/GASEOUS WASTES 
Calculation of releases of radioactive materials in gaseous effluents 
from nuclear-powered merchant ships (NMS-GEFF code), 
4:17073 (NUREG-0466) 


ERA Vol. 4, No. 7 


RADIOACTIVE EFFLUENTS/MAXIMUM PERMISSIBLE 
LEVEL 


Calculation of releases of radioactive materials in gaseous effluents 
from nuclear-powered merchant ships (NMS-GEFF code), 
4:17073 (NUREG-0466) 

RADIOACTIVE EFFLUENTS/RADIATION DOSES 

Application-oriented concept for calculating environmental 
impacts through exhaust air emissions from nuclear facilities for 
sites in the Federal Republic of Germany, 4:16181 (Juel-1485) 

Concepts for the calculation of radiation exposure in the 
environment of nuclear plants for planning and surveillance 
purposes, 4:16184 

Estimated radiological effects of the normal discharge of 
radioactivity from nuclear power plants in the Netherlands with 
a total capacity of 3500 MWe, 4:16179 

Implications of collective dose evaluation to limiting reactor 
releases, 4:16185 

Nuclear energy and environment, 4:16187 

Problems of radiation safety of population and environmental 
protection relative to operation of nuclear power stations, 
4:16186 

Production and emission of carbon-14 from nuclear power stations 
and reprocessing plants and its radioecological significance, 
4:16183 

Radioactive effluents and environment of nuclear power plant, 
4:16188 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 

Characterization of emissions from plutonium-uranium oxide fuel 
fabrication, 4:15430 (PB-278747) 

RADIOACTIVE MATERIALS/DATA ACQUISITION 

Summary report of the state surveillance program on the 
transportation of radioactive materials. Report for 1973-76, 
4:16829 (PB-279585) 

RADIOACTIVE MATERIALS/TOXICITY 

Toxicology research projects directory, 1978. Monthly repts, 

4:17195 (NTISUB/D-245) 
RADIOACTIVE MATERIALS/TRANSPORT 

Summary report of the state surveillance program on the 
transportation of radioactive materials. Report for 1973-76, 
4:16829 (PB-279585) 

Transportation of radioactive material in South Carolina, 4:15336 
(NUREG/CR-0266) 

RADIOACTIVE MATERIALS/TRANSPORT REGULATIONS 

Collection of ministerial circulars on the transport of radioactive 
substances, 4:15331 (CNEN-Doc-DISP-77-9) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL/CLAYS 

Consequences of radiation from sorbed transplutonium elements 

on clays selected for waste isolation, 4:15381 (CONF-7809100-2) 
RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 

IMPACTS 

Generic waste management concepts for six LWR fuel cycles, 
4:15378 (CONF-780304-) 

RADIOACTIVE WASTE DISPOSAL/GASEOUS WASTES 

Treatment and disposal of radioactive wastes, 4:15420 

RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

Treatment and disposal of radioactive wastes, 4:15420 

RADIOACTIVE WASTE DISPOSAL/GLACIERS 
Treatment and disposal of radioactive wastes, 4:15420 

RADIOACTIVE WASTE DISPOSAL/LIQUID WASTES 
Treatment and disposal of radioactive wastes, 4:15420 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Technical and philosophical aspects of ocean disposal, 4:15409 
(PB-279971) 

Treatment and disposal of radioactive wastes, 4:15420 

RADIOACTIVE WASTE DISPOSAL/MEETINGS 

Risk analysis and geologic modelling in relation to the disposal of 

radioactive wastes into geological formations, 4:15428 
RADIOACTIVE WASTE DISPOSAL/PUBLIC OPINION 
Public attitudes regarding nuclear wastes, 4:15377 (CONF-780304- 


) 

Waste disposal - a progress report, 4:15371 (77-CNA-400) 
RADIOACTIVE WASTE DISPOSAL/RADIATION HAZARDS 
Preliminary assessment of the radiological protection aspects of 
disposal of high-level waste in geologic formations, 4:15405 

(NRPB-R-69) 
RADIOACTIVE WASTE DISPOSAL/RECOMMENDATIONS 
Report of the special advisory committee on nuclear waste 
disposal. Research report, 4:15407 (PB-279271) 
RADIOACTIVE WASTE DISPOSAL/RISK ASSESSMENT 
Risk methodology for geologic disposal of radioactive waste: 
sensitivity analysis techniques, 4:15352 (NUREG/CR-0390) 
Seismotechtonic risk modelling for nuclear waste disposal in the 
Swedish bedrock, 4:15387 (KBS-TR-51) 
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Status and future developments of risk analysis for repositories of 
rane ost an in salt formations in the Federal Republic of 
Germany, 4:15426 

RADIOACTI VE WASTE DISPOSAL/SALT DEPOSITS 

Predicted temperatures in a bedded-salt repository resulting from 
burial of DOE high-level nuclear waste canisters, 4:15413 
(SAND-78-0924) 

RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
Potential sites for a spent unreprocessed fuel facility (SURFF), 
southwesten part of the Nevada Test Site, 4:15416 (USGS- 

OFR-78-269) 
RADIOACTIVE WASTE DISPOSAL/SOLID WASTES 

Treatment and disposal of radioactive wastes, 4:15420 

RADIOACTIVE WASTE DISPOSAL/TRANSMUTATION 

Treatment and disposal of radioactive wastes, 4:15420 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Composition of ground water in deep layers of bedrock, 4:17219 
(KBS-TR-36) 

Consideration of radiolysis of ground water, 4:15401 (KBS-TR-78) 

Geologic and hydrogeologic basic documentation on the Stripa 
Test Station, 4:15393 (KBS-TR-63) 

Geological aspects of disposal of solid, high-level radioactive 
waste, 4:15417 

Ground water movements around a repository. Thermal analyses, 
4:15388 (KBS-TR-54-02) 

Ground water investigations in the bedrock at Lake Finnsjoen, 
Sweden, 4:15390 (KBS-TR-60) 

Mathematical modeling of radionuclide migration in a 
homogeneous clay formation, 4:15427 

Previous results of risk analysis of repositories for radioactive 
wastes in geologic salt formations in the Federal Republic of 
Germany, 4:15425 

Proving a potential site for the geological disposal of high-level 
radioactive waste, 4:15419 

Radioactive waste management in the United Kingdom, 4:15418 

Relative areal requirements for bedded salt disposal of LWR 
wastes from several fuel cycles, 4:15380 (CONF-780304-) 

Risk methodology for geologic disposal of radioactive waste: 
sensitivity analysis techniques, 4:15352 (NUREG/CR-0390) 

Selfinjection of highly compacted bentonite into rock joints, 
4:15397 (KBS-TR-73) 

Small-scale bentonite injection test on rock, 4:15399 (KBS-TR-75) 

Stress measurements in Scandinavian bedrock-conditions, results 
and interpretation, 4:15394 (KBS-TR-64) 

Study of the burial ground used for radioactive waste at the Little 
Forest area near Lucas Heights New South Wales, 4:15372 
(AAEC/E-427) 

Tectonic lineaments in the Baltic from Gaevle to Simrishamn, 
4:15389 (KBS-TR-59) 

Waste disposal - a progress report, 4:15371 (77-CNA-400) 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

STORAGE 

Analyses and age determinations of groundwater in large depths, 
4:17209 (KBS- TR-62) 

Highly compacted Na eS as buffer substance, 4:15398 
{KBS-TR.74) 

RADIOACTIVE WASTE FACILITIES/MAINTENANCE 

NWCF maintenance features and capabilities, 4:15362 (CONF- 
781105-40) 

RADIOACTIVE WASTE FACILITIES/OFF-GAS SYSTEMS 

Off-gas cleanup system considerations for fluidized-bed 
radioactive waste calcination at the ICPP, 4:15364 (ICP-1162) 

RADIOACTIVE WASTE FACILITIES/RADIATION DOSES 

Estimated radiological doses from the gaseous effluents of a model 

high-level waste solidification facility, 4:15358 (CONF-780304-) 
RADIOACTIVE WASTE FACILITIES/REMOTE HANDLING 

Design, fabrication, and mockup testing in the Remote 

Maintenance Development Facility, 4:15363 (CONF-781105-46) 
RADIOACTIVE WASTE FACILITIES/SAFETY 
Back end of the nuclear fuel cycle: the view from the caboose 
(Repository), 4:15379 (CONF-780304-) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Management of Canada’s nuclear wastes, 4:15349 (EP-77-6) 
RADIOACTIVE WASTE MANAGEMENT/GOVERNMENT 

POLICIES 

History and interpretation of radioactive waste management in the 
United States, 4:15406 (NUREG-0412) 

RADIOACTIVE WASTE MANAGEMENT/ 

RECOMMENDATIONS 

Alternatives for long-term management of defense transuranic 
waste at the Idaho National Engineering Laboratory, 4:15350 
(IDO-10075) 

RADIOACTIVE WASTE MANAGEMENT/REGULATIONS 

Essays on issues relevant to the regulation of radioactive waste 
management, 4:15351 (NUREG-0412) 


RADIOACTIVE WASTE STORAGE/RADIONUCLIDE 


ee waste mangement in Canada, 4:15342 (CONF- 
7606 183-) 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
State and local grant awards - October-March fy 1977, 4:16365 
(PB-279888) 
Waste management. Savannah River Laboratory quarterly report, 
October-December 1976, 4:15343 (DPST-76-125-4) 
Waste management. Savannah River Laboratory quarterly report, 
January-March 1977, 4:15344 (DPST-77-125-1) 
Waste management. Savannah River Laboratory quarterly report, 
April-June 1977, 4:15345 (DPST-77-125-2) 
Waste management quarterly report, July-September 1977, 
4:15346 (DPST-77-125-3) 
Waste management quarterly report, October-December 1977, 
4:15347 (DPST-77-125-4) 
Waste management quarterly report, January-March 1978, 4:15348 
(DPST-78-125-1) 
RADIOACTIVE WASTE PROCESSING 
See also TODOX PROCESS 
RADIOACTIVE WASTE PROCESSING/CALCINATION 
Effect of feed atomization and vessel configuration of fines 
formation and entrainment from fluidized-bed calciners, 4:15365 
(ICP-1175) 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Availability analysis of a krypton retention system using the GO 
methodology, 4:15325 (CONF-780304-) 
Reprocessing plant off-gas decontamination by selective 
absorption, 4:15324 (CONF-780304- 
RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 
Studies on inorganic exchangers - polyantimonic acid, 4:15354 
(BARC-894) 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Processing of liquid radioactive wastes of nuclear power plants by 
the reverse osmosis method, 4:15369 
RADIOACTIVE WASTE PROCESSING/PYROLYSIS 
Thermal decomposition of HARVEST feed slurries and the 
characterisation of the product, 4:15353 (AERE-R-8921) 
RADIOACTIVE WASTE PROCESSING/RESEARCH 
PROGRAMS 
Research and development activities waste fixation pro; 
ame progress report, April-June 1977, 4:15368 ( NL-2265- 


RADIOACT IVE WASTE PROCESSING/SOLIDIFICATION 

Analysis of — and operating costs associated with high-level 
waste solidification processes, 4:15357 (CONF-780304-) 

Bituminization of chemical sludge and evaporation concentrate, 
4:15367 (JAERI-M-7373) 

Estimated radiological doses from the gaseous effluents of a model 
high-level waste solidification facility, 4:15358 (CONF-780304-) 

Fixation of radioactive wastes in glass by a process of molecular 
stuffing, 4:15359 (CONF-780304-) 

Nuclear waste vitrification, 4:15356 (CONF-780304-) 

Research and development activities waste fixation program. 
_— progress report, April-June 1977, 4:15368 (PNL-2265- 


a decomposition of HARVEST feed slurries and the 
characterisation of the ye- te 4:15353 (AERE-R-8921) 
Treatment and disposal of radioactive wastes, 4:15420 
Volume reduction and solidification of radioactive wastes 
(Bitumenization process), 4:15361 (CONF-780304-) 
RADIOACTIVE WASTE PROCESSING/TRANSMUTATION 
Removal of actinides from nuclear fuel reprocessing wastes, 
4:15355 (CONF-780304-) 
RADIOACTIVE WASTE STORAGE 
Characterization of pollucite as a material for the long term 
storage of cesium-137, 4:15376 (ARH-SA-294) 
RADIOACTIVE WASTE STORAGE/DEGASSING 
Studies on the formation of radiolytic gases and heat generation 
during storage of radioactive bitumen and concrete products in 
underground storage spaces, 4:15403 (KFK-2076) 
RADIOACTIVE WASTE STORAGE/ENVIRONMENTAL 
IMPACTS 
High level defense waste and spent fuel characterization for 
geologic waste repositories, 4:15414 (SAND-78-1289C) 
RADIOACTIVE WASTE STORAGE/FEASIBILITY STUDIES 
Recommended well drilling and testing program, 4:15411 (PUB- 
5011) 
RADIOACTIVE WASTE STORAGE/RADIOLYSIS 
Studies on the formation of radiolytic gases and heat generation 
during storage of radioactive bitumen and concrete products in 
underground storage spaces, 4:15403 (KFK-2076) 
RADIOACTIVE WASTE STORAGE/RADIONUCLIDE 
MIGRATION 
Geosphere transport model for risk evaluation: Calculation of 
maximum concentration of activity at given distances from the 
waste disposal site due to water invasion, 4:15421 
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RADIOACTIVE WASTE STORAGE/RISK ASSESSMENT 
Evaluation of the safety of radioactive waste storage in geological 
formations: preliminary applications of fault tree analysis to salt 
formations, 4:15410 
Status and programme of the Austrian activities for final disposal 
of radioactive wastes in geological formations, 4:15422 
RADIOACTIVE WASTE STORAGE/SAFETY 
Safety of handling, storing and transportation of spent nuclear fuel 
and vitrified high-level wastes, 4:15431 (KBS-TR-42) 
RADIOACTIVE WASTE STORAGE/SITE SELECTION 
oo for site selection, bedrock-probing, 4:15278 (KBS- 


RADIOACTIVE WASTE STORAGE/TECHNOLOGY 


ASSESSMENT 
Alternative processes for the long-term storage of Kr-85, 4:15404 


-2482) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

Back end of the nuclear fuel cycle: the view from the caboose 
(Repository), 4:15379 (CONF-780304-) 

Experimental determination of the stress/strain situation in a 
sheared tunnel model with canister, 4:15400 (KBS-TR-76) 

Geologic modeling in risk assessment methodology for radioactive 
waste management, 4:15424 

Geosphere transport model for risk evaluation: Calculation of 
maximum concentration of activity at given distances from the 
waste disposal site due to water invasion, 4:15421 

Glasses as a first barrier for the long term storage of high level 
activity wastes, 4:15423 

Handling of buffer material quartz-bentonite, 4:15384 (KBS-TR- 
3 

High level defense waste and spent fuel characterization for 
geologic waste repositories, 4:15414 (SAND-78-1289C) 

— for site selection, bedrock-probing, 4:15278 (KBS- 

-60) 


Project for the handling and storage of vitrified high-level waste, 
4:15383 (KBS-TR-35) 
Rock sealing with bentonite, 4:15396 (KBS-TR-71) 
Status and programme of the Austrian activities for final disposal 
of radioactive wastes in geological formations, 4:15422 
Temperature calculations for a rock storage in one level for final 
disposal of radioactive waste. Report number 3, 4:15385 (KBS- 
TR-45) 
THAC-SIP-3D: a three-dimensional, transient heat analysis code 
using the strongly implicit procedure, 4:15382 (K/CSD/TM-24) 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
Institutional radioactive wastes. Final summary report 
medicine; isotope —— 4:15408 (PB-279582) 
RADIOACTIVE WASTES/HEAT TRANSFER 
Ground water movements around a repository. Thermal analyses, 
4:15388 (KBS-TR-54-02 
RADIOACTIVE WASTES/LEACHING 
Composition of ground water in deep layers of bedrock, 4:17219 
(KBS-TR-36) 
RADIOACTIVE WASTES/MATERIALS HANDLING 
Safety of handling, storing and transportation of spent nuclear fuel 
and vitrified aigh-level wastes, 4:15431 (KBS-TR-42) 
RADIOACTIVE WASTES/PACKAGING 
Some thermal analysis aspects of metal encapsulated waste, 
4:15360 (CONF-780304-) 
RADIOACTIVE WASTES/WASTE STORAGE 
Prediction of stress corrosion of carbon steel by nuclear process 
liquid wastes, 4:16681 (DP-1478) 
gn meprnen nhaenoer PROGRAMS 
ion carcinogenesis and related radiobiology. Special listing, 
4: 17167 (NTISUB/D/296-005) 
RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES/DESIGN 
Nuclear light source (Patent), 4:15441 
RADIOISOTOPE HEAT SOURCES/FUEL CANS 
Effect of phosphorus segregation to grain boundaries in Ir + 0.3 
wt % W alloys on high temperature ductility, 4:16642 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
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RADIOISOTOPE SCANNERS/GE SEMICONDUCTOR 
DETECTORS 
Compton scatter in germanium and its effect on imaging with 
gamma-ray position-sensitive detectors, 4:16990 (CONF-781028- 
1 


RADIOISOTOPES 
See also NEUTRON-DEFICIENT ISOTOPES 
RADIOISOTOPES/NUCLEAR DATA COLLECTIONS 
Table of isotopes, 4:17464 
RADIOLOGICAL PERSONNEL/EDUCATION 
Hospital structure and technical efficiency in the production of 
nuclear medicine. Doctoral thesis, 4:17147 (HRP-0023358) 
Radiation protection enrollments and degrees, 1977. Enrollments/ 
Fall 1977; degrees granted/July 1966-June 1977, 4:16369 (DOE/ 
TR-0013) 
RADIOMETERS/DESIGN 
Apparatus for converting radiant energy to electric energy 
(Patent), 4:15645 
RADIOMETRIC GAGES/EVALUATION 
Instruments for the continuous measurement of the boric acid 
concentration in PWR’s, 4:16053 (NP-tr-2060) 
RADIOMIMETIC DRUGS/RADIOSENSITIVITY EFFECTS 
DNA repair in V-79 cells treated with combinations of ultraviolet 
radiation and N-acetoxy-2-acetylaminofluorene, 4:17161 
RADIONUCLIDE MIGRATION 
(In environment.) 
RADIONUCLIDE MIGRATION/COMPARATIVE 
EVALUATIONS 
Influence of the rate of conversion of HT to HTO on projected 
radiation doses from release of molecular tritium, 4:17070 
(CONF-78 1029-6) 
RADIONUCLIDE MIGRATION/MATHEMATICAL MODELS 
Environmental aspects of americium (Transport through 
environment to man), 4:17071 (EML-348) 
RADIONUCLIDE MIGRATION/STATISTICAL MODELS 
Risk methodology for geologic disposal of radioactive waste: 
sensitivity analysis techniques, 4:15352 (NUREG/CR-0390) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/BLOOD-PLASMA CLEARANCE 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
RADIOPHARMACEUTICALS/EXCRETION 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614 
RADIOPHARMACEUTICALS/TISSUE DISTRIBUTION 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
RADIOPHARMACEUTICALS/TRANSPORT 
Transportation of radioactive material in South Carolina, 4:15336 
(NUREG/CR-0266) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/BIOLOGICAL EFFECTS 
Adriamycin cardiotoxicity: endomyocardial biopsy evidence of 
enhancement by irradiation, 4:17172 
RADIOTHERAPY/DEPTH DOSE DISTRIBUTIONS 
Use of a dynamic rangeshifter for modifying the depth-dose 
distributions of negative pions, 4:17171 
RADIOTHERAPY/SIDE EFFECTS 
Significance of mediastinal involvement in early stage Hodgkin's 
disease, 4:17168 
RADIOWAVE RADIATION 
See also SOLAR RADIO BURSTS 
RADIOWAVE RADIATION/BIOLOGICAL EFFECTS 
Focal hyperthermia as induced by RF radiation of simulacra with 
embedded tumors and as induced by EM fields in a model of a 
human body, 4:17198 (AD-A-051567) 
RADIOWAVE: RADIATION/HEALTH HAZARDS 
Efforts by the Environmental Protection Agency to protect the 
public from environmental nonionizing radiation exposures, 
4:17202 (PB-279483) 
RADON/RADIATION MONITORING 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
RAILWAYS/MONITORING 
Measurements in the framework of environmental protection. 
Measuring equipment and measuring standards for the 
determination of air-borne pollutants, 4:17066 
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RAILWAYS/POLLUTION CONTROL EQUIPMENT 
Measurements in the framework of environmental protection. 
Measuring equipment and measuring standards for the 
determination of air-borne pollutants, 4:17066 
RAJASTHAN-1 REACTOR/REACTOR PROTECTION 
SYSTEMS 
Reactor protective system for Rajasthan Atomic Power Project, 
4:16085 
RAJASTHAN-2 REACTOR/REACTOR PROTECTION 
SYSTEMS 
Reactor protective system for Rajasthan Atomic Power Project, 
4:16085 
RANGELANDS/GRASSHOPPERS 
Energy balance of the population of Orthochtha brachycnemis 
Karsch, the principal acridid species of the Lamto Savanna 
(Ivory Coast) (Grasshoppers), 4:17109 (BNWL-tr-202) 
RANKINE CYCLE POWER SYSTEMS/DESIGN 
Hybrid electric power generating system (Patent), 4:16957 
RANKINE CYCLE POWER SYSTEMS/OPERATION 
Hybrid electric power generating system (Patent), 4:16957 
RAPS-1 REACTOR 
See RAJASTHAN-1 REACTOR 
RAPS-2 REACTOR 
See RAJASTHAN-2 REACTOR 
RARE EARTH COMPLEXES/RESEARCH PROGRAMS 
Research in nuclear chemistry. Progress report, March 1, 1978- 
February 28, 1979, 4:16787 (ORO-1797-86) 
RAYLEIGH-TAYLOR INSTABILITY/STABILIZATION 
Shear stabilization of the Rayleigh-Taylor modes, 4:17566 
RDF 
See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also EXCURSIONS 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/AFTER-HEAT REMOVAL 
Post-accident heat removal in LMFBR’s, 4:16276 
REACTOR ACCIDENTS/DATA COMPILATION 
World-wide compilation of abnormal events in nuclear power 
plants, experimental and research reactors for 1969, 4:16223 
(GRS-7) 
REACTOR ACCIDENTS/ONE-DIMENSIONAL 
CALCULATIONS 
PHAETON2 computer code for analysing accidents in a .000 
MWe helium cooled fast reactor, 4:16246 (KFK-2561) 
REACTOR ACCIDENTS/RISK ASSESSMENT 
Method for risk analysis of nuclear reactor accidents, 4:16251 
(NUREG/CR-0049) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/ARC WELDING 
Flow tolerance evaluation of heat affected zones, 4:16164 
REACTOR COMPONENTS/MECHANICAL PROPERTIES 
Elastic structural elements for nuclear reactors. A critical review, 
4:16152 (KFK-2616) 
REACTOR COMPONENTS/RELIABILITY 
Defect analysis program applied to nuclear plant pressure 
component experience data, 4:16160 
Experimental determination of reliability data (LMFBR), 4:16086 
Modelling the time-dependent nature of structural reliability, 
4:16161 
Prediction of reliability and residual life of reactor pressure 
components (PWR), 4:16046 
REACTOR COMPONENTS/SERVICE LIFE 
Prediction of reliability and residual life of reactor pressure 
components (PWR), 4:16046 
REACTOR COMPONENTS/STRESS ANALYSIS 
Second international conference on structural safety and 
reliability, 4:16239 
Statically exact, rotationally symmetric finite shell element taking 
into account the two-dimensional stress state, 4:16151 (GRS-3) 
REACTOR COMPONENTS/TEST FACILITIES 
Design study on the helium engineering demonstration loop 
(HENDEL), 4:16063 (JAERI-M-7371) 
REACTOR COMPONENTS/WELDED JOINTS 
Influence of changes of material properties on the operating 
conditions of welded reactor pressure components, 4:16159 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 


REACTOR LICENSING/SPECIFICATIONS 


Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VI: reactor auxiliary systems. Part VII: instrumentation 
and control, 4:16091 (EPRI-NP-882(Vol.5)) 

REACTOR CONTROL SYSTEMS/MATHEMATICAL 

MODELS 

Multivariable control system identification using pseudorandom 
test inputs, 4:16178 

Process analysis and optimal control, 4:16177 (ZfK-339) 

REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/DYNAMIC LOADS 

Depressurization experiments on a plugged fibrous insulation in a 

horizontal pressure tube (HTGR), 4:16065 (Juel-1451) 
REACTOR COOLING SYSTEMS/FILTRATION 
Study of magnetic filtration applications to the primary and 
secondary systems of PWR plants, 4:16042 
REACTOR COOLING SYSTEMS/MEETINGS 
Reliability problems of reactor pressure components, 4:16696 
REACTOR COOLING SYSTEMS, VALVES 

Technical report on operating experience with BWR pressure 
relief systems, 4:16020 (NUREG-0462) 

REACTOR COOLING SYSTEMS/TURBULENT FLOW 

Velocity and temperature distributions in jets with initially non- 
uniform profiles (AGR), 4:16057 (CEGB-RD/B/N-3397) 

REACTOR COOLING SYSTEMS/VALVES 

Prototype bellows sealed nuclear valve development -reliability 
through testing, 4:16080 (AECL-5972) 

REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 

Analysis of the disassembly phase of hypothetical core disruptive 
accidents (HCDA) for the SNR-2000, 4:16241 (KFK-2491) 

Hypothetical core disruptive accident analysis of a 2000 
MWsub(e) liquid metal cooled fast breeder reactor, 4:16240 
(KFK-2490) 

KADIS: a program to analyse the disassembly phase of 
hypothetical accidents in LMFBRs, 4:16242 (KFK-2497) 
Qualification testing program plan for SIMMER. A computer 

code for LMFBR disrupted core analysis, 4:16250 - 
0457(Rev.0)) 
REACTOR CORE RESTRAINTS/STRESS ANALYSIS 

Summary of the CORTAC verification activity and the evaluation 
of 3-D effects (LMFBR), 4:16097 (GEFR-00293) 

REACTOR CORES/DEFORMATION 
Constitutive relations for nuclear reactor core materials, 4:16156 
REACTOR CORES/NEUTRON DOSIMETRY 
Miniature fission chambers with regenerable deposit, 4:16139 
(EUR-5667(Pt.1)) 
REACTOR CORES/SUPPORTS 
Holddown structure for a nuclear reactor core (Patent), 4:16040 
REACTOR EXPERIMENTAL FACILITIES/ON-LINE 

MEASUREMENT SYSTEMS 

Special purpose computer to computer interface, 4:17636 (IS-T- 
830 


REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VI: reactor auxiliary systems. Part VII: instrumentation 
and control, 4:16091 (EPRI-NP-882(Vol.5)) 
REACTOR INSTRUMENTATION/RESEARCH PROGRAMS 
Instrumentation and Controls Division biennial progress report, 
September 1, 1976-September 1, 1978, 4:16104 (ORNL-5483) 
REACTOR KINETICS 
Contribution analysing reactor physics experiments with the aid of 
spline-functions, 4:16142 (Juel-1477) 
Nuclear reactor noise analysis for surveillance and system 
identification via dynamic data system methodology, 4:16052 
REACTOR KINETICS/TWO-DIMENSIONAL 
CALCULATIONS 
KINTIC-2 user’s manual (LMFBR), 4:16102 (KFK-2508) 
REACTOR KINETICS EQUATIONS/ONE-DIMENSIONAL 
CALCULATIONS 
Extrapolation and approximation methods of time-discrete reactor 
dynamics, 4:16143 (TUBIK-54) 
REACTOR LICENSING/LEGAL ASPECTS 
Nuclear Regulatory Commission issuances, 4:16123 (NTISUB/D/ 
142-007) 
REACTOR LICENSING/SPECIFICATIONS 
Standard Review Plan, for the review of safety analysis reports 
for nuclear power plants, Revision No. 1 to Section 5, 4:16116 
(NTISUB/B-201-005-R2) 





REACTOR MATERIALS 


Standard Review Plan, for the review of safety analysis reports 
for nuclear power plants, Revision No. 1 to Section 13, 4:16117 
(NTISUB/B-201-013-R2) 

Standard Technical Specifications for General Electric Boiling 
Water Reactors, Revision of April 1, 1978. Technical report, 
4:16127 (PB-279753) 

REACTOR MATERIALS 

(See also specific materials.) 

See also NUCLEAR FUELS 
REACTOR MATERIALS/CORROSION 

Release of corrosion products from construction materials 
containing cobalt. Pt.2: Inconel X750 (BWR), 4:16023 
(STUDSVIK-78-1) 

REACTOR MATERIALS/CREEP 
Creep and creep rupture of thin stainless steel specimens, 4:16108 
REACTOR MATERIALS/FRACTURE PROPERTIES 

Fracture characterization of steels and implications for the 
reliability of nuclear pressure com = map 4:16162 

Verification of the design features of the constituent materials of 
the primary circuit in PWRs (PWR), 4:16035 

REACTOR MATERIALS/MATERIALS TESTING 

Fracture characterization of steels and implications for the 
reliability of nuclear pressure components, 4:16162 

Methods for mechanical testing of Materials under irradiation. 3. 
Investigation of material resistance to cyclic elastic-plastic 
strains and fracture, 4:16154 (NIIAR-P-25(319)) 

REACTOR MATERIALS/MECHANICAL PROPERTIES 

Materials for pressure vessels and the strength, 4:16146 

REACTOR MATERIALS/MECHANICAL TESTS 

Methods for mechanical testing of Materials under irradiation. 3. 
Investigation of material resistance to cyclic elastic-plastic 
strains and fracture, 4:16154 (NIIAR-P-25(319)) 

REACTOR MATERIALS/NEUTRON DOSIMETRY 

Neutron energy spectrum determination for irradiation damage 
study of reactor structural materials (BWR;PWR), 4:16019 
(EUR-5667(Pt.1)) 

Neutron spectrometry data in LMFBR benchmark and standard 
neutron fields, 4:16094 (EUR-5667(Pt.1)) 

REACTOR MATERIALS/NEUTRONIC DAMAGE 

FUNCTIONS 

Calculation of atomic displacement dose in fast reactors, 4:16093 
(EUR-5667(Pt.1)) 

Damage analysis: damage function development and application 
(LMFBR; GTR), 4:16095 (EUR-5667(Pt.2)) 

Prediction of radiation damage in structural materials outside the 
reactor core (PWR; LMFBR), 4:16034 (EUR-5667(Pt.1)) 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Effect of structure and alloying elements on void formation in 
austenitic steels and nickel alloys (LMFBR), 4:16089 (CEA- 

CONF-4013) 

Nuclear graphite based on coal tar pitch; behavior under neutron 
irradiation between 400 and 1400°C (HTGR), 4:16056 (CEA- 
CONF-4030) 

Swelling of Type-316 stainless steel at high fluences in EBR-2 
(LMFBR), 4:16107 

REACTOR MATERIALS/RADIATION HEATING 

Dosimetry methods for structural materials: nuclear heating, 
4:16140 (EUR-5667(Pt.1)) 

REACTOR MATERIALS/RESEARCH PROGRAMS 

Annual report of contract research for the Metallurgy and 
Materials Research Branch, Division of Reactor Safety 
Research, Fiscal Year 1977, 4:16261 (PB-281596) 

REACTOR MATERIALS/SPECIFICATIONS 

Main a for structural materials. Chapter 2 (GCFR), 
4:16114 

Operating conditions for the NPP structural materials. Chapter 1 
(GCFR), 4:16087 

REACTOR NOISE 

Nuclear reactor noise analysis for surveillance and system 

identification via dynamic data system methodology, 4:16052 
REACTOR NOISE/FOURIER ANALYSIS 

Discrete frequency identification using the HP 5451B Fourier 

analyser, 4:16141 (IEA-TI-58) 
REACTOR OPERATION/DATA 

Licensed operating reactors. Operating units status report, data as 
of 30 June 1978 (U.S. commercial units), 4:16124 (NUREG- 
0020(V 0l.2)(No.7)) 

Operating units status report data as of August 31, 1978 (U.S. 
commercial units), 4:16125 (NUREG-0020(Vol.2)(No.9)) 

REACTOR PROTECTION SYSTEMS/RELIABILITY 

Reliability of nuclear power plant safety systems, 4:16270 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 

Conceptions of safety and their lawful realisation, 4:16274 
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Risk Assessment Review Group report to the U.S. Nuclear 
Regulatory Commission (PWR; BWR), 4:16257 (NUREG/CR- 
0400 


REACTOR SAFETY/MEETINGS 

Nuclear energy and risk. Expert lectures, 4:16224 (GRS-10) 

Second international conference on structural safety and 
reliability, 4:16239 

REACTOR SAFETY/REGULATIONS 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 6, 4:16118 
(NTISUB/B/201-006-R 1) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 9, 4:16119 
(NTISUB/B/201-009-R6) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 9, 4:16120 
(NTISUB/B/201-009-R7) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 15, 4:16121 
(NTISUB/B/201-015-R1) 

REACTOR SAFETY/RESEARCH PROGRAMS 

Water reactor safety programs sponsored by the Nuclear 
oe Commission's Division of Reactor Safety Research. 
Quarterly technical progress report, July-September 1978, 
4:16258 (NUREG/CR-0412) 

REACTOR VESSELS 

Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part III: reactor assembly - deck. Part IV: reactor assembly - 
fabrication, 4:16090 (EPRI-NP-882(Vol.3)) 

CLE (FUEL) 
See FUEL CYCLE 
RECYCLING 
Land as a waste management alternative, 4:17087 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS/MEMBRANES 

Redox flow cell development and demonstration project, calendar 
year 1976, 4:16448 (N-78-19656) 

REDOX FUEL CELLS/SYSTEMS ANALYSIS 

Redox flow cell development and demonstration project, calendar 
year 1976, 4:16448 (N-78-19656) 

REFRACTORIES/CHEMICAL PROPERTIES 
Boron and refractory borides (Book), 4:16623 
REFRACTORIES/CORROSION 
Evaluation of ceramic refractories for slagging gasifiers: summary 
of progress to date, 4:14975 (ANL-78-61) 

REFRACTORIES/CRYSTAL STRUCTURE 

Boron and refractory borides (Book), 4:16623 
REFRACTORIES/FABRICATION 

Boron and refractory borides (Book), 4:16623 
REFRACTORIES/MAGNETIC PROPERTIES 

Boron and refractory borides (Book), 4:16623 
REFRACTORIES/MATERIALS TESTING 

Evaluation of ceramic refractories for slagging gasifiers: summary 
of progress to date, 4:14975 (ANL-78-61) 

REFRACTORIES/THERMAL SHOCK 

Evaluation of ceramic refractories for slagging gasifiers: summary 

of progress to date, 4:14975 (ANL-78-61) 
REFRIGERANTS/COMPARATIVE EVALUATIONS 

Significance of the non-aceotropic binary refrigerants, when used 

in heat pumps and refrigeration plants, 4:16485 
REFRIGERANTS/FLUORINATED ALIPHATIC 

HYDROCARBONS 

Significance of the non-aceotropic binary refrigerants, when used 
in heat pumps and refrigeration plants, 4:16485 

REFRIGERATING MACH CHINERY 
‘oe refrigeration system. Progress report, 4:15885 (NP- 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 


See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/CHEMICAL ANALYSIS 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
REFUSE DERIVED FUELS/COMBUSTION 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
REFUSE DERIVED FUELS/FABRICATION 
Process for producing fuel from solid waste (Patent), 4:15468 
REGGE POLES/REGGE TRAJECTORIES 
More on multi-particle Regge poles, 4:17433 
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REGION X 

See PACIFIC NORTHWEST REGION 
REGULATIONS 

See also POLLUTION REGULATIONS 
REGULATIONS/COMPLIANCE 

Costs of regulatory compliance: categories and estimating 
techniques (Methods for estimating cost to nuclear industry of 
compliance with regulations promulgated by EPA and NRC), 
4:16405 (PNL-2428) 

RELAYS/ELECTRONIC EQUIPMENT 

Carrier current relaying using pulse technique, 4:15988 
RELAYS/OPERATION 

Carrier current relaying using pulse technique, 4:15988 
RELIEF VALVES/FAILURES 

Technical report on operating experience with BWR pressure 
relief systems, 4:16020 (NUREG-0462) 

REMOTE HANDLING EQUIPMENT/DESIGN 
Design, fabrication, and mockup testing in the Remote 
Maintenance Development Facility, 4:15363 (CONF-781 105-46) 
REPROCESSING 
See also CIVEX PROCESS 
PUREX PROCESS 
REPROCESSING/DECISION MAKING 

Reprocessing decision (Evaluation of permit, delay, or prohibit 

options), 4:16371 
REPROCESSING/NUCLEAR MATERIALS DIVERSION 

Criteria for diversion resistance applied to process design using 

co-processing, 4:15307 (CONF-780304-) 
RESEARCH PROGRAMS 

See also COORDINATED RESEARCH PROGRAMS 
RESEARCH PROGRAMS/DIRECTORIES 

Toxicology research projects directory, 1978. Monthly repts, 
4:17195 (NTISUB/D-245) 

RESEARCH PROGRAMS/GRANTS 
State and local grant awards - October-March fy 1977, 4:16365 
(PB-279888) 
RESEARCH REACTORS 
See also FFTF REACTOR 
HFIR REACTOR 
IEAR-1 REACTOR 
JMTR REACTOR 
JRR-2 REACTOR 
JRR-3 REACTOR 
JRR-4 REACTOR 
MELUSINE-1 REACTOR 
NBSR REACTOR 
NSRR REACTOR 
OSIRIS REACTOR 
TAPIRO REACTOR 
ZEBRA REACTOR 
RESEARCH REACTORS/REACTOR ACCIDENTS 

World-wide compilation of abnormal events in nuclear power 
plants, experimental and research reactors for 1969, 4:16223 
(GRS-7) 

RESERVOIR ROCK/ELECTRIC CONDUCTIVITY 

Research on the physical properties of geothermal reservoir rock. 

Quarterly report, March 1978, 4:15854 (COO-2908-3) 
RESERVOIR ROCK/PHYSICAL PROPERTIES 

Research on the physical properties of geothermal reservoir rock. 

Quarterly report, March 1978, 4:15854 (COO-2908-3) 
RESERVOIR ROCK/POROSITY 
Research on the physical properties of geothermal reservoir rock. 
Quarterly report, March 1978, 4:15854 (COO-2908-3) 
RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 

Performance evaluation of a low-first-cost, three-ton, air-to-air 

heat pump in the heating mode, 4:16491 (ORNL/CON-18) 
RESIDENTIAL BUILDINGS/ENERGY CONSUMPTION 

Simulation of the system, Energy, Environment, and Economy. 
Economic model of Baden-Wuerttemberg. Part 1, 4:16388 
(IKE-K-51-2) 

Simulation of the system, Energy, Environment, and Economy. 
Economic model of Baden-Wuerttemberg. Part 2 (In German), 
4:16389 (IKE-K-54-2) 

RESIDENTIAL BUILDINGS/HEATING SYSTEMS 

Comparing the economic efficiency of future space heating 
systems for the private households sector (In German), 4:16490 
(IKE-K-54-6) 

Experience in the design, installation and operation of heat pumps 
using groundwater as source of heat, 4:16496 


RHODIUM ALLOYS/CRITICAL FIELD 


RESIDENTIAL BUILDINGS/POWER PLANTS 
Process for space heating using waste heat from combustion 
engines with simultaneous electric power generation (Patent), 
4:16486 


RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 
Solar demonstrations on federal residences--better planning and 
management control needed, 4:15710 (PB-279485) 
RESIDENTIAL BUILDINGS/SPACE HEATING 
Heat pump for heating residential and common rooms, 4:16495 
New concepts for large-scale hot water storage equipment in the 
domestic area, 4:16308 
Performance evaluation of a low-first-cost, three-ton, air-to-air 
heat pump in the heating mode, 4:16491 (ORNL/CON-18) 
Process for space heating using waste heat from combustion 
engines with simultaneous electric power generation (Patent), 


4:16486 
RESIDENTIAL BUILDINGS/WATER HEATERS 
Gas central heating for external wall connection. A novel energy 
saving development, 4:16497 
RESIDENTIAL SECTOR/FUEL CONSUMPTION 
ORNL model of household fuel uses, 4:16489 (CONF-78 1005-2) 
RESIDUAL FUELS/COKING 
Integrated process for the production of hydrocarbons from coal 
or the like in which fines from gasifier are coked with heavy 
hydrocarbon oil (Patent), 4:15010 
RESIDUAL FUELS/THERMAL CRACKING 
Method for preventing the formation of coke deposits in a 
fluidized bed reactor (Patent), 4:15166 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
RESIDUES/IN-SITU COMBUSTION 
Combustion rates for oil shale carbonaceous residue, 4:15256 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/SYNTHESIS 
Chromatography of metal ions with a thioglycolate chelating 
resin, 4:16758 
RESISTIVITY (ELECTRIC) 
See ELECTRIC CONDUCTIVITY 
RESONANCE NEUTRONS/TRANSMISSION 
Neutron capture and total cross-section measurements on fast 
reactor structural materials, 4:17457 (AERE-R-9058) 
RESOURCE RECOVERY ACTS/IMPLEMENTATION 
Solid waste management: implementing the Federal Resource 
Conservation and Recovery Act of 1976 in Texas, 4:16572 (PB- 
279311) 
URCES 


See also MINERAL RESOURCES 
RESOURCES/ENERGY POLICY 
Ecotechnology - the magic word. Planning of technology 
according to ecological criteria, 4:17106 
RESPIRATION/MEASURING METHODS 
Evaluation of radiorespirometry for the determination of 
monoamine oxidase activity in vivo utilizing [''C]octylamine as 
a substrate (Mice), 4:17123 
RESPIRATORY SYSTEM/PATHOLOGICAL CHANGES 
Effects of sulfate aerosols upon cardiopulmonary function in 
po pre monkeys (final report). (Second year final report: effects 
of nitrate and /or sulfate aerosols upon cardiopulmonary 
function), 4:17187 (PB-279393) 
RESPIRATORY SYSTEM DISEASES/RISK ASSESSMENT 
Health hazard evaluation determination report no. 75-171-448, 
ge Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 
RETICULOCYTES/MIGRATION 
Marrow cell egress: ss of the site of penetration into the 
sinus (Mice), 4:17132 
RETORTS 
See also CHEMICAL REACTORS 
RETORTS/DESIGN 
Vertical retort settings (Patent), 4:14965 
REVERSE-FIELD PINCH/DESIGN 
Reversed field pinch reactor study 3. Preliminary engineering 
design, 4:17584 (CLM-R-173) 
REVERSE-FIELD PINCH/PLANNING 
Reversed field pinch reactor study 2. Choice of parameters, 
4:17583 (CLM-R-172) 
RHENIUM/SUPERCONDUCTIVITY 
Very low temperature search for superconductivity in Pd, Pt, and 
Rh, 4:16666 
RHO-765 RESONANCES/LEPTONIC DECAY 
Sum rules for light quarks in quantum chromodynamics, 4:17419 
RHODIUM ALLOYS/CRITICAL FIELD 
Upper and lower critical fields of high-« amorphous 
superconductors, 4:16664 





RHODIUM BORIDES/ELECTRIC CONDUCTIVITY 


RHODIUM ve pee fs sl pe CONDUCTIVITY 
Superconducting and magnetic na pe cdan of ErRh,B,, 4:16665 
— BORIDES/MAGNETIZATION 
Superconducting and magnetic properties of ta 4:16665 
RHODIUM BORIDES/MAGNETOSTRICTI 
Superconducting and magnetic properties we EFRh,B,, 4:16665 
RHODIUM BORIDES/SUPERCONDU ICTIVITY 
Superconducting and magnetic properties of ErRh,B,, 4:16665 
RHODIUM BORIDES/THERMAL EXPANSION 
Superconducting and magnetic properties of ErRh,Bs, 4:16665 
RHR SYSTEMS 
(Residual heat removal.) 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design 
Part VIII: balance of plant, 4:16092 (EPRI-NP-882(Vol.6)) 
IDES 


See also NUCLEOSIDES 
RIBOSIDES/BIOCHEMICAL REACTION KINETICS 
New aspect of the use of 2’,3’-O-isopropylidene ribonucleosides 
for investigation of anomeric configuration, 4:17122 
RIBOSIDES/MOLECULAR STRUCTURE 
New aspect of the use of 2’,3’-O-isopropylidene ribonucleosides 
for investigation of anomeric configuration, 4:17122 
REACTOR 


See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO GRANDE RIFT/GEOPHYSICAL SURVEYS 
Regional geophysical setting of the Rio Grande rift, 4:15851 
RIO GRANDE RIFT/HEAT FLOW 
Regional geophysical setting of the Rio Grande rift, 4:15851 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Risk Assessment Review Group report to the U.S. Nuclear 
Regulatory Commission (PWR; BWR), 4:16257 (NUREG/CR- 


0400) 
RISK ASSESSMENT/CALCULATION METHODS 
Method for risk analysis of nuclear reactor accidents, 4:16251 
(NUREG/CR-0049) 
ROADS/DUSTS 
Quantifying the environmental impact of particulate deposition 
from dry unpaved roadways, 4:17042 (IS-T-826) 
ROADS/SITE SELECTION 
Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 
ROCK BURSTS/CONTROL 
Characteristics of underground blasting in burst-prone coal seams, 
4:15088 
Infusion to prevent rock bursts, 4:15063 
OCKS 


See also RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/FRACTURE PROPERTIES 
Geophysical borehole measurements, 4: ony (KBS-TR-61) 
ROCKS/HYDROTHERMAL ALTERATIO 
Hydrothermal alteration at the Roosevelt Hot Springs Thermal 
Area, Utah: petrographic characterization of the alteration to 2 
kilometers depth, 4:15850 (IDO-78-170.a.1.1) 
ROCKS/PERMEABILITY 
Ground water investigations in the bedrock at Lake Finnsjoen, 
Sweden, 4:15390 (KBS-TR-60) 
Permeability measurements., 4:15391 (KBS-TR-61) 
ROCKS/SEALS 
Rock sealing with bentonite, 4:15396 (KBS-TR-71) 
ROCKS/STRESS ANALYSIS 
Stress measurements in Scandinavian bedrock-conditions, results 
and interpretation, 4:15394 (K BS-TR-64) 
ROCKS/WELL DRILLING 
Influence of water phase activity of hydrocarbon solutions on the 
stability of clay rock, 4:15158 
ROOFS/STABILITY 
Effects of time between exposure and support on mine roof 
= Bear Coal Mine, Somerset, Colo., 4:15051 (BM-RI- 


8298) 
ROTARY ENGINES/FABRICATION 
Rotating-piston internal combustion engine (Patent), 4:16585 
ROTARY ENGINES/LUBRICATION 
Rotating-piston internal combustion engine (Patent), 4:16585 
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ROTORS/DESIGN 
Experimental investigation of double-flow radial-axial stages, 
4:16813 
ROTORS/FAILURE MODE ANALYSIS 
Workable approach for extending the life of turbine rotors with 
subsurface defects, 4:15908 (EPRI-NP-855) 
ROTORS/FATIGUE 
Workable approach for extending the life of life-limited, 
inspectable, expensive components, 4:15907 (EPRI-NP-855) 
ROTORS/PHYSICAL PROTECTION DEVICES 
Burst protection device for high-speed rotors (Patent), 4:16809 
ROTORS/SAFETY ENGINEERING 
Burst protection device for high-speed rotors (Patent), 4:16809 
ROTORS/SERVICE LIFE 
Retirement-for-cause: a workable approach for structural life 
extension and response to in-service problems, 4:15906 (EPRI- 
NP-855) 
Workable approach for extending the life of life-limited, 
inspectable, expensive components, 4:15907 (EPRI-NP-855) 
Workable approach for extending the life of turbine rotors with 
subsurface defects, 4:15908 (EPRI-NP-855) 
ROTORS/STRESS ANALYSIS 
Workable approach for extending the life of life-limited, 
inspectable, expensive components, 4:15907 (EPRI-NP-855) 
ROTORS/TEMPERATURE MEASUREMENT 
Temperature tests of a high-pressure rotor for the k-300-240 
turbine, 4:15929 
RUBIDIUM/PHOTOIONIZATION 
Observation of electric-field-induced resonances above the 
ionization limit in a one-electron atom, 4:17295 
RUBIDIUM BASE ALLOYS/NEUTRON DIFFRACTION 
Local modes in Rb/sub 1-c/K/sub c/ alloys: A neutron-scattering 
study, 4:16659 
RUBIDIUM BASE ALLOYS/VIBRATIONAL STATES 
Local modes in Rb/sub I-c/K/sub c/ alloys: A neutron-scattering 
study, 4:16659 
RUBIDIUM COMPOUNDS/IONIC CONDUCTIVITY 
Crystal structure and conductivity of AgI-based solid electrolytes 
II, 4:16745 
RUBIDIUM FLUORIDES/LUMINESCENCE 
Light scattering studies of solids and atomic vapors, 4:16737 
(LBL-8222) 
RUBIDIUM IODIDES/ORDER-DISORDER 
TRANSFORMATIONS 
Vibration effect in the order-disorder transition theory of 
RbAgils, 4:16736 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RUNOFF/REGULATIONS 
Coal pile leachate, 4:15034 (CONF-780485-8) 
RUPTURE DISKS 
See RELIEF VALVES 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUSSELLVILLE-2 ARKANSAS REACTOR 
See ARKANSAS-2 REACTOR 
RUTHENIUM 97/RADIATION CHEMISTRY 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
RUTHENIUM 97/RADIOPHARMACEUTICALS 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
RUTHENIUM 97/SCINTISCANNING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
RUTHENIUM CHLORIDES/LABELLING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
RUTHENIUM COMPLEXES/HYDROLYSIS 
Monolayer films of surfactant ester derivatives of tris(2,2'- 
bipyridine)ruthenium(II)**, 4:16766 
RUTHENIUM COMPLEXES/PHOTOLYSIS 
Monolayer films of surfactant ester derivatives of tris(2,2’- 
bipyridine)ruthenium(II)**, 4:16766 
RWE-BAYERNWERK REACTOR/REACTOR ACCIDENTS 
Attitude to nuclear power problems. Nuclear power plant RWE 
Bayernwerk Gundremmingen. Presentation of events occuring 
in the years 1975 and 1977, 4:16225 (GRS-S-19) 
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SAARBERG-OTTO GASIFICATION PROCESS/ 
DEMONSTRATION PLANTS 
Coal gasification according to the Saarberg/Otto process, 4:14991 
SACCHAROMYCES CEREVISIAE/BIOLOGICAL RADIATION 
EFFECTS 


Ultraviolet-induced reversion of cyc! alleles in radiation sensitive 
strains of yeast. II. rev2 mutant strains, 4:17164 
SACCHAROMYCES CEREVISIAE/MUTATIONS 
Ultraviolet-induced reversion of cyc! alleles in radiation sensitive 
strains of yeast. II. rev2 mutant strains, 4:17164 
SACCHAROSE/PRODUCTION 
Integrated process for preparing and firing bagasse and the like for 
steam power generation (Patent), 4:16564 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/INFORMATION SYSTEMS 
Cost/benefit analysis of the Integrated Safeguards Information 
System (ISIS) alternatives. Final report, May 15, 1978-August 
15, 1978, 4:15437 (NUREG/CR-0333) 
SAFEGUARDS/PHYSICAL PROTECTION DEVICES 
Guideline for the development of a methodology for measuring 
level of effectiveness of physical protection facilities at fixed-site 
facilities, 4:15436 (NUREG-0270) 
SAFETY 
See also REACTOR SAFETY 
Factors influencing the public perception of risks to health and 
safety: a brief summary, 4:17165 (BNL-24000) 
SAFETY/RESEARCH PROGRAMS 
Geological aspects of disposal of solid, high-level radioactive 
waste, 4:15417 
SAFETY ENGINEERING/MEETINGS 
Safe handling of burnable dusts. Chemists and engineers in 
discussion, 4:17207 
SAFETY ENGINEERING/QUALITY ASSURANCE 
Requirements for an environment, safety and health assurance 
program at the working levels of organization, 4:17206 (SAND- 


) 
See RADIATION PROTECTION 
SALMON/AQUACULTURE 
Investigation of selected Alaska geothermal spring sources as 
possible salmon hatchery sites. Final report, January-September 
1977, 4:15875 (IDO-1624-1) 
SALT DEPOSITS/SOLUTION MINING 
Solution-mined salt cavern storage of fluid hydrocarbons, 4:15214 
SALT DEPOSITS/TEMPERATURE DISTRIBUTION 
Predicted temperatures in a bedded-salt repository resulting from 
burial of DOE high-level nuclear waste canisters, 4:15413 
(SAND-78-0924) 
SALTON SEA/RECREATIONAL AREAS 
Outdoor recreational use of the Salton Sea with reference to 
potential impacts of geothermal development, 4:15865 (UCRL- 


13897) 
SALTON SEA GEOTHERMAL FIELD/ENVIRONMENTAL 
IMPACTS 
Outdoor recreational use of the Salton Sea with reference to 
potential impacts of geothermal development, 4:15865 (UCRL- 
13897) 
SALTON SEA GEOTHERMAL FIELD/GEOTHERMAL 
GRADIENTS 
On shallow-hole temperature measurements: a test study in the 
Salton Sea geothermal field, 4:15859 
SALTON SEA GEOTHERMAL FIELD/LAND USE 
Outdoor recreational use of the Salton Sea with reference to 
potential impacts of geothermal development, 4:15865 (UCRL- 
13897) 
SALTON SEA GEOTHERMAL FIELD/RESOURCE 
ASSESSMENT 
Revised estimate of recoverable thermal energy in the Salton Sea 
Geothermal Resource Area, 4:15848 (UCRL-52450) 
SAMARIUM/ACTIVATION ANALYSIS 
Differential tracing of oily waste and the associated water mass by 
tagging with rare earths (Lake Michigan), 4:17092 (CONF- 
7810109-1) 
SAMARIUM/PHOTOELECTRON SPECTROSCOPY 
Surface 4d — 4f photon absorption and surface mixed valence in 
Sm metal, 4:16690 
SAMARIUM/VALENCE 
Surface 4d — 4f photon absorption and surface mixed valence in 
Sm metal, 4:16690 
SAMPLE HOLDERS/ROTATION 
Rotating sample holder without mechanical linkages, 4:16987 


SCRUBBERS/OPERATION 


SANDIA LABORATORIES/CONTROLLED AREAS 
Monitoring system of the Tritium Research Laboratory, Sandia 
Laboratories, Livermore, CA, 4:17075 (SAND-78-8608) 
SANDIA LABORATORIES/GLOVEBOXES 
Monitoring system of the Tritium Research Laboratory, Sandia 
Laboratories, Livermore, CA, 4:17075 (SAND-78-8608) 
SANDIA LABORATORIES/PERSONNEL MONITORING 
Tritium monitoring at the Sandia Tritium Research Laboratory, 
4:17076 (SAND-78-8657) 
SANDIA LABORATORIES/RADIATION MONITORING 
Tritium monitoring at the Sandia Tritium Research Laboratory, 
4:17076 (SAND-78-8657) 
SANDSTONES/FRACTURE PROPERTIES 
Theoretical and experimental research on hydraulic fracturing, 
4:15235 (UCRL-80558) 
SANDSTONES/PETROLOGY 
Subsurface environmental facies and reservoir relationships of the 
mcemurray oil sands, northeastern alberta, 4:15249 
SANICRO 30/CRACKS 
Caustic cracking of steam generator tube materials (300°C), 
4:16644 
SATELLITES 
See also ATS SATELLITES 
SATELLITES/ATTITUDE CONTROL 
Solar torque compensation for a satellite (Patent), 4:15644 
SATELLITES/SOLAR CELL ARRAYS 
Spacecraft component rotation means (Patent), 4:15525 
SAVANNAH RIVER PLANT/CONTAMINATION 
Iodine-129 in the environment of a nuclear fuel reprocessing plant 
by neutron activation analysis, 4:15429 (DP-MS-78-51) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Waste management. Savannah River Laboratory quarterly report, 
October-December 1976, 4:15343 (DPST-76-125-4) 
Waste management. Savannah River Laboratory quarterly report, 
January-March 1977, 4:15344 (DPST-77-125-1) 
Waste management. Savannah River Laboratory quarterly report, 
April-June 1977, 4:15345 (DPST-77-125-2) 
Waste management quarterly report, July-September 1977, 
4:15346 (DPST-77-125-3) 
Waste management quarterly report, October-December 1977, 
4:15347 (DPST-77-125-4) 
Waste management quarterly report, January-March 1978, 4:15348 
(DPST-78-125-1) 
SCALAR FIELDS/TURBULENCE 
Relaxation of initial probability density functions in the turbulent 
convection of scalar fields, 4:17315 
SCATTERING/IMPACT PARAMETER 
Impact-parameter group and its realization, 4:17442 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/HEAT RECOVERY 
Solar technology and the gas heat pump, 4:15721 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
Solar technology and the gas heat pump, 4:15721 
SCHOOL BUILDINGS/SOLAR WATER HEATERS 
Solar technology and the gas heat pump, 4:15721 
SCHOTTKY BARRIER DIODES/ELECTRICAL PROPERTIES 
Schottky barrier photovoltaic diodes on doped amorphous silicon, 
15537 


SCHOTTKY BARRIER DIODES/MATHEMATICAL MODELS 
Collection-velocity model for predicting efficiency of Schottky 
barrier solar cells, 4:15549 
SCHOTTKY BARRIER DIODES/OPTIMIZATION 
Improvement of Schottky solar cells, 4:15610 
SCRAP METALS/RECYCLING 
Recycling of nonferrous metals: illusion and reality, 4:16562 
SCREENS/DESIGN 
Fuel-saving fireplace screen unit (Patent), 4:16501 
SCREW INSTABILITY 
See HELICAL INSTABILITY 
SCRUBBERS/DESIGN 
Apparatus for cleaning blast-furnace exhaust gases (Patent), 
4:16949 
Method of treating exhaust gases containing nitrogen oxides and 
sulfurous acid gas (Patent), 4:16002 
Process for treating stack gases (Patent), 4:16942 
Removal of nitrogen oxides from industrial gases by use of 
oxidizing solutions in which nitrates are the oxidants (Patent), 
4:16947 
System for pollution suppression (Patent), 4:16911 
SCRUBBERS/OPERATION 
Removal of nitrogen oxides from industrial gases by use of 
oxidizing solutions in which nitrates are the oxidants (Patent), 
4:16947 





SCRUBBERS/PERFORMANCE 
Survey of flue desulfurization systems: Green River Station, 
Kentucky utilities . Subtask final report January-June 1977, 
4:15953 (PB-279543) 
SCRUBBERS/WORKING FLUIDS 
Process for the purification of gas generated in the pressure 
F coal (Patent), 4:14967 
JUIPMENT INTERFACES 
"ete urpose Sania to computer interface (PDP-15 and 
SDS-510), 4:17636 (IS-T-830) 
SEA DISPOSAL 
See MARINE DISPOSAL 


See also BALTIC SEA 
MEDITERRANEAN SEA 
SALTON SEA 
SEAS/POINT POLLUTANT SOURCES 
Deep ocean mining environmental study (DOMES). Unpublished 
manuscript number 10. Dispersion of waste sediment from a 
int-source discharge, 4:17055 (PB-279972) 
SEAWATER/CORROSIVE EFFECTS 
Copper alloys —_ res conditions (CuNil0Fe, CuNi 90;N, 
NiCu 60;30), 4: 
SEAWATER/DESALINATION 
Power generation and potable water recovery from salinous water 
(Patent), 4:15924 
SEAWATER/SOLAR DISTILLATION 
Solar potable water recovery and power generation from salinous 
water (Patent), 4:15683 
SECONDARY COOLANT CIRCUITS 
Pool-type LMFBR plant 1000 MWe Phase A-Extension-1 design. 
Part VIII: balance of plant, 4:16092 (EPRI-NP-882(Vol.6)) 
SEDIMENTARY ROCKS 
See also LIMESTONE 
SEDIMENTARY ROCKS/GEOTHERMAL GRADIENTS 
Geothermal gradients in the southern Nigeria basin, 4:15136 
SEDIMENTS/CADMIUM 
Dynamics of manganese, cadmium, and lead in experimental 
power plant ponds, 4:17184 (PB-279032) 
SEDIMENTS/LEAD 
Dynamics of manganese, cadmium, and lead in experimental 
power plant ponds, 4:17184 (PB-279032) 
SEDIMENTS/MANGANESE 
Dynamics of manganese, cadmium, and lead in experimental 
wer plant ponds, 4:17184 (PB-279032) 
Ss /SOLAR DRYING 
Solar powered method and apparatus for venting gaseous material 
from an enclosed space to atmosphere — 4:15747 
SEISMIC EFFECTS/COMPUTER CALCULATIONS 
Dynamic stiffness matrices for homogeneous nse 
halfplanes (Nuclear power plants), 4:16260 (PB-279654) 
SEISMIC WAVES/WAVE PROPAGATION 
Dynamic photoelasticity study of the seismic stress field during 
explosions, 4:17214 
Ss OLOGY/REVIEWS 
Trends and opportunities in seismology. (based on a workshop 
held at the Asilomar conference grounds, Pacific Grove, 
California on January 3-9, 1976) (Book), 4:17212 (PB-279320) 
SELENIUM/ACTIVATION ANALYSIS 
Simultaneous determination of arsenic, antimony, cadmium, 
chromium, copper, and selenium in environmental material by 
radiochemical neutron activation analysis, 4:16752 
SELENIUM/ECOLOGICAL CONCENTRATION 
Heavy metals and chlorinated hydrocarbons in the Mediterranean, 


4:17185 
SELENIUM/PHOTOELECTRON SPECTROSCOPY 
Normal photoelectron diffraction of the Se 3d level in Se 
overlayers on Ni(100), 4:16626 
SOLAR CELLS/COOLING 
Solar energy system (Patent), 4:15522 
SELENIUM SOLAR CELLS/FABRICATION 
High — selenium heterojunction solar cells (Patent), 


onetaain ° 
COMPUTERS/EQ 


Studies on a Te-Se-CdO photovoltaic structure, 4:15623 
SELENIUM SOLAR CELLS/PERFORMANCE 
Studies on a Te-Se-CdO photovoltaic structure, 4:15623 
SELENIUM SOLAR CELLS/SOLAR CONCENTRATORS 
Solar energy system (Patent), 4:15522 
SELF-POWERED NEUTRON DETECTORS/PERFORMANCE 
Self-powered neutron detectors, 4:17001 (EUR-5667(Pt.1)) 
Special methods used in neutron dosimetry, 4:17000 (EUR- 
5667(Pt.1)) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR DEVICES/FAILURES 
Extensions of models for transistor failure probability due to 
neutron fluence, 4:17020 
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SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 
EFFECTS 


Correlation of radiation damage in solid state devices to neutron 
spectral characteristics, 4:17021 
Extensions of models for transistor failure probability due to 
neutron fluence, 4:17020 
SEMICONDUCTOR LASERS/COHERENCE LENGTH 
Coherence of the radiation emitted from single-frequency 
injection lasers; 4:16890 
SEMICONDUCTOR LASERS/DESIGN 
Semiconductor laser having fundamental lateral mode selectivity 
(Patent), 4:16860 
SEMICONDUCTOR LASERS/EMISSION SPECTRA 
Display and recording of spatially and spectrally resolved near- 
field patterns of laser diodes, 4:16895 
SEMICONDUCTOR LASERS/EXCITATION 
Variable-gap structures in electron-beam-pumped semiconductor 
lasers, 4:16885 
SEMICONDUCTOR LASERS/FEEDBACK 
Influence of external optical feedback on transient processes in 
semiconductor lasers, 4:16873 
SEMICONDUCTOR LASERS/FLUCTUATIONS 
Influence of external optical feedback on transient processes in 
semiconductor lasers, 4:16873 
SEMICONDUCTOR LASERS/FREQUENCY SELECTION 
Semiconductor laser with '**Cs vapor external selective mirror, 
4:16865 
SEMICONDUCTOR LASERS/INHIBITION 
Influence of external optical feedback on transient processes in 
semiconductor lasers, 4:16873 
SEMICONDUCTOR LASERS/OPTICAL PUMPING 
Some characteristics of stimulated emission of coherent radiation 
from narrow-gap semiconductors, 4:16887 
SEMICONDUCTOR LASERS/POWER 
Semiconductor laser with '**Cs vapor external selective mirror, 
4:16865 
SEMICONDUCTOR LASERS/STIMULATED EMISSION 
Some characteristics of stimulated emission of coherent radiation 
from narrow-gap semiconductors, 4:16887 
Spatial distribution and mode structure of laser emission from Zn/ 
sub x/Cd/sub 1-x/S single-crystal platelets subjected to one- 
hoton optical excitation, 4:16882 
SEMICONDUCTOR LASERS/TRANSIENTS 
Influence of external optical feedback on transient processes in 
semiconductor lasers, 4:16873 
SENA REACTOR 
See ARDENNES REACTOR 
SENN REACTOR 
See GARIGLIANO REACTOR 
SENSIBLE HEAT STORAGE/ENVIRONMENTAL IMPACTS 
Aquifer storage reservoir from an ecological and hydrological 
int of view, 4:16310 
SENSIBLE HEAT STORAGE/FEASIBILITY STUDIES 
Model calculations for storing waste heat in underground planes, 
4:16293 
Results of research and development work in the field of thermal 
energy storage, 4:16295 
Sensible heat storage in gravel beds, 4:16292 
Structural engineering and hydro economy preventive measures 
for the installation of large scale heat stores, 4:16294 
Theoretical and experimental determination of the temperature 
distribution in stratified warm water reservoirs, 4:16289 
Theory and practice of thermally stratified water reservoirs, 
4:16290 
Warm water ponds as long term heat reservoirs, 4:16377 
SENSIBLE HEAT STORAGE/LEGAL ASPECTS 
Structural engineering and hydro economy preventive measures 
for the installation of large scale heat stores, 4:16294 
SENSIBLE HEAT STORAGE/MATHEMATICAL MODELS 
ae of convection in seasonal thermal energy reservoirs, 
4:16291 


SENSIBLE HEAT STORAGE/RESEARCH PROGRAMS 
Results of research and development work in the field of thermal 
energy storage, 4:16295 
SENSIBLE HEAT STORAGE/UNDERGROUND 
Underground of urban areas used as heat reservoir, 4:16309 
SENSIBLE HEAT STORAGE/URBAN AREAS 
Underground of urban areas used as heat reservoir, 4:16309 
SEQUESTRENE 
See EDTA 
SERUM (BLOOD) 
See BLOOD SERUM 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEWAGE/RECYCLING 
Process for separating and converting waste into useable products 
(Patent), 4:16910 
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SEWAGE SLUDGE/AEROBIC DIGESTION 
Temperature-controlled sludge aeration. An attempt to use 
reaction heat of oxidation processes. Final report (In Swedish), 
4:16573 (STU-76-3403) 
SEWAGE SLUDGE/GROUND DISPOSAL 
Trace elements in sludge on land: effect on plants, soils, and 
ground water, 4:17081 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SHALE GAS/PRODUCTION 
Process for recovering carbonaceous values from post in situ oil 
shale retorting (Patent), 4:15255 
SHALE OIL/CHEMICAL ANALYSIS 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
SHALE OIL/COMBUSTION 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
SHALE OIL/HYDROCRACKING 
Jet fuels from synthetic crudes, 4:15012 
SHALE OIL/HYDROGENATION 
Jet fuels from synthetic crudes, 4:15012 
SHALE OIL/PRODUCTION 
Process for recovering carbonaceous values from post in situ oil 
shale retorting (Patent), 4:15255 
Pro.cesses including the production of non-congealing shale oil 
from oil shales (Patent), 4:15258 
SHALE OIL/REFINING 
Jet fuels from synthetic crudes, 4:15012 
SHEARER LOADERS 
See CUTTER LOADERS 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING/CALCULATION METHODS 
Digital procedure for computing and optimizing the protection of 
vehicles against nuclear radiation , 4:17494 (N-78-17859) 
SHIELDS 
See also THERMAL SHIELDS 
SHIELDS/DESIGN 
Shielding against neutron streaming in pressurized-water reactors, 
4:16032 (CEA-CONF-3966) 
SHIELDS/RADIATION STREAMING 
Experimental study on fast neutron streaming through grid-plate 
shield of a LMFBR, 4:16105 (UTNL-R-0030) 
SHIP PROPULSION REACTORS 
See also EFDR-50 REACTOR 
OTTO HAHN REACTOR 
SHIP PROPULSION REACTORS/PRIMARY COOLANT 
CIRCUITS 
Hydraulic characteristics of the initial design for the Consolidated 
Nuclear Steam Generator. Final report, 4:16217 (PB-277476) 
Hydraulic characteristics of the initial design for the consolidated 
nuclear steam generator. executive summary. Final report, 
4:16218 (PB-277477) 
SHIPS 
See also TANKER SHIPS 
SHIPS/FUEL CONSUMPTION 
Energy in transport. Volume I. Data. Report No. 27, 4:16515 (NP- 
23411) 
SHIPS/STEAM GENERATORS 
Clayton ships boilers: directly heated or heated with waste gas, 
4:16556 
SHIPS/STEAM TURBINES 
Design and operating features of wet steam turbines 
(Icebreakers.), 4:16520 
SHIVA FACILITY/OPTICAL SYSTEMS 
Techniques for removing contaminants from optical surfaces, 
4:17620 (UCRL-80730) 
SHOCK WAVES/PLASMA SIMULATION 
Fast penetration of a magnetic field into a low-density plasma, 
4:17577 
SHOCK WAVES/PRODUCTION 
Electric gun: a new method for generating shock pressures in 
excess of 1 TPa, 4:16800 (UCID-17943) 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/DESIGN 
Directional detector for °B solar neutrinos, 4:17015 (BNL- 
50879(Vol.2)) 


SILICON/ELECTRIC CONDUCTIVITY 


SHRUBS/INVENTORIES 
Vegetation types and forest productivity, west part of Syncrude’s 
Lease 17, Alberta. Environmental Research Monography 1977- 
6, 4:17085 (NP-23408) 
SIGMA MINUS/PARTICLE PRODUCTION 
Backward K~ p elastic scattering and 0°S~ 2* production (476 to 
1077 MeV/c, preliminary results), 4:17359 (LBL-17985) 
SIGMA NEUTRAL/DECAY 
Possibility of measuring the lifetime of the ° hyperon by the 
method of Coulomb excitation, 4:17416 
SIGMA NEUTRAL/PARTICLE PRODUCTION 
Study of the reactions K°/sub L/p — K°/sub S/p, Am*, 2°r*, 
and Az* 7° near 550 MeV/c, 4:17362 
SIGMA PARTICLES 
See also SIGMA MINUS 
SIGMA NEUTRAL 
SIGMA PLUS 
SIGMA PARTICLES/PARTICLE PRODUCTION 
Recent results from neutrino interactions in heavy neon, 4:17339 
(BNL-24933) 
SIGMA PLUS/PARTICLE PRODUCTION < 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions at 7 and 11.5 GeV/c (Cross sections), 
4:17360 (SLAC-PUB-2169) 
SIGMA PLUS/POLARIZATION 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions at 7 and 11.5 GeV/c (Cross sections), 
4:17360 (SLAC-PUB-2169) 
SIGMA-1385 RESONANCES/HADRONIC PARTICLE DECAY 
Experimental test of exchange degeneracy in h ‘ge 
exchange reactions at 7 and 11.5 GeV/c (Cross sections), 
4:17360 (SLAC-PUB-2169) 
SIGMA-1385 RESONANCES/POLARIZATION 
Experimental test of exchange degeneracy in h 
exchange reactions at 7 and 11.5 GeV/c (Cross sections), 
4:17360 (SLAC-PUB-2169) 
SIGMA-1580 RESONANCES/PARTICLE PRODUCTION 
Study of the reactions K°/sub L/p — K°/sub S/p, Am*, E°2r*, 
and Azr* 7° near 550 MeV/c, 4:17362 
SILANES/CHEMICAL REACTIONS 
Reactions of recoiling silicon atoms with phosphine-diene 
mixtures and the question of silylene intermediates, 4:16784 
SILANES/PRODUCTION 
Feasibility of low-cost, high-volume production of silane and 
pyrolysis of silane to semiconductor-grade silicon. Low Cost 
Silicon Solar Array Project. Quarterly progress report, January- 
March 1978, 4:15493 (DOE/JPL/954334-6) 
SILANES/PYROLYSIS 
Feasibility of low-cost, high-volume production of silane and 
pyrolysis of silane to semiconductor-grade silicon. Low Cost 
Silicon Solar Array Project. Quarterly progress report, January- 
March 1978, 4:15493 (DOE/JPL/954334-6) 
SILICA/SAMPLING 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
SILICA GEL/MICROSTRUCTURE 
Studies on alumina-silica cracking catalysts. II. Catalytic activity, 
4:15167 
SILICA GEL/POROSITY 
Studies on alumina-silica cracking catalysts. II. Catalytic activity, 
4:15167 
SILICON/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition of silicon on a liquid tin layer, 4:15528 
Polycrystalline solar cells fabricated on metallurgical silicon 
substrates, 4:15533 
SILICON/CRYSTAL DEFECTS 
Hydrogen-related defects in silicon, 4:16624 (SAND-78-0818C) 
SILICON/CRYSTAL GROWTH 
Growth of single crystal silicon rods from the vapor phase, 
4:15530 
Preparation of preshaped crystals by the pendant drop method and 
application to silicon, 4:15595 
SILICON/CRYSTALLIZATION 
Structure development in silicon sheet by shaped crystallization, 
4:15594 
SILICON/CUTTING 
Method of forming silicon solar energy cells (Patent), 4:15510 
SILICON/DEPOSITION 
Continuous polycrystalline silicon layers on carbon substrates, 
4:15531 


Fabrication of thin film solar cells utilizing epitaxial deposition 
onto a liquid surface to obtain lateral growth (Patent), 4:15641 
SILICON/ELECTRIC CONDUCTIVITY 
Conductivity and photoresponse of amorphous silicon obtained by 
cathodic spraying, 4:15602 





SILICON/ELECTRICAL PROPERTIES 


SILICON/ELECTRICAL PROPERTIES 
Electrical properties of type P polycrystalline silicon layers on 


graphite substrates, 4:15599 
SILICON/ION CHANNELING 
Hydrogen-related defects in silicon, 4:16624 (SAND-78-0818C) 
SILICON/PHOTOCONDUCTIVITY 

Conductivity and photoresponse of amorphous silicon obtained by 

cathodic spraying, 4:15602 
SILICON/PRODUCTION 

Development and evaluation of die and container materials. Third 
quarterly progress report, April 1-June 30, 1978, 4:15496 (DOE/ 
JPL/954876-78/3) 

Feasibility of low-cost, high-volume production of silane and 
pyrolysis of silane to semiconductor-grade silicon. Low Cost 
Silicon Solar Array Project. Quarterly progress report, January- 
March 1978, 4:15493 (DOE/JPL/954334-6) 

Novel duplex vapor-electrochemical method for silicon solar cells. 
Quarterly progress report No. 9, February 1-April 30, 1978, 
4:15494 (DOE/JPL/954471-2) 

SILICON/PROTON CHANNELING 
Energy straggling of protons in Be, C, Al, and Si, 4:16691 
SILICON/RECRYSTALLIZATION 

Preparation of polycrystalline ribbons of silicon by electron 
bombardment, 4:15596 

Recrystallization of C.V.D. grown polycrystalline silicon, 4:15529 

SILICON 31/HOT ATOM CHEMISTRY 
Reactions of recoiling silicon atoms with phosphine-diene 
mixtures and the question of silylene intermediates, 4:16784 
SILICON ALLOYS/INFRARED SPECTRA 
Hydrogen bonding in silicon--hydrogen alloys, 4:15521 
SILICON ALLOYS/RAMAN SPECTRA 
Hydrogen bonding in silicon--hydrogen alloys, 4:15521 
SILICON CARBIDES/SPUTTERING 

Sputtering process of a silicon carbide surface with energetic ions 
by means of an aes-sims-fds fds combined system (Flash 
Desorption Spectroscopy.), 4:17627 

SILICON CARBIDES/THERMODYNAMIC PROPERTIES 

Vaporization thermodynamics and kinetics of hexagonal silicon 
carbide, 4:16713 (LA-UR-78-2102) 

SILICON COMPOUNDS/CHEMICAL REACTION YIELD 

Reactions of recoiling silicon atoms with phosphine-diene 
mixtures and the question of silylene intermediates, 4:16784 

SILICON COMPOUNDS/CHEMICAL REACTIONS 

Reactions of monomeric silicon difluoride and silylene with 

conjugated pentadienes, 4:16768 
SILICON FLUORIDES/CHEMICAL REACTIONS 
Reactions of monomeric silicon difluoride and silylene with 
conjugated pentadienes, 4:16768 
SILICON HYDRIDES 
See SILANES 
SILICON IONS/ELECTRON-ION COLLISIONS 

Electron excitation cross sections for multiply charged ions. 
Progress report, March 1, 1978-February 28, 1979 (Summaries 
of research activities at Louisiana State University), 4:17303 
(ORO-488 1-23) 

SILICON IONS/OSCILLATOR STRENGTHS 

Oscillator strength determinations for An = 0 transitions in Be- 

like ions of the third period elements, 4:17292 (CONF-780960-1) 
SILICON OXIDES 

See also QUARTZ 
SILICON OXIDES/CHEMICAL PREPARATION 

Preparation and mass spectrometrical high temperature 
investigations on compounds of the quasi-ternary system Cs,O0- 
AlOs-SiO2. A contribution to the optimization of AlO3/SiO2 
additions to retain solid fission products in fuel elements for the 
gas-cooled high temperature reactor (HTR), 4:15302 (Juel-1460) 

SILICON OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 

Dependence of phase composition on nuclei available in SiO2- 

AleOs, 4:16706 
SILICON SOLAR CELLS 
Conductivity and ae of amorphous silicon obtained by 
cathodic spraying, 4:1560 
SILICON SOLAR CELLS/AMORPHOUS STATE 
Hydrogen bonding in silicon--hydrogen alloys, 4:15521 
Model for amorphous silicon solar cells, 4:15536 
SILICON SOLAR CELLS/BONDING 
Method of placing a contact system onto the surface of a solar cell 
(Patent), 4:15526 

SILICON SOLAR CELLS/CRYSTAL DOPING 

rf sputtered amorphous silicon solar cells, 4:15538 
SILICON SOLAR CELLS/CUTTING 

Method of forming silicon solar energy cells (Patent), 4:15510 
SILICON SOLAR CELLS/DESIGN 

MIS and MISIM solar cell, 4:15545 
SILICON SOLAR CELLS/EFFICIENCY 

—— and measurement of silicon concentrator solar cells, 
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Polycrystalline silicon solar cells, 4:15532 

SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 
Heterojunction solar cells. Semiannual progress report, June 1- 

December 31, 1976, 4:15501 (NSF/RANN/AER-76-04168/PR/ 
76/4) 

= barrier photovoltaic diodes on doped amorphous silicon, 
4:15537 

SILICON SOLAR CELLS/FABRICATION 
Chemical vapor deposition of silicon on a liquid tin layer, 4:15528 
Continuous polycrystalline silicon layers on carbon substrates, 

4:15531 

Fabrication of thin film solar cells utilizing epitaxial deposition 
onto a liquid surface to obtain lateral growth (Patent), 4:15641 

Fabrication and measurement of silicon concentrator solar cells, 
4:15539 

Heterojunction solar cells. Semiannual progress report, June 1- 
December 31, 1976, 4:15501 (NSF/RANN/AER-76-04168/PR/ 
76/4) 

How to change the nature of the trapping center in p-type silicon 
MIS-solar cells, 4:15603 

Improvement of the efficiency of silicon MIS-inversion layer solar 
cells, 4:15543 

Indium tin oxide/silicon solar cells, 4:15600 

Induced junction solar cell and method of fabrication (Patent), 
4:15514 

Method of forming silicon solar energy cells (Patent), 4:15510 

Polycrystalline solar cells fabricated on metallurgical silicon 
substrates, 4:15533 

Preparation and investigation of Sn doped Si(n)-InzOs 
heterojunction, 4:15544 

Process for utilizing low-cost graphite substrates for 
polycrystalline solar cells (Patent), 4:15523 

Process for fabricating inexpensive high performance solar cells 
using doped oxide junction and in situ anti-reflection coatings 
(Patent), 4:15508 

Progress on aluminium p-type silicon SBSCs, 4:15535 

rf sputtered amorphous silicon solar cells, 4:15538 

Schottky (MIS) solar cells on ribbon silicon, 4:15546 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Annual progress report 1 January-31 December 76, 4:15503 
(PB-279794) 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report, July 1, 1977-September 30, 1977, 
4:15502 (NSF/RANN/SE/AER-73-03197/PR/77/3) 

Solar cells (Patent), 4:15509 

SILICON SOLAR CELLS/FRESNEL LENS 
Linear Fresnel lenses and their use in photovoltaic generators, 

4:15615 

Solar cell system for concentrated sunlight, 4:15552 

SILICON SOLAR CELLS/GRAIN BOUNDARIES 
Limitations imposed by grain boundaries on the performance of 

epitaxially deposited polycrystalline silicon solar cells, 4:15534 

SILICON SOLAR CELLS/ION IMPLANTATION 

Low cost ion implantation for polycrystalline silicon solar cells, 
4:15597 

SILICON SOLAR CELLS/MANUFACTURING 

Automated Array Assembly, Phase 2. Quarterly technical 
progress report, second quarter, 1978, 4:15497 (DOE/JPL/ 
95488 1-3) 

SILICON SOLAR CELLS/MATHEMATICAL MODELS 
Computer modelling of inversion layer solar cells, 4:15598 
Determination of optimum parameters and characterization of 

MIS solar cells, 4:15601 

Model for amorphous silicon solar cells, 4:15536 

Transition region recombination in solar cells, 4:15611 

SILICON SOLAR CELLS/OPTIMIZATION 
Determination of optimum parameters and characterization of 

MIS solar cells, 4:15601 

Getting more power out of silicon, 4:15606 

High intensity silicon solar cells, 4:15540 

SILICON SOLAR CELLS/PERFORMANCE 
Heterojunction solar cells. Semiannual progress report, June 1- 

December 31, 1976, 4:15501 (NSF/RANN/AER-76-04168/PR/ 
76/4) 

Indium tin oxide/silicon solar cells, 4:15600 

Limitations imposed by grain boundaries on the performance of 
epitaxially deposited polycrystalline silicon solar cells, 4:15534 

Polycrystalline solar cells fabricated on metallurgical silicon 
substrates, 4:15533 

Preparation and investigation of Sn doped Si(n)-In2O; 
heterojunction, 4:15544 

Progress on aluminium p-type silicon SBSCs, 4:15535 

Silicon double solar cell, 4:15605 

Silicon Schottky photovoltaic diodes for solar energy conversion. 
Quarterly progress report, July 1, 1977-September 30, 1977, 
4:15502 (NSF/RANN/SE/AER-73-03197/PR/77/3) 





MARCH 7, 1979 


SILICON SOLAR CELLS/PERFORMANCE TESTING 
Environmental and endurance tests for space application of low 
cost solar cells made of terrestrial silicon base material, 4:15582 
SILICON SOLAR CELLS/PHYSICAL RADIATION EFFECTS 
Environmental and endurance tests for space application of low 
cost solar cells made of terrestrial silicon base material, 4:15582 
SILICON SOLAR CELLS/RECOMBINATION 
Transition region recombination in solar cells, 4:15611 
SILICON SOLAR CELLS/SOLAR CONCENTRATORS 
Sunlight concentration for silicon rod solar cells, 4:15541 
SILICON SOLAR CELLS/SPECTRAL RESPONSE 
Polycrystalline silicon solar cells, 4:15532 
Progre::: on aluminium p-type silicon SBSCs, 4:15535 
SILICON SOLAR CELLS/SURFACE PROPERTIES 
Silicon Schottky photovoltaic diodes for solar energy conversion. 
Annual progress report 1 January-31 December 76, 4:15503 
(PB-279794) 
SILICON SOLAR CELLS/TEMPERATURE EFFECTS 
Effect of temperature within the encapsulation on charging 
current of solar silicon electric generator, 4:15632 
SILICON SOLAR CELLS/TEST FACILITIES 
Solar cell system for concentrated sunlight, 4:15552 
SILOE REACTOR/NEUTRON DOSIMETRY 
Calorimetric measurements of radiation doses in graphite in 
Melusine (8MW), Siloe (35MW) research reactors and in 
Bugey-1 (1900MW) power reactor, 4:16195 (EUR-5667(Pt.1)) 
SILVER/DAMAGE 
Ion-irradiation studies of the damage function of copper and 
silver, 4:16692 
SILVER/ELECTRIC CONDUCTIVITY 
Ion-irradiation studies of the damage function of copper and 
silver, 4:16692 
SILVER/LIQUID COLUMN CHROMATOGRAPHY 
Chromatography of metal ions with a thioglycolate chelating 
resin, 4:16758 
SILVER/PHYSICAL RADIATION EFFECTS 
Ion-irradiation studies of the damage function of copper and 
silver, 4:16692 
SILVER 107 TARGET/KRYPTON 86 REACTIONS 
y-ray multiplicities from a diffusion model incorporating one-body 
dissipation, 4:17463 
SILVER 109 TARGET/KRYPTON 86 REACTIONS 
‘y-ray multiplicities from a diffusion model incorporating one-body 
dissipation, 4:17463 
SILVER 109 TARGET/NEUTRON REACTIONS 
Study of low-lying states in '° Ag following (transitions, lifetime, 
gamma spectra, J, 77), 4:17465 (BNL-24923) 
SILVER 110/ENERGY LEVELS 
Study of low-lying states in 1"°Ag following (transitions, lifetime, 
gamma spectra, J, zr), 4:17465 (BNL-24923) 
SILVER ALLOYS/CRYSTAL GROWTH 
Impurity segregation at well-defined interfaces: sulphur at 
(111)Cu/(110)Mo and (111)Ag/(110)Mo interfaces, 4:16630 
SILVER ALLOYS/IMPURITIES 
Impurity segregation at well-defined interfaces: sulphur at 
(111)Cu/(110)Mo and (111)Ag/(110)Mo interfaces, 4:16630 
SILVER COMPLEXES/STRUCTURAL CHEMICAL ANALYSIS 
Three coordination in metal complexes, 4:16633 
SILVER COMPOUNDS/ELECTRIC CONDUCTIVITY 
Some thermodynamic, electrical and electrochemical properties of 
silver vanadium bronzes (Ag/sub x/V2Os), 4:16719 
SILVER COMPOUNDS/THERMODYNAMIC PROPERTIES 
Some thermodynamic, electrical and electrochemical properties of 
silver vanadium bronzes (Ag/sub x/V2Os), 4:16719 
SILVER IODIDES/IONIC CONDUCTIVITY 
Crystal structure and conductivity of AgI-based solid electrolytes 
, 4:16745 
Light scattering measurements in solid ionic conductors, 4:16722 
SILVER IODIDES/ORDER-DISORDER TRANSFORMATIONS 
Vibration effect in the order-disorder transition theory of 
RbAgils, 4:16736 
SILVER OXIDES/X-RAY DIFFRACTION 
X-ray diffuse scattering from 8 alumina, 4:16708 
SINGLE CRYSTALS 
See MONOCR YSTALS 
SKELETON/SCINTISCANNING 
Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 
SLAGS/CHEMICAL COMPOSITION 
Redistribution of fuel minerals in pulverized coal firing, 4:16918 
SLAGS/CORROSIVE EFFECTS 
Evaluation of ceramic refractories for slagging gasifiers: summary 
of progress to date, 4:14975 (ANL-78-61) 
SLAGS/MATERIALS RECOVERY 
Mechanical method for separating fractions of incinerated urban 
refuse or similar industrial refuse (Patent), 4:16565 


SODIUM-SULFUR BATTERIES/CATHODES 


SLOWING-DOWN THEORY (NEUTRON) 
See NEUTRON SLOWING-DOWN THEORY 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/ECONOMICS 
Coal pipeline from Poland to Austria, 4:15101 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES/TOXICITY 
Risk analysis of exposure to high concentrations of cold smoke 
(Smoke produced by reaction of titanium tetrachloride and aqua 
ammonia aerosols), 4:17189 (SAND-78-0544) 
SNAP BATTERIES 
(Radioisotope batteries for Systems for Nuclear Auxiliary Power.) 
SNAP BATTERIES/TECHNOLOGY ASSESSMENT 
Advanced photovoltaic synchronous-orbit spacecraft power 
systems, 4:15524 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/FUEL PINS 
Design, irradiation and post-irradiation examination of the 
(U,Pu)C fuel pins of the test groups 6a and 6c, 4:16103 (KFK- 
2577) 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SOCIAL IMPACT/PLANNING 
Social impact assessment and management methodology using 
social indicators and planning strategies, 4:17103 (PNL-RAP- 
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18) 
SOCIAL IMPACT/REGIONAL ANALYSIS 
Social impact assessment and management methodology using 
social indicators and planning strategies, 4:17103 (PNL-RAP- 


18) 
SODIUM/BRILLOUIN EFFECT 

Light scattering studies of solids and atomic vapors, 4:16737 
(LBL-8222) 

SODIUM/ELECTRIC CONDUCTIVITY 
Metal-nonmetal transition in sodium-argon films, 4:16652 
SODIUM/NEUTRON TRANSPORT 

Monte Carlo study in the mechanisms of transport of fast neutrons 
in various media, 4:17495 (COO-2509-5) 

Neutron slowing down and transport in monoisotopic media with 
constant cross sections or with a square-well minimum, 4:17496 
(COO-2509-6) 

SODIUM/PHYSICAL PROPERTIES 
Sodium, 4:16099 (HEDL-TI-76002) 
SODIUM/TEST FACILITIES 

Sodium, 4:16099 (HEDL-TI-76002) 

SODIUM 23/NUCLEAR MAGNETIC RESONANCE 

NMR studies of superionic conductors, primarily beta-alumina, 
4:16710 

SODIUM OXIDES/CRYSTAL DEFECTS 

Studies of stabilization and transport mechanisms in beta and beta” 

alumina by neutron diffraction, 4:16707 
SODIUM OXIDES/CRYSTAL STRUCTURE 

Experimental probes of microscopic interactions controlling 

diffusion in cation substituted B-alumina, 4:16709 
SODIUM OXIDES/IONIC CONDUCTIVITY 

Additives and resistivity in beta-alumina, 4:16723 

Inter- and intra-granular resistivity of beta-alumina, 4:16724 

Light scattering measurements in solid ionic conductors, 4:16722 

Studies of stabilization and transport mechanisms in beta and beta” 
alumina by neutron diffraction, 4:16707 

SODIUM OXIDES/SPIN-LATTICE RELAXATION 
NMR studies of superionic conductors, primarily beta-alumina, 
4:16710 
SODIUM OXIDES/USES 
Applications of beta alumina in the energy field, 4:16341 
SODIUM OXIDES/X-RAY DIFFRACTION 
X-ray diffuse scattering from B alumina, 4:16708 
SODIUM SULFATES/HEALTH HAZARDS 

Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 

SODIUM SULFATES/SAMPLING 

Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 

SODIUM-SULFUR BATTERIES/CATHODES 

Electrical conversion device with ceramic electrode (Patent; 
container-current collector-cathode), 4:16325 

Electrochemical cells (Patent; improved cathode current 
collector), 4:16324 





SODIUM-SULFUR BATTERIES/CONDUCTOR DEVICES 


SODIUM-SULFUR BATi ERIES/CONDUCTOR DEVICES 
Electrochemical cells (Patent; improved cathode current 
collector), 4:16324 
SODIUM-SULFUR BATTERIES/CONTAINERS 
Electrical conversion device with ceramic — (Patent; 
container-current collector-cathode), 4: 16325 
Sodium-sulfur cell casing (Patent; fabrication), 4:16331 
SODIUM-SULFUR BATTERIES/ELECTROLYTES 
Additives and resistivity in beta-alumina, 4:16723 
Applications of beta alumina in the energy field, 4:16341 
Energy storage, batteries, and solid electrolytes: prospects and 
problems, 4:16313 
Experimental probes of microscopic interactions controlling 
diffusion in cation substituted B-alumina, 4:16709 
Inter- and intra-granular resistivity of beta-alumina, 4:16724 
Light scattering measurements in solid ionic conductors, 4:16722 
NMR studies of superionic conductors, primarily beta-alumina, 
4:16710 


Studies of stabilization and transport mechanisms in beta and beta” 


alumina by neutron diffraction, 4:16707 
Theoretical issues in superionic conductors, 4:16744 
X-ray diffuse scattering from 8 alumina, 4:16708 

SODIUM-SULFUR BATTERIES/SEALS 

— conversion apparatus with improved seals (Patent), 

4:16337 
SOILS/CONTAMINATION 

Considerations in measuring trace radionuclides in soil samples by 

L X-ray detection (238U, 232Th, 239Pu), 4:17084 
SOILS/MATHEMATICAL MODELS 

Traasport of reactive solutes during transient, unsaturated water 

flow in multilayered soils, 4:17091 
SOILS/RADIONUCLIDE MIGRATION 

Environmental aspects of americium (Transport through 
environment to man), 4:17071 (EML-348) 

Influence of the rate of conversion of HT to HTO on projected 
radiation doses from release of molecular tritium, 4:17070 
(CONF-78 1029-6) 

Mathematical description of adsorption and transport of reactive 
solutes in soil: a review of selected literature (Theory is 
applicable in such diverse areas as agriculture, nuclear waste 
management, sanitary engineering, and groundwater 
hydrology), 4:17079 (OR L-5403) 

Study of the burial ground used for radioactive waste at the Little 
Forest area near Lucas Heights New South Wales, 4:15372 
(AAEC/E-427) 

SOILS/SORPTIVE PROPERTIES 

Mathematical description of adsorption and transport of reactive 
solutes in soil: a review of selected literature (Theory is 
applicable in such diverse areas as agriculture, nuclear waste 
management, sanitary engineering, and groundwater 
hydrology), 4:17079 (ORNL-5403) 

Transport of reactive solutes during transient, unsaturated water 
flow in multilayered soils, 4:17091 

Use of sorption isotherms for evaluating the effect of leonardite on 
phosphorus availability in a coal mine spoil, 4:17183 

SOLAR ABSORBERS 

Heat insulator (Patent), 4:15803 
SOLAR ABSORBERS/BLACK COATINGS 

Selective coating for solar panels (Patent), 4:15835 
SOLAR ABSORBERS/COATINGS 

Absorption surface of solar collector (Patent), 4:15793 
SOLAR ABSORBERS/DESIGN 

Heat absorber for a solar heating system (Patent), 4:15791 

Solar absorber plate design (Patent), 4:15789 

Solar energy absorber (Patent), 4:15823 

SOLAR ABSORBERS/EFFICIENCY 
Solar radiation converting method and means (Patent), 4:15804 
SOLAR ABSORBERS/ELECTROCHEMICAL COATING 

Thin molybdenum coatings on aluminum for solar energy 

absorption (Patent), 4:15814 
SOLAR ABSORBERS/FABRICATION 

Compounds for forming bodies for generating heat from radiant 
luminous energy, and methods of preparation and applications 
thereof (Patent), 4:15796 

Multiple material solar panel and method and apparatus for 
manufacturing the same (Patent), 4:15807 

Thin molybdenum coatings on aluminum for solar energy 
absorption (Patent), 4:15814 

SOLAR ABSORBERS/SPECTRALLY SELECTIVE SURFACES 

Absorption surface of solar collector (Patent), 4:15793 

Selective radiation absorption devices for producing heat energy 
(Patent), 4:15813 

Selective coating for solar panels (Patent), 4:15835 

SOLAR AIR CONDITIONERS/DEMONSTRATION 

PROGRAMS 

a a to make use of solar energy in the Arab world, 
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SOLAR AIR CONDITIONING/HEAT STORAGE 
Supplemental heat and heat transfer subsystems for solar air 
conditioning systems (Patent), 4:15734 
SOLAR AIR TERS/DESIGN 
Heat collector and storage chamber (Patent), 4:15832 
Solar energy collector (Patent), 4:15788 
Solar heating collector (Patent), 4:15790 
SOLAR AIR HEATERS/HONEYCOMB STRUCTURES 
Solar heater unit (Patent), 4:15753 
SOLAR AIR HEATERS/SUN SHADES 
Solar energy device and system (Patent), 4:15736 
SOLAR BATTERY CHARGERS/PERFORMANCE TESTING 
Terrestrial solar array experiments performed by Space 
eo agate RAE — 4:15579 
SOLAR CELL ARRA 
Solar a aes OT broadcasting and television 
equipment, 4:15630 
SOLAR CELL ARRAYS/CONTROL SYSTEMS 
S raft component rotation means (Patent), 4:15525 
SOLAR CELL ARRAYS/COVERINGS 
Thermally isolated solar cell construction (Patent), 4:15512 
SOLAR CELL ARRAYS/DESIGN 
Center punched solar cell module development effort. Final 
report, 4:15495 (DOE/JPL/954693-1) 
Conceptual approach study of a 200 watt per kilogram solar array, 
phase 1. Final report, 4:15498 (N-78-17465) 
Design of a photovoltaic power-array with concentrated sunlight, 
4:15551 
Development of a lightweight carbon fibre reinforced solar array 
blanket, 4:15583 
Glass enclosed solar cell panel (Patent), 4:15511 
Hexagon solar power panel (Patent), 4:15515 
Panel for solar energy cells (Patent), 4:15643 
SARA: concentrating solar array with reflector-radiators, 4:15614 
SOLAR CELL ARRAYS/ELECTRIC CHARGES 
Thermal cycle and charge tests of solar array modules, 4:15581 
SOLAR CELL ARRAYS/ENCAPSULATION 
Glass enclosed solar cell panel (Patent), 4:15511 
Photovoltaic generators and their surroundings, 4:15580 
SOLAR CELL ARRAYS/FABRICATION 
ar ~ al producing solar energy panels by automation (Patent), 
Method of making encapsulated solar cell modules (Patent), 
4:15517 
Thermally isolated solar cell construction (Patent), 4:15512 
SOLAR CELL ARRAYS/MATHEMATICAL MODELS 
Dynamical model for the CTS development model solar array 
under the influence of gravity, 4:15499 (N-78-19659) 
SOLAR CELL ARRAYS/MECHANICAL PROPERTIES 
Photovoltaic generators and their surroundings, 4:15580 
SOLAR CELL ARRAYS/OPTIMIZATION 
Method for minimizing the cost/watt of complete photovoltaic 
systems and applications, 4:15627 
Optimization of a pumping station powered by a photovoltaic 
converter, 4:15588 
SOLAR CELL ARRAYS/PACKAGING 
Center punched solar cell module development effort. Final 
rt, 4:15495 (DOE/JPL/954693-1) 
SOLAR CELL ARRAYS/PARABOLIC REFLECTORS 
SARA: concentrating solar array with reflector-radiators, 4:15614 
SOLAR CELL ARRAYS/PERFORMANCE 
dc motor characteristics from solar cell supply, 4:15631 
me: energies in telecc ications, 4:15590 
— 9 J poor powered by a photovoltaic converter in the 
e 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
Field tests of —— power systems, 4:15589 
Terrestrial solar array experiments performed by Space 
Department, RAE Farnborough, 4:15579 
Water pumping s system using solar power from photovoltaic 
source, 4 
SOLAR CELL ARRAYS/POWER CONDITIONING CIRCUITS 
Optimization of a pumping station powered by a photovoltaic 
converter, 4:15588 
Putting to use solar energy with silicon photovoltaic cells, 4:15591 
Solarelectric perf supply for a television transmitter in Western 
Germany, 
SOLAR CELL ARRAYS/RADIATION PRESSURE 
Solar torque compensation for a satellite (Patent), 4:15644 
SOLAR CELL ARRAYS/RELIABILITY 
Reliability simulation of a large solar battery, 4:15633 
SOLAR CELL ARRAYS/SOLAR CONCENTRATORS 
~~ 4 a photovoltaic power-array with concentrated sunlight, 
SOLAR CELL ARRAYS/SOLAR TRACKING 
—— a self-powered self-steering photovoltaic generator, 
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SOLAR CELL ARRAYS/SUBSTRATES 
Development of a lightweight carbon fibre reinforced solar array 
blanket, 4:15583 
SOLAR CELL ARRAYS/SUPPORTS 
Design of low-cost structures for photovoltaic arrays. Task II 
technical report. Study of structural designs, 4:15504 (SAND- 
78-7033) 
SOLAR CELL ARRAYS/TECHNOLOGY ASSESSMENT 
Advanced photovoltaic synchronous-orbit spacecraft power 
systems, 4:15524 
SOLAR CELL ARRAYS/THERMAL CYCLING 
Thermal cycle and charge tests of solar array modules, 4:15581 
SOLAR CELL ARRAYS/USES 
Calculations and in situ experimental data on a water pumping 
system directly connected to an 1/2 K photovoltaic convertors 
array, 4:15628 
SOLAR CELLS 
See also CADMIUM SELENIDE SOLAR CELLS 
CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SELENIUM SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/CALIBRATION 
Terrestrial photovoltaic performance measurement, 4:15584 
U.S. terrestrial solar cell calibration and measurement procedures, 
4:15585 
SOLAR CELLS/CALIBRATION STANDARDS 
Solar cell calibration: recent experiences at ESTEC and proposal 
of a combined space and terrestrial calibration procedure, 
4:15586 
SOLAR CELLS/CARRIER MOBILITY 
New model of conduction mechanisms in disordered and 
amorphous photovoltaic devices, 4:15550 
SOLAR CELLS/DEMONSTRATION PROGRAMS 
Photovoltaics activity in Mexico, 4:15562 
SOLAR CELLS/EFFICIENCY 
Fluorescent solar energy collectors: operating conditions with 
diffuse light, 4:15787 
Two-junction cascade solar-cell structure, 4:15505 
SOLAR CELLS/ELECTRIC CONDUCTIVITY 
Solar cell sheet resistance analysis, 4:15607 
SOLAR CELLS/ELECTRIC CONTACTS 
Solar cell with multiple-metal contacts (Patent), 4:15519 
SOLAR CELLS/ELECTRICAL PROPERTIES 
Determination of series resistance of a solar cell by dynamic 
methods, 4:15613 
Non-linear analysis of solar-cells-series resistance, 4:15609 
SOLAR CELLS/ENCAPSULATION 
Method of making encapsulated solar cell modules (Patent), 
4:15517 
SOLAR CELLS/EVALUATION 
Evaluation of I-III-VIz thin films and photovoltaic devices by 
Auger electron spectroscopy, 4:15637 
SOLAR CELLS/FABRICATION 
Flat tubular solar cells and method of producing same (Patent), 
15642 


General properties of InzO3/Ge and InzO3/GaAs heterojunction 
solar cells, 4:15618 
— of CulInSez on CdS using molecular beam epitaxy, 
4:15507 
Investigation of low cot solar cells based on Cu2O. Quarterly 
progress report, January 1-March 31, 1977, 4:15500 (NSF/ 
RANN/AER-75-20501/PR/76/4) 
Method for producing solar energy panels by automation, 4:15516 
N-WSe2/Au, P-ZnAs2/Mg and P-SnS/Mg Schottky barrier cells, 
4:15577 
Photovoltaic cells of electrodeposited cuprous oxide, 4:15625 
Preparation of p-n homojunctions of Ga/sub 1-x/Al/sub x/Sb and 
study of the photovoltaic effect, 4:15556 
Process for manufacturing a solar cell from a reject semiconductor 
wafer (Patent), 4:15640 
Solar cell collector (Patent), 4:15520 
SOLAR CELLS/HEAT TRANSFER 
Thermal modeling of solar cells operating under concentrated 
sunlight, 4:15608 
SOLAR CELLS/MANUFACTURING 
Solar breeder (Energy self-sufficent industrial plant that produces 
solar cells), 4:15592 
SOLAR CELLS/MATHEMATICAL MODELS 
Collection-velocity model for predicting efficiency of Schottky 
barrier solar cells, 4:15549 
Comparison between the efficiencies of MIS and SIS solar cell 
structures, 4:15548 
Computer aided two-dimensional analysis of junction-type solar 
cell, 4:15547 


SOLAR COLLECTORS/MATERIALS 


New model of conduction mechanisms in disordered and 
amorphous photovoltaic devices, 4:15550 
Non-linear analysis of solar-cells-series resistance, 4:15609 
SOLAR CELLS/OPTIMIZATION 
Improvement of Schottky solar cells, 4:15610 
SOLAR CELLS/PERFORMANCE 
Double sided (D.S.) solar cells to improve static concentration, 
4:15542 
General properties of IngO3/Ge and InzO3/GaAs heterojunction 
solar cells, 4:15618 
N-WSe2/Au, P-ZnAs2/Mg and P-SnS/Mg Schottky barrier cells, 
4:15577 
Photovoltaic cells of electrodeposited cuprous oxide, 4:15625 
Preparation of p-n homojunctions of Ga/sub 1-x/Al/sub x/Sb and 
study of the photovoltaic effect, 4:15556 
PVSS: a photovoltaic system simulation program, 4:15527 
SOLAR CELLS/PHOTOVOLTAIC CONVERSION 
Fluorescent solar energy collectors: operating conditions with 
diffuse light, 4:15787 
SOLAR CELLS/RESEARCH PROGRAMS 
Photovoltaics activity in Mexico, 4:15562 
SOLAR CELLS/SEMICONDUCTOR JUNCTIONS 
Comparison between the efficiencies of MIS and SIS solar cell 
structures, 4:15548 
SOLAR CELLS/SEMICONDUCTOR MATERIALS 
Anomalous photovoltaic effect in thin polycrystalline CulnSez 
films, 4:15635 
Cuprous oxide as a photovoltaic converter, 4:15624 
Indirect gap semiconductors for photovoltaic solar energy 
conversion, 4:15612 
Investigation of low cot solar cells based on Cu2O. Quarterly 
progress report, January 1-March 31, 1977, 4:15500 (NSF/ 
RANN/AER-75-20501/PR/76/4) 
ZnsP2 as a photovoltaic material, 4:15578 
SOLAR CELLS/SIMULATION 
PVSS: a photovoltaic system simulation program, 4:15527 
SOLAR CELLS/SOLAR CONCENTRATORS 
Double sided (D.S.) solar cells to improve static concentration, 
4:15542 
Fluorescent solar energy collectors: operating conditions with 
diffuse light, 4:15787 
Thermal modeling of solar cells operating under concentrated 
sunlight, 4:15608 
SOLAR CELLS/TUNNEL EFFECT 
Trapping-assisted-tunneling through the insulating layer of MIS- 
solar cells, 4:15604 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/BLACK LIQUIDS 
Solar supplemental heating system (Patent; using black liquid 
absorber), 4:15809 
SOLAR COLLECTORS/DESIGN 
Combination solar collector and heat exchanger (Patent), 4:15805 
Device for collecting solar energy (Patent; hollow transparent 
roof tiles as collector glazing), 4:15811 
Heat collector and storage chamber (Patent), 4:15832 
Heater (Patent; reinforcement wire for protection of plastic 
tubing), 4:15799 
Lightweight solar heater employing tubes and channels (Patent), 
4:15806 
Solar collector (Patent), 4:15783 
Solar electric power plant and an improved thermal collector of 
solar energy (Patent), 4:15673 
Solar energy collector (Patent), 4:15788 
Solar heat collector (Patent), 4:15825 
Solar heat collector (Patent), 4:15826 
Solar heat collection (Patent), 4:15792 
Solar reflector collector, 4:15808 
Solar supplemental heating system (Patent; using black liquid 
absorber), 4:15809 
SOLAR COLLECTORS/FABRICATION 
Solar energy collectors (Patent), 4:15827 
SOLAR COLLECTORS/GLAZING MATERIALS 
Device for collecting solar energy (Patent; hollow transparent 
roof tiles as collector glazing), 4:15811 
SOLAR COLLECTORS/HONEYCOMB STRUCTURES 
Solar and infrared radiation properties of parallel-plate 
honeycomb, 4:15786 
SOLAR COLLECTORS/MATERIALS 
Interdisciplinary research and development on the effects of the 
nature and properties of ceramic materials in the design of 
advanced structural components. Semiannual status report, 
4:16698 (N-78-17223) 





SOLAR COLLECTORS/PERFORMANCE TESTING 


SOLAR COLLECTORS/PERFORMANCE TESTING 
IEA programme to develop and test solar heating and cooling 
systems. Task III: performance testing of solar collectors. 
Annual progress me, 4:15781 (TID-23297/3) 
SOLAR COLLECTORS/REVIEWS 
Solar collector module (Book), 4:15839 
SOLAR COLLECTORS/SAFETY ENGINEERING 
Safety requirements for solar heating systems, 4:15821 
SOLAR COLLECTORS/SOLAR ABSORBERS 
Compounds for forming bodies for generating heat from radiant 
luminous energy, and methods of preparation and applications 
thereof (Patent), 4:15796 
Selective solar energy receiver and method for its production 
(Patent), 4:15828 
SOLAR COLLECTORS/SOLAR TRACKING 
Solar collector and drive circuitry control means (Patent), 4:15812 
Solar energy collector and sun tracking concentrator (Patent), 
4:15836 
SOLAR COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 


Air-stable selective surfaces for solar energy collectors. Quarterly 
progress report 1 nov 74-31 jan 75, 4:15777 (PB-278706) 
Air-stable selective surfaces for solar energy collectors. Quarterly 
progress report | feb-30 apr 75, 4:15778 (PB-278707) 
SOLAR CONCENTRATORS 
See also FRESNEL LENS 
MIRRORS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/DESIGN 
Cylindrical radiant energy direction device with refractive 
medium (Patent), 4:15841 
SOLAR CONCENTRATORS/PERFORMANCE 
Fluorescent solar energy collectors: operating conditions with 
diffuse light, 4:15787 
SOLAR CONCENTRATORS/SOLAR TRACKING 
Solar tracking device (Patent), 4:15798 
SOLAR CONCENTRATORS/TEST FACILITIES 
Solar cell system for concentrated sunlight, 4:15552 
SOLAR COOKERS/DESIGN 
Portable solar oven and grill (Patent), 4:15770 
Solar cooker (Patent; oven), 4:15769 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/COORDINATED RESEARCH 
PROGRAMS 
IEA programme to develop and test solar heating and cooling 
systems. Task II: coordination of R and D on solar heating and 
cooling components. Annual progress report, 4:15712 (TID- 
23297/2) 
SOLAR COOLING SYSTEMS/DATA ACQUISITION SYSTEMS 
Design package for instrumentation of the Decade 80 House in 
Tucson, Arizonia, 4:15694 (DOE/NASA/CR-150730) 
Instrumentation at the ‘Decade 80” solar house in Tucson, 
Arizona (collation of monthly reports), 4:15699 (DOE/NASA/ 
CR-150851) 
SOLAR COOLING SYSTEMS/DESIGN 
Building structure for solar energy recovery and utilization 
(Patent), 4:15732 
Design package for instrumentation of the Decade 80 House in 
Tucson, Arizonia, 4:15694 (DOE/NASA/CR-150730) 
Energy roof (Patent), 4:15720 
Preliminary design package for solar heating and cooling systems, 
4:15693 (DOE/NASAJCR. 150674) 
Prototype solar heating and cooling systems, including potable hot 
719600) erly report, 1 July-9 November 1977, 4:15706 (N- 
SOLAR COOLING SYSTEMS/FABRICATION 
Prototype solar heating and cooling systems. Monthly progress 
reports, 4:15698 (DOE/NASA/CR-150828) 
SOLAR COOLING SYSTEMS/RADIATIVE COOLING 
Solar heat collector (Patent), 4:15826 
SOLAR CORONA/CORRELATIONS 
Magnetic fields and flows between 1 AU and 0.3 AU during the 
primary mission of HELIOS 1, 4:17265 (N-78-17964) 
SOLAR CORONA/SOLAR RADIOWAVE RADIATION 
Inhomogeneous model of the chromosphere and lower corona for 
the interpretation of data on the radio emission of the quiet sun 
in the millimeter wavelength range, 4:17259 
SOLAR CORONA/STAR MODELS 
Inhomogeneous model of the chromosphere and lower corona for 
the interpretation of data on the radio emission of the quiet sun, 
in the millimeter wavelength range, 4:17259 
SOLAR DRYERS/DESIGN 
Solar assisted dryer apparatus and method (Patent), 4:15765 
Solar powered method and apparatus for venting gaseous material 
from an enclosed space to atmosphere (Patent), 4:15747 
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SOLAR ELECTRONS/ENERGY LOSSES 
Nonlinear stability of solar type 3 radio bursts. I. Theory, 4:17252 
(N-78-17982) 
SOLAR ENERGY 
Selected US building industry processes and characteristics. a 
project SAGE report (Solar-Assisted Gas Industry), 4:15705 
(N-78-19333) 
Solar energy and energy su; in the future, 4:16435 
SOLAR ENERGY/D. /DEMO ATION PROGRAMS 
Solar, geothermal, electric and storage systems program summary 
document, FY 1979, 4:15483 (DOE/ET-0041(78)) 
SOLAR ENERGY/ECONOMICS 
Industry forecasts rapid progress of solar heating, 4:15741 
SOLAR ENERGY/ENERGY POLICY 
Reference: solar energy research questions on the subject of ‘solar 
energy in the Federal Republic of weeand put to the experts. . 
First results of the inquiry, 4:16437 
SOLAR ENERGY/FO) 
Industry forecasts rapid p 
SOLAR ENERGY. 
Energy implementation poor a saad of speeding the use of 
solar energy and other energy conserving technologies, 4:15711 
(PB-279612) 
SOLAR ENERGY/RESEARCH PROGRAMS 
EC solar energy research programme, 4:15487 
Minister's measures to promote solar apr 4:15486 
Solar, geothermal, electric and storage systems program summary 
document, FY 1979, 4:15483 yo oo 
SOLAR ENERGY/RESOURCE 
Alleged diluteness of solar energy, xe nes 
SOLAR ENERGY/USES 
imple solar ban for agriculture, 4:15746 
SOLAR ENER CONVERSION/CONTROL SYSTEMS 
Dissociation ae water into hydrogen and oxygen using solar 
energy (Patent), 4:15652 
SOLAR ENERGY CONVERSION/ELECTRODES 
Photoeffects in FeO; sintered semiconductors, 4:15506 
SOLAR ENERGY CONVERSION/HYDROGEN 
PRODUCTION 
Dissociation of water into hydrogen and oxygen using solar 
ons ae (Patent), 4:15652 
a4 GY CONVERSION/TECHNOLOGY 


iG 
ae of solar heating, 4:15741 
IN CENTERS 


Development co-operation and solar energy, 4:15484 
SOLAR /ENERGY SPECTRA 

Particle acceleration in the current sheet of a solar flare, 4:17260 
SOLAR FLARES/SOLAR PROTONS 

Stochastic acceleration of solar flare protons, 4:17253 (N-78- 


) 
SOLAR FLARES/SOLAR RADIATION 
Origin of the components of a complex event in the solar radio 
emission of January 14, 1971, 4:17258 
SOLAR FLUX/MEETINGS 
ings: the second national solar radiation data workshop, 
4:15488 (CONF-770998-) 
SOLAR FLUX/TABLES 
Solar radiation estimate in Germany, 4:15489 
SOLAR FURNACES/DESIGN 
Solar furnace heating system eeowt. 4:15727 
SOLAR HEAT ENGINES/DES 
High torque solar motor pene 4:15772 
Method and apparatus for converting radiant solar energy into 
mechanical energy (Patent), 4:15768 
Solar energy converting device a 4:15766 
Solar gravity engine (Patent), 4:1576 
Solar power system (Patent), 4: 1s763, 
SOLAR HEAT ENGINES/POWER GENERATION 
Solar power system (Patent), 4:15763 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
y and room climate - points of approach for a future 
citostenn, 4:15744 
Ener y supply to buildings with the aid of heat pumps and solar 
collectors, 4:15740 
Solar heating —- (Patent), 4:15731 
Solar house in the Spessart. Hot water preparation, floor and 
swimming bath heating, 4:15719 
Wettringen solar house, 4:15742 
SOLAR HEATING SYSTEMS/ARCHITECTURE 
— and room climate - points of approach for a future 
tecture, 4:15743 
SOLAR HEATING SYSTEMS/CONTROL 
Optimal control studies of a solar heating system, 4:15702 (LA- 
UR-78-2556) 
SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 
Solar heating control system (Patent), 4:15729 
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SOLAR HEATING SYSTEMS/COORDINATED RESEARCH 

PROGRAMS 

IEA programme to develop and test solar heating and cooling 
systems. Task II: coordination of R and D on solar heating and 
cooling components. Annual progress report, 4:15712 (TID- 
23297/2) 

SOLAR HEATING SYSTEMS/DATA ACQUISITION 

SYSTEMS 

Design package for instrumentation of the Decade 80 House in 
Tucson, Arizonia, 4:15694 (DOE/NASA/CR-150730) 

Instrumentation at the “Decade 80” solar house in Tucson, 
Arizona (collation of monthly reports), 4:15699 (DOE/NASA/ 
CR-150851) 

SOLAR HEATING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Solar energy demonstration project, 4:15700 (GJBX-78-779-243) 

SOLAR HEATING SYSTEMS/DESIGN 

Building structure for solar energy recovery and utilization 
(Patent), 4:15732 

Design package for instrumentation of the Decade 80 House in 
Tucson, Arizonia, 4:15694 (DOE/NASA/CR-150730) 

Energy roof (Patent), 4:15720 

Heat transfer system particularly applicable to solar heating 
installations (Patent), 4:15728 

Preliminary design package for solar heating and hot water 
system, 4:15692 (DOE/NASA/CR-150619) 

Preliminary design package for solar heating and cooling systems, 
4:15693 (DOE/NASA/CR- 150674) 

Prototype solar heating and cooling systems, including potable hot 
water. Quarterly report, 1 July-9 November 1977, 4:15706 (N- 
78-19601) 

SIMS Prototype System 4: design data brochure, 4:15695 (DOE/ 
NASA/CR-150759) 

Solar energy device and system (Patent), 4:15736 

Solar furnace heating system (Patent), 4:15727 

Solar heating system (Patent), 4:15817 

SOLAR HEATING SYSTEMS/ECONOMICS 

Construction and profitableness of solar auxiliary devices in 
existing heating systems. Pt. 1, 4:15733 

Construction and profitableness of solar auxiliary devices in 
existing heating systems. Pt. 2, 4:15730 

SOLAR HEATING SYSTEMS/ENERGY CONSUMPTION 

Comparing the economic efficiency of future space heating 
systems for the private households sector (In German), 4:16490 
(IKE-K-54-6) 

SOLAR HEATING SYSTEMS/FABRICATION 
Prototype solar heating and cooling systems. Monthly progress 
reports, 4:15698 (DOE/NASA/CR-150828) 
SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 
The goldstone energy project. Final report, 4:15708 (N-78-20618) 
SOLAR HEATING SYSTEMS/HEAT PIPES 

Heat transfer system particularly applicable to solar heating 

installations (Patent), 4:15728 
SOLAR HEATING SYSTEMS/HEAT STORAGE 

Concepts for short-term storage in domestic building technology, 
4:15844 

Solar energy collection system (Patent), 4:15735 

SOLAR HEATING SYSTEMS/PERFORMANCE 

Solar system installation at Louisville, Kentucky (final report), 
4:15696 (DOE/NASA/CR-150814) 

SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 

Junkers 'Tritherm’ concept, 4:15738 

SIMS Prototype System 4: performance test report, 4:15697 
(DOE/NASA/CR-150820) 

SOLAR HEATING SYSTEMS/RETROFITTING 

Construction and profitableness of solar auxiliary devices in 
existing heating systems. Pt. 1, 4:15733 

Construction and profitableness of solar auxiliary devices in 
existing heating systems. Pt. 2, 4:15730 

System circuits for solar devices, 4:15739 

Utilization requirements. A Southern California gas company 
project SAGE report: utilization requirements (Solar Assisted 
Gas Energy), 4:15707 (N-78-19612) 

SOLAR HEATING SYSTEMS/REVIEWS 
Solar collector module (Book), 4:15839 
SOLAR HEATING SYSTEMS/SAFETY ENGINEERING 
Safety requirements for solar heating systems, 4:15821 
SOLAR HEATING SYSTEMS/SOLAR-ASSISTED HEAT 

PUMPS 

Solar-assisted heat pump system for heating and cooling 
residences (Water-to-air heat pump), 4:15725 

Solar-geothermal heat system (Patent), 4:15726 

SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 

EQUIPMENT 

Storage tank assembly (Patent), 4:15842 


SOLAR PROCESS HEAT/RETROFITTING 


SOLAR INDUSTRY/CATALOGS 
SEM 79. Solar engineering master catalog and solar industry 
index, 4:15485 
SOLAR INDUSTRY/DIRECTORIES 
SEM 79. Solar engineering master catalog and solar industry 
index, 4:15485 
SOLAR NEUTRINOS 
Alternatives to the pp chains: a survey of exotic light-element 
reactions, 4:17487 (BNL-50879(Vol.2)) 
Solar neutrinos and the solar interior, 4:17243 (BNL-50879(Vol.1)) 
SOLAR NEUTRINOS/FLUX DENSITY 
Nonradial oscillations of the 1968 nonstandard solar model, 
4:17249 (BNL-50879(Vol.2)) 
Rotational history of the Sun: implications for the solar neutrino 
problem, 4:17248 (BNL-50879(Vol.2)) 
Solar neutrino spectroscopy by inverse beta-decay in indium, 
4:17468 (BNL-50879(Vol.2)) 
SOLAR NEUTRINOS/GRAVITATIONAL FIELDS 
Comments on G and on mixing in stars, 4:17247 (BNL- 
50879(Vol.2)) 
SOLAR NEUTRINOS/KINETICS 
Neutrino oscillations and the solar neutrino problem, 4:17250 
(BNL-50879(Vol.2)) 
SOLAR NEUTRINOS/MEETINGS 
Informal conference on status and future of solar neutrino 
research. Proceedings, 4:17245 apd hg 2)) 
SOLAR NEUTRINOS/NEUTRINO DETECTIO 
2°5T] as a low energy neutrino detector i mae problems 
and requirements), 4:17473 (BNL-50879(Vol.1)) 
51 Br as a solar neutrino detector (Experimental problems and 
requirements), 4:17459 (BNL-50879(Vol.1)) 
7Li-’ Be experiment (Experimental problems and requirements), 
4:17452 (BNL-50879(Vol.1)) 
Capture rates for various solar neutrino detectors (Cross sections), 
4:17244 (BNL-50879(Vol.1)) 
Further consideration of the © Br-®'Kr s osRCval) 
problems and requirements), 4:17460 (BNL-508 ol.1)) 
Round table discussion of future Solar Neutrino Program, 4:17251 
(BNL-50879(Vol.2)) 
Theoretical introduction to the *7Cl solar neutrino experiment, 
4:17239 (BNL-50879(Vol.1)) 
SOLAR NEUTRINOS/NUCLEAR REACTIONS 
Input data: nuclear reaction cross sections (Review), 4:17240 
(BNL-50879(Vol.1)) 
SOLAR NEUTRINOS/PHYSICAL PROPERTIES 
Enigmatic solar distortion and the solar neutrino problem, 4:17246 
(BNL-50879(Vol.2)) 
SOLAR NEUTRINOS/RADIATION DETECTION 
Informal conference on status and future of solar neutrino 
research. Proceedings, 4:17238 (BNL-50879(Vol.1)) 
SOLAR NEUTRINOS/RESEARCH PROGRAMS 
Round table discussion of future Solar Neutrino Program, 4:17251 
(BNL-50879(Vol.2)) 
SOLAR PARTICLES 
See also SOLAR ELECTRONS 
SOLAR NEUTRINOS 
SOLAR PROTONS 
SOLAR PARTICLES/ACCELERATION 
Particle acceleration in the current sheet of a solar flare, 4: 17260 
SOLAR PONDS/DESIGN 
Energy production from solar ponds (Patent), 4:15680 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/ECONOMICS 
Technical and economic feasibility study of solar/fossil hybrid 
power systems, 4:15682 (N-78-17486) 
SOLAR POWER PLANTS/HYBRID SYSTEMS 
Technical and economic feasibility study of solar/fossil hybrid 
power systems, 4:15682 (N-78-17486) 
SOLAR POWER PLANTS/TECHNOLOGY ASSESSMENT 
Technical and economic feasibility study of solar/fossil hybrid 
power systems, 4:15682 (N-78-17486) 
SOLAR PROCESS HEAT/CONCENTRATING COLLECTORS 
Inflated cylindrical solar concentrator for producing industrial 
process heat, 4:15745 (UCID-17612(Rev.1)) 
SOLAR PROCESS HEAT/ECONOMICS 
Construction and profitableness of solar auxiliary devices in 
existing heating systems. Pt. 1, 4:15733 
Construction and profitableness of solar auxiliary devices in 
existing heating systems. Pt. 2, 4:15730 
SOLAR PROCESS HEAT/RETROFITTING 
Construction and profitableness of solar auxiliary devices in 
existing heating systems. Pt. 1, 4:15733 





SOLAR PROTONS/ACCELERATION 


Construction and profitableness of solar auxiliary devices in 
existing heating systems. Pt. 2, 4:15730 
SOLAR PROTONS/ACCELERATION 
Stochastic acceleration of solar flare protons, 4:17253 (N-78- 
20046 


SOLAR RADIATION/ULTRAVIOLET RADIATION 
Assessment of the impact of increased solar ultraviolet radiation 
upon marine ecosystems. Annual progress report, 8 October 
1976-8 December 1977, 4:17162 (N-78-19740) 
SOLAR RADIO BURSTS/MATHEMATICAL MODELS 
Nonlinear stability of solar type 3 radio bursts. I. Theory, 4:17252 
(N-78-17982) 
SOLAR RADIO BURSTS/ORIGIN 
Origin of the components of a complex event in the solar radio 
emission of January 14, 1971, 4:17258 
SOLAR RADIO BURSTS/TIME DEPENDENCE 
Generation of solar radio bursts of the “spike” type by electron 
streams, 4:17257 
SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/DESIGN 
Solar energy reflecting apparatus with yieldably biased reflectors 
(Patent), 4:15837 
SOLAR REFLECTORS/FABRICATION 
Reusable solar control film and method of making (Patent), 
4:15717 
SOLAR REFLECTORS/MATERIALS 
Weathering characteristics of potential solar reflector materials: a 
survey of the literature, 4:15779 (PNL-2824) 
SOLAR REFLECTORS/MATERIALS TESTING 
Weathering characteristics of potential solar reflector materials: a 
survey of the literature, 4:15779 (PNL-2824) 
SOLAR REFLECTORS/WEATHERING 
Weathering characteristics of potential solar reflector materials: a 
survey of the literature, 4:15779 (PNL-2824) 
SOLAR REFRIGERATION/ABSORPTION REFRIGERATION 
CYCLE 
Solar powered absorption refrigeration system (Patent), 4:15764 
SOLAR REFRIGERATORS/DESIGN 
Solar powered absorption refrigeration system (Patent), 4:15764 
SOLAR SIMULATORS/DESIGN 
Method to calculate a reflector profile for non-axial type solar 
radiation simulators, 4:15670 
SOLAR SIMULATORS/SOLAR REFLECTORS 
Method to calculate a reflector profile for non-axial type solar 
radiation simulators, 4:15670 
SOLAR SPACE HEATING 
Heat pumps with low-temperature collectors, 4:15704 
Simple solar technology for agriculture, 4:15746 
Solar energy utilisation in buildings, 4:15737 
SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 
Solar demonstrations on federal residences--better planning and 
management control needed, 4:15710 (PB-279485) 
SOLAR STILLS/DEMONSTRATION PROGRAMS 
Pilot —_ to make use of solar energy in the Arab world, 
15724 


SOLAR STILLS/DESIGN 
Solar potable water recovery and power generation from salinous 
water (Patent), 4:15684 
SOLAR STILLS/HYBRID SYSTEMS 
Solar potable water recovery and power generation from salinous 
water (Patent), 4:15683 
SOLAR SYSTEM EVOLUTION/KINETICS 
Did a supernova trigger the formation of the solar system, 4:17269 
SOLAR SYSTEM EVOLUTION/SUPERNOVAE 
Did a supernova trigger the formation of the solar system, 4:17269 
SOLAR THERMAL POWER PLANTS 
Dissociation of water into hydrogen and oxygen using solar 
energy (Patent), 4:15652 
SOLAR THERMAL POWER PLANTS/CLOSED-CYCLE 
SYSTEMS 
Closed cycle solar generator (Patent), 4:15675 
Solar operated closed system power generator (Patent), 4: og 
SOLAR THERMAL POWER PLANTS/DEMONSTRATIO 
PROGRAMS 
“= a. to make use of solar energy in the Arab world, 
SOLAR THERMAL POWER PLANTS/DESIGN 
— and process for steam generation by solar energy 
tent), 4:15679 
mae production from solar ponds (Patent), 4:15680 
Solar driven power unit (Patent), 4:15678 
Solar electric power plant and an improved thermal collector of 
solar energy (Patent), 4:15673 
Solar operated turbine power generator (Patent), 4:15676 
Solar potable water recovery and power generation from salinous 
water (Patent), 4:15684 
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Solar power plant (Patent), 4:15677 
SOLAR THERMAL POWER PLANTS/FLASHED STEAM 
SYSTEMS 
Solar potable water recovery and power generation from salinous 
water (Patent), 4:15683 
Solar potable water recovery and power generation from salinous 
water (Patent), 4:15684 
SOLAR THERMAL POWER PLANTS/HEAT STORAGE 
Solar power plant (Patent), 4:15677 
SOLAR THERMAL POWER PLANTS/PARABOLIC DISH 
COLLECTORS 


Solar power cod (Patent), 4:15677 
SOLAR TRACKING 
Solar collector and drive circuitry control means (Patent), 4:15812 
Tracking lens system for solar collectors and skylights (Patent), 
15838 


SOLAR TRACKING/EQUIPMENT 

Solar eyeball: a self-powered self-steering photovoltaic generator, 
4:15553 
Solar tracking device (Patent), 4:15798 

SOLAR WATER HEATERS 
Heat pumps with low-temperature collectors, 4:15704 
Solar heater (Patent), 4:15758 
Solar house in the S . Hot water preparation, floor and 

swimming bath heating, 4:15719 
Wettringen solar house, 4:15742 
SOLAR WATER HEATERS/CONTROL SYSTEMS 
Control valve means particularly adapted for swimming pool 
heater installations embodying a solar heater (Patent), 4:15761 
Method for the controlled heating of a liquid reservoir, and 
reservoir system for carrying out the method (Patent), 4:15760 
Solar heating unit (Patent), 4:15757 

SOLAR WATER HEATERS/COORDINATED RESEARCH 
PROGRAMS 
IEA programme to develop and test solar heating and cooling 

systems. Task II: coordination of R and D on solar heating and 
cooling components. Annual progress report, 4:15712 (TID- 
23297/2) 

SOLAR WATER HEATERS/DATA ACQUISITION SYSTEMS 

Instrumentation at the Decade 80” solar house in Tucson, 
Arizona (collation of monthly reports), 4:15699 (DOE/NASA/ 
CR-150851) 

SOLAR WATER HEATERS/DEMONSTRATION PROGRAMS 
Solar energy demonstration project, 4:15700 (GJBX-78-779-243) 
Solar laboratory development. Final report, September 1, 1977- 

August 31, 1978, 4:15691 (COO-4587-1) 

SOLAR WATER HEATERS/DESIGN 

Preliminary design package for solar heating and hot water 
system, 4:15692 (DOE/NASA/CR-150619) 

SIMS Prototype System 4: design data brochure, 4:15695 (DOE/ 
NASA/CR-150759) 

Solar heating system (Patent), 4:15817 

Solar water heater of natural circulation type (Patent), 4:15754 

SOLAR WATER HEATERS/DRAIN-DOWN SYSTEMS 
Solar heating system (Patent), 4:15752 

SOLAR WATER HEATERS/EFFICIENCY 
LARGO hot water system long range thermal performance test 

report. Addendum, 4:15748 (DOE/NASA/CR-150842) 

SOLAR WATER HEATERS/ENERGY MODELS 
Numerical study on solar energy utilisation for water heating on 

the basis of a test reference year for Berlin, 4:15756 

SOLAR WATER HEATERS/FABRICATION 

Device for utilizing the heat energy of solar radiation (Patent), 
4:15762 

SOLAR WATER HEATERS/GOVERNMENT POLICIES 

Public policy issues. A Southern California gas company project 
SAGE report, 4:15751 (N-78-19613) 

SOLAR WATER HEATERS/HEAT STORAGE 

Heat store and installation for the utilization of solar energy 
(Patent), 4:15845 
Solar energy (Patent), 4:15843 

SOLAR WATER HEATERS/HONEYCOMB STRUCTURES 
Solar heater unit (Patent), 4:15753 

SOLAR WATER HEATERS/MATHEMATICAL MODELS 
Numerical study on solar energy utilisation for water heating on 

the basis of a test reference year for Berlin, 4:15756 

SOLAR WATER HEATERS/OPERATION 

Prototype solar heated hot water systems and double-walled heat 
exchangers. Progress report, 4:15749 (DOE/NASA/CR- 
150854) 

SOLAR WATER HEATERS/PERFORMANCE 

Solar system installation at Louisville, Kentucky (final report), 
4:15696 (DOE/NASA/CR-150814) 

SOLAR WATER HEATERS/PERFORMANCE TESTING 
LARGO hot water system long range thermal performance test 

report. Addendum, 4:15748 (DOE/NASA/CR-150842) 
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Low-cost performance monitoring system for solar water heaters, 
4:15750 (EPRI-ER-795) 
SIMS Prototype System 4: performance test report, 4:15697 
(DOE/NASA/CR-150820) 
SOLAR WATER HEATERS/RETROFITTING 
System circuits for solar devices, 4:15739 
SOLAR WATER HEATERS/REVIEWS 
Solar collector module (Book), 4:15839 
SOLAR WATER HEATERS/TESTING 
Prototype solar heated hot water systems and double-walled heat 
exchangers. Progress report, 4:15749 (DOE/NASA/CR- 
150854) 
SOLAR WATER HEATERS/THERMOSTATS 
Solar collector thermostat (Patent), 4:15759 
SOLAR WATER HEATERS/VALVES 
Control valve means particularly adapted for swimming pool 
heater installations embodying a solar heater (Patent), 4:15761 
SOLAR WATER HEATING 
Simple solar technology for agriculture, 4:15746 
Solar energy utilisation in buildings, 4:15737 
SOLAR WATER PUMPS/DESIGN 
Solar actuated siphon drain (Patent), 4:15771 
SOLAR WIND 
Magnetic fields and flows between 1 AU and 0.3 AU during the 
primary mission of HELIOS 1, 4:17265 (N-78-17964) 
SOLAR WIND/CHEMICAL COMPOSITION 
The composition of corotating energetic particle streams, 4:17254 
(N-78-21039) 
SOLAR WIND/ELECTRONS 
Characteristic electron variations across simple high-speed solar 
wind streams, 4:17255 
SOLAR WIND/ION DENSITY 
Observations of two distinct populations of bow shock ions in the 
upstream solar wind, 4:17268 
SOLAR WIND/PLASMA HEATING 
Electron heating within interaction zones of simple high-speed 
solar wind streams, 4:17256 
SOLAR-ASSISTED HEAT PUMPS 
Energy supply to buildings with the aid of heat pumps and solar 
collectors, 4:15740 
Heat pumps with low-temperature collectors, 4:15704 
SOLAR-ASSISTED HEAT PUMPS/DEMONSTRATION 
PROGRAMS 
Solar laboratory development. Final report, September 1, 1977- 
August 31, 1978, 4:15691 (COO-4587-1) 
SOLAR-ASSISTED HEAT PUMPS/DESIGN 
Solar-geothermal heat system (Patent), 4:15726 
SOLAR-ASSISTED HEAT PUMPS/ECONOMICS 
Use of heat pumps with solar collectors for domestic space heating 
in the united kingdom, 4:15716 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Air-water heat pump in Wiesbaden, 4:15722 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE TESTING 
Junkers ‘Tritherm’ concept, 4:15738 
SOLID CLUSTERS/GREEN FUNCTION 
Self-consistent cluster theories for alloys with diagonal and off- 
diagonal disorder, 4:17504 
SOLID STATE LASERS/LASER CAVITIES 
Stability of the caustic in planospherical resonators with an 
internal lens, 4:16880 
SOLID STATE LASERS/OPTICAL MODES 
Frequency degeneracy of modes in a cw solid-state laser with a 
planospherical resonator, 4:16879 
SOLID STATE LASERS/OPTICAL SYSTEMS 
Large aperture components for solid state laser fusion systems, 
4:16849 (UCRL-80971) 
SOLID STATE LASERS/POWER 
Frequency degeneracy of modes in a cw solid-state laser with a 
planospherical resonator, 4:16879 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SCRAP METALS 
WOOD WASTES 
SOLID WASTES/COMBUSTION 
Burning of refuse by the Von Roll system, 4:15469 
Garbage: the unexploited fuel source of growing rather than 
depleting value, 4:15467 (CONF-7606183-) 
SOLID WASTES/COMMINUTION 
Process for producing fuel from solid waste (Patent), 4:15468 
SOLID WASTES/LEACHING 
Environmental aspects of coal gasification, 4:15000 
SOLID WASTES/RECYCLING 
Process for separating and converting waste into useable products 
(Patent), 4:16910 


SOYBEANS/FOOD PROCESSING 


SOLID WASTES/THERMOCHEMICAL PROCESSES 

Conversion of solid wastes to fuel coke and gasoline/light oil 
(Patent), 4:15456 

SOLID WASTES/USES 

Study of the feasibility of utilizing solid wastes for building 

materials. Phase I summary report, 4:16558 (PB-279440) 
SOLID WASTES/WASTE DISPOSAL 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume 3, 4:15910 (HCP/ 
T2455-15/3) 

SOLID WASTES/WASTE MANAGEMENT 

Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. Conceptual design: pyrolysis and waste 
management systems, 4:16381 (COO-4210-2/3) 

Modelling as an aid to solid waste management planning: a state- 
of-the-art report, 4:16571 (AERE-R-8769) 

Solid waste management: implementing the Federal Resource 
Conservation and Recovery Act of 1976 in Texas, 4:16572 (PB- 
279311) 

SOLID WASTES/WASTE PROCESSING 

Design factors for transfer stations/resource recovery systems, 
4:16909 (CONF-7511145-) 

SOLID WASTES/WATER POLLUTION 

Deep ocean mining environmental study (DOMES). Unpublished 
manuscript number 10. Dispersion of waste sediment from a 
point-source discharge, 4:17055 (PB-279972) 

SOLIDS/BINDING ENERGY 

Spectrum of binding energies approach to grain boundary 

segregation, 4:16634 
SOLIDS/GRAIN BOUNDARIES 

Spectrum of binding energies approach to grain boundary 

segregation, 4:16634 
SOLIDS/INFRARED SPECTRA 
Origin of vibrational dephasing of polyatomic molecules in 
condensed phases, 4:17277 

SOLIDS/IONIC CONDUCTIVITY 

Superionic conductors (Book), 4:16720 
SOLIDS/PNEUMATIC TRANSPORT 

Experimental studies of gas-solids transport, 4:15106 
SOLITONS 

Nontopological solitons, 4:17437 
SOLITONS/MANY-BODY PROBLEM 

Inverse scattering problem for quarkonium systems. I. One- 
dimensional formalism and methodology, 4:17440 (COO-1764- 


343) 
SOLITONS/PARTICLE KINEMATICS 
Solitons as particles, and the effects of perturbations, 4:17439 
SOLITONS/PERTURBATION THEORY 
Solitons as particles, and the effects of perturbations, 4:17439 
SOLUTIONS 
(For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION.) 
See also AQUEOUS SOLUTIONS 
SOLUTIONS/ENVIRONMENTAL TRANSPORT 
Mathematical description of adsorption and transport of reactive 
solutes in soil: a review of selected literature (Theory is 
applicable in such diverse areas as agriculture, nuclear waste 
management, sanitary engineering, and groundwater 
hydrology), 4:17079 (ORNL-5403) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOUTH AFRICA/ENERGY DEMAND 
Application of a computerized coal inventory in the formulation 
of an energy policy for South Africa, 4:16410 
SOUTH AFRICA/ENERGY SUPPLIES 
Application of a computerized coal inventory in the formulation 
of an energy policy for South Africa, 4:16410 
SOUTH CAROLINA 
Transportation of radioactive material in South Carolina, 4:15336 
(NUREG/CR-0266) 
SOUTH HAVEN MICHIGAN REACTOR 
See PALISADES-1 REACTOR 
SOVIET UNION 
See USSR 
SOYBEANS/BIOCHEMICAL REACTION KINETICS 
Host-pathogen interactions. XIV. Isolation and partial 
characterization of an elicitor from yeast extract (Glycine max, 
Phytophthora megasperma), 4:17156 
SOYBEANS/CULTIVATION TECHNIQUES 
Tillage and energy survey. Report of the Agricultural Energy 
Advisory Committee, 4:16532 (NP-23539) 
SOYBEANS/FOOD PROCESSING 
Estimates of process energy use in four key food products 
industries, 4:16527 (BNWL-SA-6482) 





SOYBEANS/PATHOLOGICAL CHANGES 


SOYBEANS/PATHOLOGICAL CHANGES 
Host-pathogen interactions. XIV. Isolation and partial 
characterization of an elicitor from yeast extract (Glycine max, 
Phytophthora megasperma), 4:17156 
SPACE FLIGHT/TECHNOLOGY TRANSFER 
Energy's challenge to aerospace, 4:16368 
SPACE HEATERS/DESIGN 
Fuel-fired, radiant heater (Patent), 4:16478 
SPACECRAFT POWER SUPPLIES/ECONOMICS 
A study of some economic factors relating to the development and 
implementation of a satellite power system, 4:16521 (N-78- 


19654) 
SPACECRAFT POWER SUPPLIES/MARKET 
A study of some economic factors relating to the development and 
implementation of a satellite power system, 4:16521 (N-78- 
19654) 
SPACECRAFT POWER SUPPLIES/PHOTOVOLTAIC CELLS 
Radiant energy power source for jet aircraft and missiles (Patent), 
4:15513 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Conceptual approach study of a 200 watt per kilogram solar array, 
phase 1. Final report, 4:15498 (N-78-17465) 
Development of a lightweight carbon fibre reinforced solar array 
blanket, 4:15583 
Dynamical model for the CTS development model solar array 
under the influence of gravity, 4:15499 (N-78-19659) 
SARA: concentrating solar array with reflector-radiators, 4:15614 
SPACECRAFT POWER SUPPLIES/TECHNOLOGY 
ASSESSMENT 
A study of some economic factors relating to the development and 
implementation of a satellite power system, 4:16521 (N-78- 
19654) 
Advanced photovoltaic synchronous-orbit spacecraft power 
systems, 4:15524 
SPACECRAFT POWER SUPPLIES/ 
THERMOPHOTOVOLTAIC CONVERTERS 
Radiant energy power source for jet aircraft and missiles (Patent), 


4:15513 
SPARK GAPS/IRRADIATION 
Final environmental statement concerning rule making. 
Exemption from licensing requirements for spark-gap irradiators 
that contain cobalt-60. Docket No. PRM 30-54, 4:16795 
(NUREG-0319) 
SPARK IGNITION ENGINES/EXHAUST GASES 
Some studies on the performance and nitrogen-oxides emissions 
using gasoline-methanol blends in SI engines, 4:16612 
SPARK IGNITION ENGINES/FUEL ECONOMY 
Some studies on the performance and nitrogen-oxides emissions 
using gasoline-methanol blends in SI engines, 4:16612 
SPARK IGNITION ENGINES/PERFORMANCE TESTING 
Some studies on the performance and nitrogen-oxides emissions 
using gasoline-methanol blends in SI engines, 4:16612 
SPECTRALLY SELECTIVE SURFACES 
Air-stable selective surfaces for solar energy collectors. Quarterly 
progress report | nov 74-31 jan 75, 4:15777 (PB-278706) 
Air-stable selective surfaces for solar energy collectors. Quarterly 
progress report | feb-30 apr 75, 4:15778 (PB-278707) 
SPECTRALLY SELECTIVE SURFACES/ABSORPTIVITY 
Absorption surface of solar collector (Patent), 4:15793 
SPECTRALLY SELECTIVE SURFACES/FABRICATION 
Selective radiation absorption devices for producing heat energy 
(Patent), 4:15813 
Selective solar energy receiver and method for its production 
(Patent), 4:15828 
Thin molybdenum coatings on aluminum for solar energy 
absorption (Patent), 4:15814 
SPECTRALLY SELECTIVE SURFACES/PERFORMANCE 
Heat mirrored solar energy receivers (Transmit visible and reflect 
infrared radiation), 4:15816 
SPECTRALLY SELECTIVE SURFACES/SAMPLE 
PREPARATION 
Selective coating for solar panels (Patent), 4:15835 
ETERS 


See also NEUTRON SPECTROMETERS 
SPECTROMETERS/DATA ANALYSIS 
User’s guide to data obtained by the Aerospace Corporation 
energetic particle spectrometer on ATS-6, 4:17013 (N-78-19193) 
SPENT FUEL ELEMENTS/CUTTING 
Method and device for cutting a bundle of irradiated nuclear fuel 
tubes (Patent), 4:15329 
SPENT FUEL ELEMENTS/NONDESTRUCTIVE ANALYSIS 
Methods for the non-destructive assay of irradiated nuclear fuels 
for safeguards, 4:15440 
SPENT FUEL ELEMENTS/PACKAGING 
Some thermal analysis aspects of metal encapsulated waste, 
4:15360 (CONF-780304-) 
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SPENT FUEL ELEMENTS/UNDERGROUND STORAGE 
Corrosion resistance of copper canisters for final disposal of spent 
nuclear fuel, 4:15402 (K BS-TR-90) 
SPENT FUEL STORAGE 
Report by the committee assessing fuel storage. Part 1: summary, 
4:15373 (AECL-5959/1) 
Report by the committee assessing fuel storage. Part 2: 
appendices, 4:15374 (AECL-5959/2) 
SPENT FUEL STORAGE/CASKS 
Concrete canister program, 4:15375 (AECL-5965) 
SPENT FUEL STORAGE/ENVIRONMENTAL IMPACTS 
High level defense waste and spent fuel characterization for 
geologic waste repositories, 4:15414 (SAND-78-1289C) 
SPENT FUEL STORAGE/MANAGEMENT 
Regional approach to spent fuel management (In New England), 
4:15334 (CONF-780304-) 
SPENT FUEL STORAGE/REVIEWS 
U.S. and non-U.S. AFR storage: an overview, 4:15332 (CONF- 
780304-) 
SPENT FUEL STORAGE/SAFETY 
Safety of handling, storing and transportation of spent nuclear fuel 
and vitrified high-level wastes, 4:15431 (KBS-TR-42) 
SPENT FUEL STORAGE/UNDERGROUND STORAGE 
High level defense waste and spent fuel characterization for 
geologic waste repositories, 4:15414 (SAND-78-1289C) 
Subsurface storage of commercial spent nuclear fuel, 4:15335 
(CONF-780304-) 
SPENT FUELS/FISSION PRODUCTS 
Updating of BEGAFIP (Computer program for calculation of the 
activity of fission products in spent nuclear fuel), 4:15415 
(STUDSVIK-RF-77-2268) 
SPENT FUELS/MATERIALS HANDLING 
Safety of handling, storing and transportation of spent nuclear fuel 
and vitrified high-level wastes, 4:15431 (K BS-TR-42) 
SPENT FUELS/REPROCESSING 
Batch extraction and stripping tests with uranium and plutonium, 
4:15310 (CONF-780304-) 
Coprocessing of spent fuel at the Barnwell Nuclear Fuel Plant, 
4:15308 (CONF-780304-) 
Coprocessing solvent extraction flowsheet studies, 4:15311 
(CONF-780304-) 
Outline of reprocessing process (Various methods are discussed), 
4:15328 
Voloxidation and dissolution of irradiated LWR fuel, 4:15323 
(CONF-780304-) 
SPENT FUELS/THERMODYNAMIC PROPERTIES 
High level defense waste and spent fuel characterization for 
geologic waste repositories, 4:15414 (SAND-78-1289C) 
SPENT FUELS/TRANSPORT 
Transportation of nuclear materials, 4:15337 (NP-tr-2056) 
SPERMATOCYTES/CHROMOSOMAL ABERRATIONS 
In vivo study of cadmium-induced chromsomal changes in 
somatic and germinal tissue of CS7BI/6J male mice, 4:17188 
(PNL-2722) 
SPERMATOGONIA/GENETIC RADIATION EFFECTS 
Induction of specific-locus mutations in the mouse by tritiated 
water, 4:17178 (CONF-781029-5) 
SPHERICAL HARMONICS 
Theoretical and high energy physics. Progress report, 1977-1978 
(Summaries of research activities at the University of 
Minnesota), 4:17334 (COO-1764-342) 
SPLEEN/BIOCHEMICAL REACTION KINETICS 
Kinetic model building using advanced nuclear medicine 
techniques: the kinetics of chromium(III) in the human body 
('Cr), 4:17111 (LBL-7473) 
SPLEEN CELLS/CYTOLOGICAL TECHNIQUES 
Deletion of the long arm of chromosome 20 [del(20)(q11)] in 
myeloid disorders, 4:17131 
SPOIL BANKS/SOIL CHEMISTRY 
Use of sorption isotherms for evaluating the effect of leonardite on 
phosphorus availability in a coal mine spoil, 4:17183 
SPRAY PONDS 
See COOLING PONDS 
SPUTTERING/MATHEMATICAL MODELS 
Physical sputtering model for fusion reactor first-wall materials 
(DOB), 4:17598 
SRC PROCESS/PILOT PLANTS 
Operation of the SRC pilot plant, 4:15014 
STABLE ISOTOPES/NUCLEAR DATA COLLECTIONS 
Table of isotopes, 4:17464 
STACKS/CORROSION PROTECTION 
Experience with unprotected steel stacks in gas-turbine plant and 
measures to reduce corrosion, 4:15942 (NP-tr-2046) 
STACKS/TEMPERATURE DISTRIBUTION 
Preheating air for smoke stacks with counterpressure in a forcibly 
ventilated gap, 4:15919 
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STAINLESS STEEL-18-8/CORROSION 
Release of corrosion products from construction materials 
containing cobalt. Pt.2: Inconel X750, 4:16023 (STUDSVIK-78- 
1) 
STAINLESS STEEL-304/CORROSION RESISTANCE 
Direct evidence of chromium depletion near the grain boundaries 
in sensitized stainless steels, 4:16688 
STAINLESS STEEL-304/FRACTURE PROPERTIES 
Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:16635 (CONF-771140-4) 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
Irradiation effects on the behavior of structural materials at 
elevated temperature (Fast neutrons), 4:16694 
STAINLESS STEEL-304/STRAIN RATE 
Constant strain rate studies on shot peened Type 304 stainless steel 
in high temperature aqueous environments, 4:16645 
STAINLESS STEEL-304/TENSILE PROPERTIES 
Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:16635 (CONF-771140-4) 
STAINLESS STEEL-304/WELDABILITY 
Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:16635 (CONF-771140-4) 
STAINLESS STEEL-310/CORROSION 
Influence of temperature and the role of chromium on the kinetics 
of sulfidation of 310 stainless steel, 4:16632 
AINLESS STEEL-316/CREEP 
Creep and creep rupture of thin stainless steel specimens, 4:16108 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Irradiation effects on the behavior of structural materials at 
elevated temperature (Fast neutrons), 4:16694 
Swelling of Type-316 stainless steel at high fluences in EBR-2, 
4:16107 
STAINLESS STEEL-316/SWELLING 
Swelling of Type-316 stainless steel at high fluences in EBR-2, 
4:16107 
STAINLESS STEEL-347/FRACTURE PROPERTIES 
Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:16635 (CONF-771140-4) 
STAINLESS STEEL-347/TENSILE PROPERTIES 
Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:16635 (CONF-771140-4) 
STAINLESS STEEL-347/WELDABILITY 
Effect of small additions of niobium on the welding behavior of an 
austenitic stainless steel, 4:16635 (CONF-771 140-4) 
STAINLESS STEEL-440/COATINGS 
Friction and wear of radiofrequency-sputtered borides, silicides, 
and carbides, 4:16712 (N-78-20338) 
X-ray photoelectron spectroscopy study of radiofrequency- 
sputterer refractory-compound steel interfaces, 4:16699 (N-78- 
20336) 


STAINLESS STEELS 
See also STAINLESS STEEL-18-8 
STAINLESS STEEL-304 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-347 
STAINLESS STEEL-440 
STAINLESS STEELS/CHEMICAL ANALYSIS 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 
STAINLESS STEELS/CORROSION 
Corrosion investigations on materials used in latent heat storage 
equipment, 4:16299 
STAINLESS STEELS/CREEP 
Creep and creep rupture of thin stainless steel specimens (DIN 
2.4970 stainless steel.), 4:16108 
STAINLESS STEELS/FRACTURE PROPERTIES 
Verification of the design features of the constituent materials of 
the primary circuit in PWRs (PWR), 4:16035 
STAINLESS STEELS/PHYSICAL RADIATION EFFECTS 
Prediction of radiation damage in structural materials outside the 
reactor core, 4:16034 (EUR-5667(Pt.1)) 
STAINLESS STEELS/STRESS CORROSION 
Contribution to the question of stress-corrosion cracking of 
austenitic stainless steel cladding in nuclear power plants, 
4:16016 
Stress corrosion crack growth and fracture predictions for BWR 
piping, 4:16029 
STAINLESS STEELS/SWELLING 
Effect of structure and alloying elements on void formation in 
austenitic steels and nickel alloys (LMFBR), 4:16089 (CEA- 
CONF-4013) 
STANDING CROP 
See BIOMASS 


STAR EVOLUTION/GRAVITATIONAL COLLAPSE 
Neutrino production of bypassed isotopes, and the possible role of 
neutrinos in nucleosynthesis, 4:17232 
STAR MODELS/BOUNDARY CONDITIONS | 
Some results on standard solar models (Preli results 
constraints, nonradial oscillations), 4:17241 (BNL-50879(Vol.1)) 
STAR MODELS/OPACITY 
Some results on standard solar models (Preliminary results 
constraints, nonradial oscillations), 4:17241 (BNL-50879(Vol.1)) 
STAR MODELS/OSCILLATIONS 
Nonradial oscillations of the 1968 nonstandard solar model, 
4:17249 (BNL-50879(Vol.2)) 
Some results on standard solar models (Preliminary results 
constraints, nonradial oscillations), 4:17241 (BNL-50879(Vol.1)) 
STAR MODELS/POLARIZATION 
Polarization effects in the emission of a disk of accreting matter, 
4:17233 
STAR MODELS/REVIEWS 
Review of nonstandard models, 4:17242 (BNL-50879(Vol.1)) 
STARS 


See also BINARY STARS 
MAIN SEQUENCE STARS 
NEUTRON STARS 
NOVAE 


SUN 
STARS/GRAVITATIONAL COLLAPSE 
Effects of neutrino degeneracy and of downscatter on neutrino 
radiation from dense stellar cores, 4:17226 
STARS/PHOTOMETRY 
$201 catalog of far-ultraviolet objects. Final report, 4:17224 (N-78- 
17957) 
STATE GOVERNMENT/ENVIRONMENTAL POLICY 
Environmental information resources for state and local elected 
officials. General Reference Guide, 4:16353 (PB-278682) 
STATE GOVERNMENT/POLLUTION REGULATIONS 
Department of defense air pollution control: progress and delays, 
4:17043 (LCD-77-305) 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
Specific stationary sources, e.g., Fossil-fuel Power Plants.) 
See also AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/CHEMICAL 
EFFLUENTS 
Environmental assessment of stationary source NO/sub x control 
technologies. Annual report no. 1, Jun 76-Jun 77, 4:17050 (PB- 
279083) 
STATISTICS 
Student's non-central t on sampling from a gamma universe, 
4:17633 (CONF-781041-1) 
STEAM CONDENSERS/TESTING 
Minimum Leakage Condenser Test Program, 4:16149 (COO-2976- 
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STEAM GENERATORS/BURNERS 
Development of large burners for liquid and gaseous fuels installed 
in steam generators of a steam power of over 1000 t/h, 4:16919 
Large burners in power plants, 4:15940 
STEAM GENERATORS/COMBUSTION CHAMBERS 
Changes in heat transfer in the combustion chambers of steam 
generators as a function of deposit formation on the gas side, 
4:15918 


Redistribution of fuel minerals in pulverized coal firing, 4:16918 
STEAM GENERATORS/CONTROL SYSTEMS 
System for initializing a backup computer in a multiple computer 
electric power plant and turbine control system to provide 
turbine and plant operation with reduced time for backup 
computer availability (Patent), 4:15933 
STEAM GENERATORS/CORROSION 
Changes in heat transfer in the combustion chambers of steam 
generators as a function of deposit formation on the gas side, 
4:15918 


Low temperature corrosion in steam generators, 4:15916 
STEAM GENERATORS/CORROSION PRODUCTS 
Increased concentration of salts on heat transfer surfaces (PWR), 
4:16039 (SVF-37) 
STEAM GENERATORS/CORROSION PROTECTION 
Behavior of steam generator tube materials in pressurized water 
nuclear reactors, 4:16044 
STEAM GENERATORS/DEPOSITS 
Changes in heat transfer in the combustion chambers of steam 
generators as a function of deposit formation on the gas side, 
4:15918 
STEAM GENERATORS/DESIGN 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Volume I. Interim report, 
4:15909 (HCP/T2455-15/1) 
Steam generators (Patent), 4:15937 





STEAM GENERATORS/FAILURES 


STEAM GENERATORS/FAILURES 
Steam generator tube failures: experience with water-cooled 
nuclear power reactors during 1976, 4:16148 (AECL-6095) 
STEAM GENERATORS/FOULING 
Heat conductivity of iron oxide deposits formed in tubes of 
radiation heating surfaces of supercritical pressure boilers, 
4:15915 
STEAM GENERATORS/FUEL FEEDING SYSTEMS 
Pneumatic conveyance of air borne p.f. flows by pipework in 
high-duty steam generators, 4:15913 
STEAM GENERATORS/HEAT RECOVERY EQUIPMENT 
Industrial steam generation. Higher economy due to heat recovery 
adjuncts, 4:16550 
STEAM GENERATORS/HEAT TRANSFER 
Heat transfer crisis in even-heated tubes during steam-water 
mixture forced motion with high velocities, 4:16150 (FEI-756) 
Investigation of the heat exchange crisis in a steam generating tube 
with a cosinusoidal law of heat emission, 4:16808 
STEAM GENERATORS/MATHEMATICAL MODELS 
Analysis of the accuracy of description of transient processes in 
high-pressure steam generators by linear and nonlinear 
mathematical models, 4:15931 
Modeling and simulation of a multicell fluidized-bed steam 
generator, 4:16915 
STEAM GENERATORS/POLLUTION CONTROL 
Keeping the air clean, fighting noise, and protection of waters 
(Bund and Laender regulations), 4:17058 
STEAM GENERATORS/REMOVAL 
Radiological assessment of steam generator removal and 
replacement, 4:16252 (NUREG/CR-0199) 
STEAM GENERATORS/TUBES 
Investigation of the heat exchange crisis in a steam generating tube 
with a cosinusoidal law of heat emission, 4:16808 
STEAM GENERATORS/TWO-PHASE FLOW 
Heat transfer crisis in even-heated tubes during steam-water 
mixture forced motion with high velocities, 4:16150 = 756) 
STEAM GENERATORS/WASTE HEAT UTILIZATIO 
Clayton ships boilers: directly heated or heated with ~ 00 gas, 
716556 


STEAM GENERATORS/WATER CHEMISTRY 
Effect of condenser water in-leakage on steam generator water 
chemistry (CANDU), 4:16077 (AECL-5849) 
STEAM LINES/FILM FLOW 
Mechanisms of film flow during steam condensation in horizontal 
tube bundles, 4:16802 
STEAM LINES/VALVES 
Backpressure-tight main steam isolating valves for pressurized 
water reactors, 4:16041 
STEAM LINES/VAPOR CONDENSATION 
Mechanisms of film flow during steam condensation in horizontal 
tube bundles, 4:16802 
STEAM LINES/WELDED JOINTS 
Experimental investigation of stresses in welded T-pieces of 
steamlines of hot intermediate superheating in 200 and 300 MW 
blocks, 4:15928 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS/VALVES 
—— steam-generator shut-off valve (Patent; PWR), 
:161 


STEAM TURBINES/CONTROL SYSTEMS 
System and method for operating a steam turbine with — 
computer control having integrator limit (Patent), 4:1593 
System for initializing a backup computer in a multiple computer 
electric power plant and turbine control system to provide 
turbine and plant operation with reduced time for backup 
computer availability (Patent), 4:15933 
STEAM TURBINES/CORROSION PROTECTION 
Avoiding corrosion of steam turbine components during erection 
and layup, 4:16014 
STEAM TURBINES/DESIGN 
Design and operating features of wet steam turbines 
(Icebreakers.), 4:16520 
eo investigation of double-flow radial-axial stages, 
1 


Investigation of the liquid phase structure in nozzle cascades of 
wet steam stages, 4:16804 
STEAM TURBINES/EROSION 
Investigation of the liquid phase structure in nozzle cascades of 
wet steam stages, 4:16804 
STEAM TURBINES/OPERATION 
Investigation of the partial load behavior of a high-capacity steam 
turbine, 4:16803 
STEAM TURBINES/PRESSURE RELEASE 
Investigation of the conditions of impulse unloading of a steam 
turbine of the monoblock of a nuclear power plant with a PWR- 
1000 reactor, 4:16051 


ERA Vol. 4, No. 7 


STEAM TURBINES/ROTORS 
— investigation of double-flow radial-axial stages, 
1681 
Temperature tests of a high-pressure rotor for the k-300-240 
turbine, 4:15929 
Workable gps for extending the life of life-limited, 
inspectable, expensive components, 4:15907 (EPRI-NP-855) 
Workable approach for extending the life of turbine rotors with 
subsurface defects, 4:15908 (EPRI-NP-855 
STEAM TURBINES/TRANSONIC FLOW 
Numerical solution of the problem of determination of three- 
—— flow in last stages of high-capacity steam turbines, 
STEAM TURBINES/TURBINE BLADES 
Investigation of the partial load behavior of a high-capacity steam 
turbine, 4:16803 
ASTM-A533-B/FRACTURE PROPERTIES 
Fracture toughness of pressure vessel steel at elevated 
temperatures, 4:16219 


See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEELS/ARC WELDING 
Flow tolerance evaluation of heat affected zones, 4:16164 
STEELS/CRACKS 
Analysis of crack arrest in reactor pressure vessels, 4:16165 
STEELS/ELECTROCHEMICAL CORROSION 
Prediction of stress corrosion of carbon steel by nuclear process 
liquid wastes, 4:16681 (DP-1478) 
STEELS/FATIGUE 
Cryogenic tensile, fatigue, and fracture parameters for a solution- 
annealed 18 percent nickel maraging steel, 4:16646 
STEELS/FRA' PROPERTIES 
Cryogenic tensile, fatigue, and fracture parameters for a solution- 
annealed 18 percent nickel maraging steel, 4:1 
Reference fracture toughness curves for irradiated pressure vessel 
steels, 4:16048 
STEELS/MATERIALS TESTING 
Fracture characterization of steels and implications for the 
reliability of nuclear pressure components, 4:16162 
STEELS/MECHANICAL PROPERTIES 
Flow tolerance evaluation of heat affected zones, 4:16164 
STEELS/PHYSICAL RADIATION EFFECTS 
Rule of codes, standards and — in nuclear pressure vessel 
surveillance pro =~ 4:1612 
STEELS/STRESS OSION. 
Prediction of stress yas a of carbon steel by nuclear process 
liquid wastes, 4:16681 (DP-1478) 
STEELS/TENSILE PROPERTIES 
Cryogenic tensile, fatigue, and fracture parameters for a solution- 
annealed 18 percent nickel maraging steel, 4:16646 
STEK REACTO UTRON SPECTRA 
Comparison of SAND-II and RFSP-JUEL s 
codes for several neutron spectra in the S 
(EUR-5667(Pt.2)) 
Neutron spectra in the STEK facility, determined with the 
SAND-II activation technique, 4:16199 (EUR-5667(Pt.2)) 
STELLAR ATMOSPHERES 
ene of far-ultraviolet objects. Final report, 4:17224 (N-78- 
57 
STELLARATORS/ION TEMPERATURE 
Properties of the plasma ions and the particle lifetime in ohmic 
heating in the L-2 stellarator, 4:17550 
STELLARATORS/JOULE HEATING 
Properties of the plasma ions and the particle lifetime in ohmic 
heating in the L-2 stellarator, 4:17580 
STIRLING ENGINES/DESIGN 
Heat transfer element (Patent), 4:16961 
Stirling cycle machine (Patent), 4:16960 
Technology evaluation of the Stirling engine for stationary power 
ol in the 500 to 2000 horsepower range, 4:16958 (ORO- 
STIRLING ENGINES/PERFORMANCE 
Technology evaluation of the Stirling engine for ear | wer 
a in the 500 to 2000 horsepower range, 4: 16958 ORO- 


392-01) 
STIRLING ENGINES/TECHNOLOGY ASSESSMENT 
Technology evaluation of the Stirling engine for stationary power 
Sao” in the 500 to 2000 horsepower range, 4:16958 (ORO- 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 


trum unfoldin 
EK facility, 4:16200 
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STORAGE FACILITIES/DESIGN 
Gas storage caverns in the salt formation of Epe, 4:15246 
STORAGE FACILITIES/ECONOMICS 
Solution-mined salt cavern storage of fluid hydrocarbons, 4:15214 
STORAGE FACILITIES/OPERATION 
Gas storage caverns in the salt formation of Epe, 4:15246 
STORAGE FACILITIES/VOLUME 
Gas storage caverns in the salt formation of Epe, 4:15246 
STORAGE RINGS/BEAM INJECTION 
High-current proton beams at Novosibirsk (electron 
compensation, charge-exchange injection, negative ion sources), 
4:16972 (LA-tr-78-53) 
STORAGE RINGS/DESIGN 
Proceedings of the 1977 national synchrotron light source summer 
theory workshop, Brookhaven National Laboratory, Upton, 
New York, June 20-24, 1977, 4:16963 (BNL-23695) 
STORAGE RINGS/SYNCHROTRON RADIATION 
Proceedings of the 1977 national synchrotron light source summer 
theory workshop, Brookhaven National Laboratory, Upton, 
New York, June 20-24, 1977, 4:16963 (BNL-23695) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRATOSPHERE/OZONE 
Halocarbons: effects on stratospheric ozone, 4:17052 (PB-279319) 
STREAMS/CHEMICAL COMPOSITION 
Variations of pH, alkalinity, and water level during one year in 
two small streams in South Western Sweden, 4:17096 (NP-tr- 


2049) 
STRONTIUM/ION EXCHANGE 
Studies on inorganic exchangers - polyantimonic acid, 4:15354 
(BARC-894) 
STRONTIUM 90/LEACHING 
Leaching of irradiated UO: fuel, 4:15395 (KBS-TR-70) 
STRONTIUM CHLORIDES/IONIC CONDUCTIVITY 
Phase transitions and translational freedom in solid electrolytes, 
4:16735 
STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
SU-4 GROUPS/MASS FORMULAE 
Mass formulas for mesons in an algebraic realization of SU(4), 


4:17420 
SU-6 GROUPS/WIGNER COEFFICIENTS 
Wigner coefficients for SU(6) CSU(3) xSU(2), 4:17514 
SUBBITUMINOUS COAL/ACTIVATION ANALYSIS 
Simultaneous determination of arsenic, antimony, cadmium, 
chromium, copper, and selenium in environmental material by 
radiochemical neutron activation analysis, 4:16752 
SUCROSE 
See SACCHAROSE 
SULFATES/INFRARED SPECTRA 
Polarized single-crystal electronic spectra for tripotassium 
tetrasulfatodimolybdate-3.5-water, 4:16767 
SULFATES/SOIL CHEMISTRY 
Effects of solution sulfate, hydroxide, and potassium 
concentrations on the crystallization of alunite, basaluminite, 
and gibbsite from dilute aluminum solutions, 4:17080 
SULFATES/SPECTROSCOPY 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4:16754 
(RFP-2769) 
SULFITES/BIOLOGICAL EFFECTS 
Effects of sulfite on metabolism in isolated mesophyll cells from 
Papaver somniferum, 4:17118 
SULFONATES/PRODUCTION 
Production of sulfonate additives from Baku petroleum stock, 
4:15189 
SULFUR/CORROSIVE EFFECTS 
Influence of temperature and the role of chromium on the kinetics 
of sulfidation of 310 stainless steel, 4:16632 
SULFUR/MATERIALS RECOVERY 
as for using reheat gas in sulfur recovery systems (Patent), 
:1 
Sulfur recovery method (Patent), 4:16952 
SULFUR/METALLURGICAL EFFECTS 
Impurity segregation at well-defined interfaces: sulphur at 
fi 1)Cu/(110)Mo and (111)Ag/(110)Mo interfaces, 4:16630 
SULFUR/RECOVERY 
Process for removal of sulfur compounds from fuel gases (Patent; 
US DOB), 4:14993 
SULFUR/REMOVAL 
Alternatives to stack-gas scrubbing, 4:14971 
Presulfiding coal liquid hydrodesulfurization catalysts, 4:15018 
Process for removing sulfur fror coal (Patent), 4:14970 
Process for desulfurizing coal (Patent), 4:14968 
Production of low sulfur fuels from coal (Patent), 4:14969 


SULFUR DIOXIDE/SAMPLING 


SULFUR 29/BETA-PLUS DECAY 

Extension of the T /sub z/ = -3/2 series of beta-delayed proton 
precursors in the fp shell (excitation energy, transition rates, log 
FT values, B strength, J, zr), 4:17456 (LBL-7161) 

SULFUR 29/ENERGY LEVELS 

Extension of the T /sub z/ = -3/2 series of beta-delayed proton 
precursors in the fp shell (excitation energy, transition rates, log 
FT values, B strength, J, 77), 4:17456 (LBL-7161) 

SULFUR COMPLEXES/LABELLING 

Ruthenium-97 labeled compounds: a new class of 
radiopharmaceuticals (Preparation, tissue distribution, and 
imaging studies), 4:17145 (BNL-24614) 

SULFUR COMPOUNDS 

MAP3S: an investigation of atmospheric, energy related pollutants 

in the Northeastern United States, 4:17064 
SULFUR COMPOUNDS/CHEMICAL ANALYSIS 

Sulfur in the atmosphere: proceedings of the international 

symposium, 1977, 4:17061 
SULFUR COMPOUNDS/CHEMICAL PREPARATION 

Synthesis and chemistry of mercaptoundecahydro-closo- 

dodecaborate(2-), 4:16769 
SULFUR COMPOUNDS/PHOTOCHEMISTRY 

Sulfur in the atmosphere: proceedings of the international 

symposium, 1977, 4:17061 
SULFUR COMPOUNDS/REMOVAL 
Process for removal of sulfur compounds from fuel gases (Patent; 
US DOB), 4:14993 
SULFUR COMPOUNDS/SCAVENGING 
Wet removal of sulfur compounds from the atmosphere, 4:17063 
SULFUR DIOXIDE/AIR POLLUTION ABATEMENT 

Reduction of the emission of the pollutants during the combustion 

of coal in fluidized beds, 4:16920 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 

Current assessment of flue gas desulfurization technology, 4:15032 

Desulfurization of flue gas by the MHI-process, 4:16944 

Effects of weathering on impregnated charcoal performance. 
Research annual report 1 October 1976-30 September 1977, 
4:17047 (PB-278536) 

Effects of alternative new source performance standards on flue 
gas desulfurization system supply and demand. Final task report 
apr-dec 77, 4:15952 (PB-279080) 

EPA industrial boiler FGD (flue gas desulfurization) survey: first 
quarter 1978. Report for Apr 77-Mar 78, 4:16931 (PB-279214) 

Flue gas desulfurization system capabilities for coal-fired steam 
generators. Volume II. Technical report. Final task report apr- 
dec 77, 4:16932 (PB-279417) 

Flue gas desulfurization sorbent and process (Patent), 4:15958 

Method of treating exhaust gases containing nitrogen oxides and 
sulfurous acid gas (Patent), 4:16002 

Process for purifying a sulfur dioxide containing gas (Patent), 
4:15959 

Survey of flue gas desulfurization systems: Green River Station, 
Kentucky utilities. Subtask final report January-June 1977, 
4:15953 (PB-279543) 

SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Effects of sulfate aerosols upon cardiopulmonary function in 
uirrel monkeys (final report). (Second year final report: effects 
of nitrate and /or sulfate aerosols upon cardiopulmonary 
function), 4:17187 (PB-279393) 
SULFUR DIOXIDE/CHEMICAL REACTIONS 

Nahcolite properties affecting stack gas pollutant absorption, 
4:15027 (CONF-7710101-12) 

SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 

Plume dispersion and SO: flux measurments at Drax Power 
Station, England, 4:17044 (N-78-20660) 

SULFUR DIOXIDE/HEALTH HAZARDS 

Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 

SULFUR DIOXIDE/OXIDATION 

Aerosol growth kinetics during SO2 oxidation (Heteromolecular 

condensation.), 4:17062 
SULFUR DIOXIDE/REMOVAL 

Method and equipment to clean raw gases charged with e.g. SOz, 
H2S, NOx etc. by means of dry absorption masses which are 
blown into the gas flow by means of nozzles working at 
different rates, 4:15033 

Status of flue gas desulfurization systems for industrial boilers, 
4:15026 (CONF-780485-1) 

SULFUR DIOXIDE/SAMPLING 

Air pollution and roadway location, design and operation project 
overview. Final report July 1971-July 1977, 4:17053 (PB- 
279395) 

Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 
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Houston Urban Plume Study: 1974, description and data. Final 
rt, 4:17054 (PB-279409) 
SULFUR DIOXIDE/TOXICITY 
Effects of sulfate aerosols upon cardiopulmonary function in 
uirrel monkeys (final report). (Second year final report: effects 
of nitrate and /or sulfate aerosols upon cardiopulmonary 
function), 4:17187 (PB-279393) 
SULFUR FLUORIDES/ROTATIONAL STATES 
Review of rotational structure in excited vibrational states of 
spherical-top molecules (SFs, CHs, CDs), 4:17297 
SULFUR FLUORIDES/VIBRATIONAL STATES 
Review of rotational structure in excited vibrational states of 
spherical-top molecules (SFs, CHs, CD,), 4:17297 
Structure of the vibrational states in the vs-fundamental and its 
overtones in SFg and multiphoton absorption effects, 4:17296 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS/OSCILLATOR STRENGTHS 
Oscillator strength determinations for An = 0 transitions in Be- 
like ions of the third period elements, 4:17292 (CONF-780960-1) 
SULFUR OXIDES/AIR POLLUTION CONTROL 
Effective control of secondary water pollution from flue gas 
desulfurization systems. Final report July 1976-May 1977, 
4:16930 (PB-278373) 
Flue gas desulfurization sorbent (Patent), 4:16956 
Gas desulphurization (Patent), 4:15954 
Method for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16937 
Process for removing pollutants from catalyst regenerator flue gas 
(Patent), 4:16938 
Process for reducing NO/sub x/ and/or SO/sub x/ in feed gas 
streams (Patent), 4:16946 
Treatment of sulfur oxides with aqueous glyoxylic acid solutions 
(Patent), 4:16934 
Wet waste flue gas desulfurizing process using lime as absorbent 
(Patent), 4:16955 
jULFURIC ACID/MIXTURES 
Aerosol growth kinetics during SO2 oxidation (Heteromolecular 
condensation.), 4:17062 
SULFURIC ACID/SAMPLING 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
SUN/CONFIGURATION MIXING 
Comments on G and on mixing in stars, 4:17247 (BNL- 
50879(V ol.2)) 
SUN/GRAVITATIONAL FIELDS 
Comments on G and on mixing in stars, 4:17247 (BNL- 
50879(V ol.2)) 
SUN/KINETICS 
Solar neutrinos and the solar interior, 4:17243 (BNL-50879(Vol.1)) 
SUN/NUCLEAR REACTION KINETICS 
Alternatives to the pp chains: a survey of exotic light-element 
reactions, 4:17487 (BNL-50879(Vol.2)) 
SUN/PHYSICAL PROPERTIES 
Solar neutrinos and the solar interior, 4:17243 (BNL-50879(Vol.1)) 
SUN/ROTATION 
Rotational history of the Sun: implications for the solar neutrino 
problem, 4:17248 (BNL-50879(Vol.2)) 
Solar neutrinos and the solar interior, 4:17243 (BNL-50879(Vol.1)) 
SUN/SHAPE 
Enigmatic solar distortion and the solar neutrino problem, 4:17246 
INL-50879(V ol.2)) 
SUN/STAR EVOLUTION 
Rotational history of the Sun: implications for the solar neutrino 
problem, 4:17248 (BNL-50879(Vol.2)) 
SUN/STAR MODELS 
Nonradial oscillations of the 1968 nonstandard solar model, 
4:17249 (BNL-50879(Vol.2)) 
Review of nonstandard models, 4:17242 (BNL-50879(Vol.1)) 
Rotational history of the Sun: implications for the solar neutrino 
problem, 4:17248 (BNL-50879(Vol.2)) 
Solar neutrinos and the solar interior, 4:17243 (BNL-50879(Vol.1)) 
Some results on standard solar models (Preliminary results 
constraints, nonradial oscillations), 4:17241 (BNL-50879(Vol.1)) 
SUN SHADES/COMPUTER-AIDED DESIGN 
Determination of the form of windows and sunshades in a hot 
climate, 4:16476 
SUN SHADES/DESIGN 
Sun screen structure (Patent), 4:15718 
SUN SHADES/LENSES 
Sun screen structure (Patent), 4:15718 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERCONDUCTING CABLES/COOLING 
Low flow velocity, fine-screen heat exchangers and vapor-cooled 
cryogenic current leads, 4:16819 (LA-7395) 
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SUPERCONDUCTING CABLES/DESIGN 
Composite monolithic low-loss superconductor for power 
transmission line (Patent), 4:16003 
SUPERCONDUCTING CABLES/FABRICATION 
Composite monolithic low-loss superconductor for power 
transmission line (Patent), 4:16003 
Method for the manufacture of a tubular conductor suitable for 
superconducting cables (Patent), 4:16005 
SUPERCONDUCTING CABLES/PERFORMANCE TESTING 
Development and test of a superconducting ac cable, 4:16004 
SUPERCONDUCTING CAVITY RESONATORS/FABRICATION 
Development and production of superconducting resonators for 
the Argonne Heavy Ion Linac, 4:16973 (CONF-780952-15) 
SUPERCONDUCTING CAVITY RESONATORS/ 
PERFORMANCE 
Development and production of superconducting resonators for 
the Argonne Heavy Ion Linac, 4:16973 (CONF-780952-15) 
SUPERCONDUCTING COILS/ENERGY STORAGE 
Inductor network development for aircraft high power supplies. 
Final report, January 1974-February 1977, 4:16818 (AD-A- 
052750) 
SUPERCONDUCTING COMPOSITES/CRITICAL CURRENT 
Improvements of "in situ’ multifilamentary NbsSn 
superconducting wires, 4:16655 
SUPERCONDUCTING DEVICES 
See also SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING DEVICES/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey issued 
quarterly, July-September, 1978, 4:16821 (NBS-78-03) 
SUPERCONDUCTING JUNCTIONS/ELECTRIC 
CONDUCTIVITY 
Superconducting powder junctions in microwave fields, 4:16825 
SUPERCONDUCTING JUNCTIONS/POWER 
Superconducting powder junctions in microwave fields, 4:16825 
SUPERCONDUCTING MAGNETS/DESIGN 
Superconducting spin tipping solenoids for ZGS polarized beam 
acility, 4:16974 (CONF-780952-16) 
SUPERCONDUCTING MAGNETS/FABRICATION 
Superconducting spin tipping solenoids for ZGS polarized beam 
acility, 4:16974 (CONF-780952-16) 
SUPERCONDUCTING MAGNETS/MATERIALS 
Niobium-germanium superconducting tapes for high-field magnet 
applications. Final report, 19 apr. 1976 - 19 nov. 1977, 4:16620 
(N-78-19392) 
SUPERCONDUCTORS/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey issued 
quarterly, July-September, 1978, 4:16821 (NBS-78-03) 
SUPERCONDUCTORS/CHARGE DENSITY 
Oscillations in electric charge density in superconductors with 
paramagnetic impurities, 4:17507 
SUPERCONDUCTORS/DEFORMATION 
Reply to some remarks concerning dislocation motion in 
superconductors, 4:16679 
SUPERCONDUCTORS/IMPURITIES 
Oscillations in electric charge density in superconductors with 
paramagnetic impurities, 4:17507 
SUPERCONDUCTORS/JOSEPHSON JUNCTIONS 
Josephson effect in superconductive bridges: microscopic theory, 
4:16823 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERHEATERS/HEAT TRANSFER 
Experimental investigation of the effect of some factors on heat 
removal of longitudinally ribbed tubes, 4:16806 
SUPERHEATERS/TUBES 
Experimental investigation of the effect of some factors on heat 
removal of longitudinally ribbed tubes, 4:16806 
Selection of unitized type and dimensions of gastight tube banks of 
convective shafts of high capacity superheaters, 4:15923 
SUPEROXIDE RADICALS/CHEMICAL REACTION YIELD 
Photochemical generation of superoxide radicals in aqueous 
solutions, 4:16781 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS/DESIGN 
Design of low-cost structures for photovoltaic arrays. Task II 
technical report. Study of structural designs, 4:15504 (SAND- 
78-7033) 
Trench shoring assembly with corner guard accessory (Patent; 
trench box), 4:16926 
SUPPORTS/PICKLING 
Development of techniques and equipment in underground 
operations, 4:15054 
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SUPPORTS/POSITIONING 
Installation and withdrawal of face equipment in thick inclined 
seams, 4:15067 
SURFACE MINING 
See also COAL MINING 
SURFACE MINING/INFORMATION SYSTEMS 
Environmental information resources for state and local officials. 
Surface mining, 4:15055 (PB-278684) 
SURFACE MINING/MINING EQUIPMENT 
Fording develops new pit and draglining area, 4:15065 
SURFACE MINING/SPOIL BANKS 
Stability of spoil banks and hollow fills created by surface mining. 
Report of investigation, 4:15031 (PB-279323) 
SURFACE WATERS 
See also ESTUARIES 
SEAS 
STREAMS 
WATER RESERVOIRS 
SURFACE WATERS/PURIFICATION 
Studies on the role of solar ultraviolet radiation in natural water 
purification by aquatic ecosystems. Research report, 4:17163 
(PB-278666) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACTANTS 
Surfactant-assisted liquefaction of particulate carbonaceous 
substances (Patent), 4:15009 
SURFACTANTS/CHEMICAL COMPOSITION 
Salinity tolerant surfactant oil recovery process (Patent), 4:15144 
SURFACTANTS/PERFORMANCE 
Oil recovery by surfactant waterflooding (Patent), 4:15151 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/MINES 
Geologic and hydrogeologic basic documentation on the Stripa 
Test Station, 4:15393 (KBS-TR-63) 
SWEDEN/RADIOACTIVE WASTE DISPOSAL 
Geophysical borehole measurements, 4:15392 (KBS-TR-61) 
Mechanical properties of the rocks in Stripa, Kraakmaala, 
Finnsjoen and Blekinge, 4:15386 (K BS-TR-48) 
Permeability measurements., 4:15391 (KBS-TR-61) 
Seismotechtonic risk modelling for nuclear waste disposal in the 
Swedish bedrock, 4:15387 (KBS-TR-51) 
SWEDEN/WATER QUALITY 
Variations of pH, alkalinity, and water level during one year in 
two small streams in South Western Sweden, 4:17096 (NP-tr- 


2049) 
SWIMMING POOLS/HEATING 
Rational use of energy with the aid of gas heat pumps, 4:16470 
SWIMMING POOLS/SOLAR WATER HEATERS 
Compounds for forming bodies for generating heat from radiant 
luminous energy, and methods of preparation and applications 
thereof (Patent), 4:15796 
Control valve means particularly adapted for swimming pool 
heater installations embodying a solar heater (Patent), 4:15761 
Device for utilizing the heat energy of solar radiation (Patent), 
4:15762 
Solar heating unit (Patent), 4:15757 
SWIMMING POOLS/SOLAR WATER HEATING 
Portable ligh-weight solar heater (Patent), 4:15755 
Solar house in the Spessart. Hot water preparation, floor and 
swimming bath heating, 4:15719 
SWITCHES/DESIGN 
SFe-insulated dc switchgear to HVDC-stations (In German), 
4:15998 (BMFT-FB-T-77-69) 
Thin film superconducting switches, 4:16908 (CONF-780952-19) 
SWITCHES/FABRICATION 
Metal-clad SF¢-insulated switchgear for service voltages of 420 
and 525 kV, 4:15992 
SWITCHES/OPERATION 
Metal-clad SF¢-insulated switchgear for service voltages of 420 
and 525 kV, 4:15992 
SWITCHES/PERFORMANCE 
SF¢-insulated dc switchgear to HVDC-stations (In German), 
4:15998 (BMFT-FB-T-77-69) 
SYDSVENSKA KRAFT AB REACTOR 1 
See BARSEBAECK-1 REACTOR 
SYMMETRY GROUPS/IRREDUCIBLE REPRESENTATIONS 
Representations of the symmetric group as special cases of the 
boson polynomials in U(n), 4:17513 (LA-UR-78-2951) 
SYNCHROTRON RADIATION/RADIATION SOURCES 
Proceedings of the 1977 national synchrotron light source summer 
theory workshop, Brookhaven National Laboratory, Upton, 
New York, June 20-24, 1977, 4:16963 (BNL-23695) 
SYNCHROTRONS 
See also ZGS 


TARAPUR-1 REACTOR/CONTRACTS 


SYNCHROTRONS/HEAT TRANSFER 
Heat transfer at a beam port corner, 4:16979 (BNL-23748) 
SYNCHROTRONS/NEUTRON SOURCES 
Argonne pulsed neutron source program, 4:16977 (CONF-780873- 
1 


SYNCHROTRONS/RADIATION HEATING 
Heat transfer at a beam port corner, 4:16979 (BNL-23748) 
SYNCHROTRONS/VACUUM SYSTEMS 
Heat transfer at a beam port corner, 4:16979 (BNL-23748) 
SYNTHANE PROCESS/FUEL FEEDING SYSTEMS 
Entrained pretreatment and coal transport, 4:15107 
SYNTHANE PROCESS/LIQUID WASTES 
Effluents from Synthane gasification of lignite, 4:14997 
SYNTHANE PROCESS/PROCESS DEVELOPMENT UNITS 
Entrained pretreatment and coal transport, 4:15107 
YNTHESIS GAS/CHEMICAL REACTIONS 
Production of low sulfur fuels from coal (Patent), 4:14969 
SYNTHESIS GAS/SYNTHESIS 
Production of cleaned and purified synthesis gas and carbon 
monoxide (Patent; by partial oxidation of hydrocarbonaceous 
fuel), 4:15182 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also REFUSE DERIVED FUELS 
SYNTHETIC FUELS/USES 
Possible future marine fuels, 4:15451 (PB-279257) 


T 


TANKER SHIPS/MODIFICATIONS 
Tankers: safety in segregation, 4:16417 
TANKER SHIPS/REGULATIONS 
Tankers: safety in segregation, 4:16417 
TANTALUM/DENSITY 
Densities of tantalum, niobium, and vanadium, 4:16674 
TANTALUM/ELASTICITY 
Effects of hydrogen and uhv annealing on the elastic moduli of 
tantalum, 4:16648 
TANTALUM/LATTICE PARAMETERS 
Lattice parameter of tantalum, 4:16675 
TANTALUM/X-RAY SPECTRA 
Dependence of the K x-ray energy upon the mode of excitation, 
4:17286 
TANTALUM 178/ISOTOPE PRODUCTION 
Tantalum-178 - a short-lived nuclide for nuclear medicine: 
development of a potential generator system, 4:17151 
TANTALUM 178/SCINTISCANNING 
Tantalum-178 - a short-lived nuclide for nuclear medicine: 
production of the parent W-178, 4:17150 
Tantalum-178 - a short-lived nuclide for nuclear medicine: 
development of a potential generator system, 4:17151 
TANTALUM 178/TISSUE DISTRIBUTION 
Tantalum-178 - a short-lived nuclide for nuclear medicine: 
development of a potential generator system, 4:17151 
TANTALUM 181 TARGET/PION MINUS REACTIONS 
Nuclear moments and nuclear structure. Annual progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Johns Hopkins University), 4:17466 (COO-3274-22) 
TANTALUM ALLOYS/CREEP 
Elevated-temperature flow strength, creep resistance and diffusion 
welding characteristics of Ti-6Al-2Nb-1Ta-0.8Mo, 4:16619 (N- 
78-17190 
TANTALUM ALLOYS/DIFFUSION WELDING 
Elevated-temperature flow strength, creep resistance and diffusion 
welding characteristics of Ti-6Al-2Nb-1Ta-0.8Mo, 4:16619 (N- 
78-17190) 
TANTALUM COMPOUNDS/DIELECTRIC PROPERTIES 
Extrinsic peak in the susceptibility of incipient ferroelectric 
KTaOs:Li, 4:16627 
TANTALUM SULFIDES/MAGNETIC SUSCEPTIBILITY 
Quantum oscillations and the Fermi surface of 2H-TaSo, 4:16741 
TANTALUM SULFIDES/SHUBNIKOV-DE HAAS EFFECT 
Quantum oscillations and the Fermi surface of 2H-TaS», 4:16741 
TAPIRO REACTOR/NEUTRON DOSIMETRY 
Tapiro fast source reactor as a benchmark to test activation 
detector cross sections, 4:16197 (EUR-5667(Pt.2)) 
TAR SANDS 
See OIL SANDS 
TARAPUR-1 REACTOR/CONTRACTS 
Tarapur’s nuclear fuel uncertainty and India’s policy options, 
4:16409 





TARAPUR-2 REACTOR/CONTRACTS 


TARAPUR-2 REACTOR/CONTRACTS 
— nuclear fuel uncertainty and India’s policy options, 
4:1 


TARGETS 
See also LASER TARGETS 
TARGETS/COOLING SYSTEMS 
Closed loop spray cooling apparatus (Patent), 4:16985 
TAU PARTICLES/DECAY 
Heavy lepton phenomenology (Lectures), 4:17390 (SLAC-PUB- 
2219 


) 
TAU PARTICLES/PARTICLE PROPERTIES 
Heavy lepton phenomenology (Lectures), 4:17390 (SLAC-PUB- 
2219) 


TAU PARTICLES/WEAK PARTICLE DECAY 
Inclusive particle production in e* e~ interactions in the 6 and 7 
GeV center-of-mass energy regions (Cross sections, branching 
ratio), 4:17388 (ORO-2504-274) 
Weak decays (Lectures, phenomenology), 4:17391 (SLAC-PUB- 
2232) 


TECHNOLOGY TRANSFER 
Improving consultant performance, 4:16406 (UCRL-13866) 
TECTONICS /STRESS ANALYSIS 
Tectonic index - an aid to evaluating a coal deposit, 4:15046 
TELEPHONES/POWER SUPPLIES 
New energies in telecommunications, 4:15590 
ION/POWER SUPPLIES 
Pananica--quick charger for portable VTR and color camera, 
4:16335 
Solar generators for supplying broadcasting and television 
equipment, 4:15630 
Solarelectric power supply for a television transmitter in Western 
Germany, 4:15593 
TERMINAL FACILITIES 
See also LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 
TERMINAL FACILITIES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Construction and operation of a liquefied natural gas im: 
terminal in Calcasieu parish, Louisiana. Docket Nos. EP 74-138 - 
Trunkline LNG Company, CP74-139 - heey =y 
Company, CP74-140 - Trunkline Gas Com: 
environmental impact statement, 4:15236 537807 1) 
TERPENES/STRUCTURAL CHEMICAL ANALYSIS 
Poitediol, a new nonisoprenoid sesquiterpene diol from the marine 


alga Laurencial poitei, 4:16775 
TERRESTRIAL YSTEMS 
See also RANGELANDS 
TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE 

MIGRATION 

Environmental aspects of americium (Transport through 
environment to man), 4:17071 (EML-348) 

TETRACENE/LASER DRILLING 

Mechanisms of non-photochemical hole-burning in organic 

asses, 4:16782 
YDRONAPHTHALENE 
See TETRALIN 

TETRALIN/DEUTERATION 

a preparation of deuterated aromatic compounds, 
TEXACO GASIFICATION PROCESS/ECONOMICS 

Outlooks of coal 7 pressure gasification according to the 
Texaco process, 4:14989 

TEXAS/AERIAL SURVEYING 

Aerial radiometric and magnetic survey: Brownsville/McAllen 
National Topograhic Map, Texas Gulf Coast, 4:15271 (GJBX- 
118(78)(Vol.2)) 

Aerial radiometric and magnetic survey. Brownsville/McAllen 
national topographic map, Texas Gulf Coast. Volume 1, 4:15270 
(GJBX-118(78)(Vol.1)) 

TEXAS/AGRICULTURE 

Economic effect on agricultural production of alternative energy 

pd _ Texas high plains. Technical report, 4:16523 (PB- 


TEXAS/AIR POLLUTION 

Houston Urban Plume Study: 1974, description and data. Final 

report, 4:17054 (PB-279409) 
TEXAS/MAGNETIC SURVEYS 

Aerial radiometric and magnetic survey: Brownsville/McAllen 
National Topograhic Map, Texas Gulf Coast, 4:15271 (GJBX- 
118(78)(Vol.2)) 

Aerial radiometric and magnetic survey. Brownsville/McAllen 
national topographic map, Texas Gulf Coast. Volume 1, 4:15270 
(GJBX-118(78)(Vol.1)) 

TEXAS/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic survey: Brownsville/McAllen 
National Topograhic Map, Texas Gulf Coast, 4:15271 (GJBX- 
118(78)(Vol.2)) 
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Aerial radiometric and magnetic survey. Brownsville/McAllen 
national topographic map, Texas Gulf Coast. Volume 1, 4:15270 
(GJBX-118(78)(Vol.1)) 

S/URANIUM DEPOSITS 

Geochemical and mineralogical studies of a south Texas roll front 

uranium deposit, 4:15260 (USGS-OFR-77-821) 
TEXAS/WASTE MANAGEMENT 

Solid waste management: implementing the Federal Resource 
Conservation and Recovery Act of 1976 in Texas, 4:16572 (PB- 
279311) 

TEXTILE INDUSTRY/ENERGY CONSERVATION 

Conservation of water, chemicals, and energy in dyeing nylon 
carpet. Completion report, 4:16534 (PB-277988) 

THALLIUM 201/SCINTISCANNING 

Evaluation of thallium-201 scanning for detection of latent 

coronary artery disease. Final report, 4:17149 (N-78-20756) 
UM 205 TARGET/NEUTRINO REACTIONS 

205T] as a low energy neutrino detector (Experimental problems 

and requirements), 4:17473 (BNL-50879(Vol.1)) 
LOYS/CRYSTAL STRUCTURE 

Electrodeposition of alloys. IV. Electrodeposition and x-ray 
structure of indium-thallium alloys from aqueous sulphate 
solutions, 4:16621 

THALLIUM ALLOYS/CRYSTAL-PHASE 

TRANSFORMATIONS 

Electrodeposition of alloys. IV. Electrodeposition and x-ray 
structure of indium-thallium alloys from aqueous sulphate 
solutions, 4:16621 

THALLIUM ALLOYS/ELECTRODEPOSITION 

Electrodeposition of alloys. IV. Electrodeposition and x-ray 
structure of indium-thallium alloys from aqueous sulphate 
solutions, 4:16621 

THALLIUM OXIDES/X-RAY DIFFRACTION 

X-ray diffuse scattering from 8 alumina, 4:16708 
THE NEXT STEP DEVICE 

See TNS REACTORS 

THERMAL CONDUCTIVITY/BLOCH THEORY 

Electrical conduction in metals, 4:17501 
THERMAL EFFLUENTS/USES 

Nuclear power plant waste heat utilization, 4:16548 (COO-2869-1) 
THERMAL ENERGY STORAGE EQUIPMENT/CORROSION 

Corrosion investigations on materials used in latent heat storage 
equipment, 4:16299 

THERMAL ENERGY STORAGE EQUIPMENT/COST 

Cost limits for economical heat storage equipment, 4:16304 

Economic applications of short term heat storage equipment in 
district heating systems on the basis of combined heat-power 
generation, 4:16307 

New concepts for large-scale hot water storage equipment in the 
domestic area, 4:16308 

THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Heat store and installation for the utilization of solar energy 
(Patent), 4:15845 

Reversible chemical reactions for heat storage, 4:16301 

Solar energy (Patent), 4:15843 

Storage tank assembly (Patent), 4:15842 

THERMAL ENERGY STORAGE EQUIPMENT/ECONOMIC 

ANALYSIS 

Warm water ponds as long term heat reservoirs, 4:16377 

THERMAL ENERGY STORAGE EQUIPMENT/FEASIBILITY 

STUDIES 

Application of storage devices, 4:16433 

New concepts for large-scale hot water storage equipment in the 
domestic area, 4:16308 

THERMAL ENERGY STORAGE EQUIPMENT/ 

PERFORMANCE 

Latent heat storage equipment for utilisation in solar energy 
systems for apartment houses, 4:16298 

THERMAL ENERGY STORAGE EQUIPMENT/ 

TECHNOLOGY ASSESSMENT 

Can energy be stored underground, 4:16288 

Warm water ponds as long term heat reservoirs, 4:16377 

THERMAL INSULATION/BUILDING CODES 
a Conservation Act and Thermal Insulation Ordinance, 


4:164 
THERMAL INSULATION/LIGHT TRANSMISSION 
Transparent thermal insulating system (Patent), 4:15802 
THERMAL INSULATION/MANUFACTURING 
Heat insulating screen (Patent), 4:16525 
THERMAL INSULATION/R FACTORS 
Supplement to the publication on material values for the 
calculation of thermal insulation according to the thermal 
insulation ordinance, 4:16469 
THERMAL INSULATION/TEST FACILITIES 
Thermal performance of a customized multilayer insulation 
(MLI). Design and fabrication of test facility hardware. Final 
report, 4:16820 (N-78-20257) 





MARCH 7, 1979 


THERMAL INSULATION/THERMODYNAMIC PROPERTIES 
Thermal performance of a customized multilayer insulation 
(MLI). Design and fabrication of test facility hardware. Final 
report, 4:16820 (N-78-20257) 
THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 
Dynamics of manganese, cadmium, and lead in experimental 
power plant ponds, 4:17184 (PB-279032) 
Vulnerability of Mediterranean ecosystems to pollution, 4:17100 
THERMAL POLLUTION/RESEARCH PROGRAMS 
Minutes - Iowa State Water Resources Research Institute 
Advisory Board and Council tenth annual meeting, 4:16359 
(PB-279033) 
THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/AIR HEATERS 
Preheating air for smoke stacks with counterpressure in a forcibly 
ventilated gap, 4:15919 
THERMAL POWER PLANTS/BOILER FUEL 
Generating electricity from wood wastes, 4:15905 
THERMAL POWER PLANTS/CONTROL SYSTEMS 
System for initializing a backup computer in a multiple computer 
electric power plant and turbine control system to provide 
turbine and plant operation with reduced time for backup 
computer availability (Patent), 4:15933 
THERMAL POWER PLANTS/FEEDWATER 
Ejection method of removal of free carbonic acid from makeup 
water, 4:15899 
THERMAL POWER PLANTS/FLUE GAS 
Guidelines for the testing, installation, and maintenace of 
integrators for instruments for continuous emission 
measurement, 4:16943 
THERMAL POWER PLANTS/FUEL CONSUMPTION 
Fuel consumption of thermal power plants in the EC, in Tcal HO, 
4:15949 
THERMAL POWER PLANTS/GAS TURBINES 
Comparison of main performance indices of power gas turbines 
designed according to different thermal diagrams, operating 
independently and in combined steam and gas power plants, 
4:15938 
Gas turbine construction program of AEG-KANIS, 4:15925 
THERMAL POWER PLANTS/MECHANICAL DRAFT 
COOLING TOWERS 
Noise radiation from energy center cooling towers, 4:15900 (BNL- 
50564) 
THERMAL POWER PLANTS/NATURAL DRAFT COOLING 
TOWERS 
Noise radiation from energy center cooling towers, 4:15900 (BNL- 
50564) 
THERMAL POWER PLANTS/OFF-PEAK ENERGY STORAGE 
Application of hot water storage equipment in power stations for 
covering the electrical peak load and district heating demand, 
4:16305 
THERMAL POWER PLANTS/PLANNING 
Expansion of the Caracas generating system in 1978 and 1979, 
4:15893 (NP-tr-2054) 
THERMAL POWER PLANTS/RESEARCH PROGRAMS 
Results of investigations of thermal power installations and new 
tasks, 4:15898 
THERMAL POWER PLANTS/SITE SELECTION 
Thermal regimes of the Mississippi and Missouri Rivers 
downstream from the southern Iowa border, 4:15950 (PB- 
279470) 
THERMAL POWER PLANTS/STACKS 
Preheating air for smoke stacks with counterpressure in a forcibly 
ventilated gap, 4:15919 
THERMAL POWER PLANTS/STEAM GENERATORS 
Large burners in power plants, 4:15940 
THERMAL POWER PLANTS/STEAM LINES 
Experimental investigation of stresses in welded T-pieces of 
steamlines of hot intermediate superheating in 200 and 300 MW 
blocks, 4:15928 
THERMAL POWER PLANTS/STEAM TURBINES 
System and method for operating a steam turbine with digital 
computer control having integrator limit (Patent), 4:15935 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Dynamics of manganese, cadmium, and lead in experimental 
power plant ponds, 4:17184 (PB-279032) 
Thermal regimes of the Mississippi and Missouri Rivers 
downstream from the southern Iowa border, 4:15950 (PB- 
279470) 
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THERMAL POWER PLANTS/THERMAL ENERGY STORAGE 


EQUIPMENT 

Application of hot water storage equipment in power stations for 
covering the electrical peak load and district heating demand, 
4:16305 


THERMAL POWER PLANTS/THERMAL INSULATION 
Cassette insulation in power plants, 4:15912 
THERMAL POWER PLANTS/TURBOGENERATORS 
Hydrogen turbine power conversion system assessment. Final 
report, August 1973-April 1976, 4:15947 (N-78-20621) 
Transducer out of range protection for a steam turbine generator 
system (Patent), 4:15934 
THERMAL POWER PLANTS/WASTE HEAT 
Design and performance considerations of evaporative-pad, waste- 
heat greenhouses, 4:16509 (CONF-781202-24) 
Method and apparatus integrating water treatment and electrical 
power production (Patent), 4:15946 
THERMAL POWER PLANTS/WASTE HEAT UTILIZATION 
Importance of two-component cycles for large power plants, 
4:15944 (Juel-1386) 
THERMAL POWER PLANTS/WASTE WATER 
Method and apparatus integrating water treatment and electrical 
power production (Patent), 4:15946 
SHIELDS/HEAT TRANS 


Natural, forced and mixed convection in fibrous insulation 
(HTGR), 4:16058 (IEA-503) 
THERMAL SHIELDS/PERFORMANCE TESTING 
Further investigations on an improved modification of the 
kohlestein insulation. Vol. 2 (HTGR), 4:16070 (Juel-1481) 
THERMIONIC CONVERTERS/KNUDSEN FLOW 
Optimization of a Knudsen Cs-Ba thermionic converter, 4:16442 
THERMIONIC CONVERTERS/OPTIMIZATION 
Optimization of a Knudsen Cs-Ba thermionic converter, 4:16442 
Optimization of an ideal thermionic converter, 4:16443 
THERMIONIC CONVERTERS/POWER 
Optimization of an ideal thermionic converter, 4:16443 
THERMIONIC CONVERTERS/WORK FUNCTIONS 
Low-temperature thermionic converter with a lanthanum 
hexaboride collector, 4:16444 
OCHEMICAL HEAT STORAGE/COST 
Reversible chemical reactions for heat storage, 4:16301 
i -—~ ams HEAT STORAGE/FEASIBILITY 


Application of the nuclear long-distance energy transport system 
for heat storage, 4:16303 
THERMOCHEMICAL HEAT STORAGE/REVIEWS 
Heat storage and heat transformation by chemical reactions, 


Reversible chemical reactions for heat storage, 4:16301 
THERMOLUMINESCENT DOSEMETERS 
Application of thermoluminescence dosimeters for nuclear heating 
measurements of gamma rays and neutrons, 4:17002 (EUR- 
5667(Pt.1)) 
THERMOLUMINESCENT DOSEMETERS/CALIBRATION 
Reactor dosimetry using TLD and Rh-activation techniques, 
4:16998 (EUR-5667(Pt.1)) 
THERMOLUMINESCENT DOSEMETERS/PERFORMANCE 
TLD gamma-ray energy deposition measurements in the zero 
energy fast reactor ZEBRA, 4:16194 (EUR-5667(Pt.1)) 
ERMONUCLEAR DEVICES 


See also ASTRON 
STELLARATORS 
TOKAMAK DEVICES 
ZETA DEVICES 
THERMONUCLEAR DEVICES/HIGH-FREQUENCY 
HEATING 
Lower hybrid heating experiments in USA , 4:17522 (CONF- 
78061 16-2) 
THERMONUCLEAR DEVICES/PLASMA HEATING 
Magnetic fusion alternate concepts heating requirements, 4:17519 
(CONF-771241-) 
THERMONUCLEAR FUELS/PERFORMANCE TESTING 
Prepulse damage to targets and alignment verification, 4:17609 
THERMONUCLEAR REACTOR MATERIALS/COATINGS 
Evaluation of coated heat sink materials for fusion applications, 
4:17626 (GA-A-15120) 
THERMONUCLEAR REACTOR MATERIALS/NEUTRONIC 
DAMAGE FUNCTIONS 
Damage analysis: damage function development and application, 
4:16095 (EUR-5667(Pt.2)) 
THERMONUCLEAR REACTOR MATERIALS/SPUTTERING 
Physical sputtering model for fusion reactor first-wall materials 
(DOB), 4:17598 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also D-T REACTORS 





THERMONUCLEAR REACTORS/COMPARATIVE 


FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 
JT-60 REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/COMPARATIVE 
EVALUATIONS 
Alternative approaches to plasma confinement, 4:17592 (CONF- 
7705159-) 
THERMONUCLEAR REACTORS/COMPUTER 
CALCULATIONS 
Application of REDUCE-2 to the computation in CTR, 4:17548 
(JAERI-M-7179) 
OLYMPUS system and development of its pre-processor, 4:17540 
(JAERI-M-7228) 
THERMONUCLEAR REACTORS/MEETINGS 
Second IEEE minicourse on fusion, 4:17586 (CONF-7705159-) 
THERMONUCLEAR REACTORS/RADIOACTIVE WASTES 
Evaluation of the activity levels in fusion reactor blankets, 4:17610 
(HMI-B-202) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Why and how of fusion, 4:17587 (CONF-7705159-) 
THERMONUCLEAR REACTORS/REVIEWS 
Fusion confinement concepts, 4:17588 (CONF-7705159-) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPHOTOVOLTAIC CONVERTERS/DESIGN 
Radiant energy power source for jet aircraft and missiles (Patent), 
4:15513 
THETA PINCH/ENERGY TRANSFER 
Fast penetration of a magnetic field into a low-density plasma, 
4:17577 
THETA PINCH/SHOCK WAVES 
Fast penetration of a magnetic field into a low-density plasma, 
4:17577 


THICKNESS GAGES/DESIGN 
Coal thickness gauge using RRAS techniques, Part 1. Final report, 
4:15053 (N-78-20573) 
THIRRING MODEL/STABILITY 
Stability of the two-dimensional Thirring model, 4:17435 
THORIUM/METALLURGICAL EFFECTS 
Effect of phosphorus segregation to grain boundaries in Ir + 0.3 
wt % W alloys on high temperature ductility, 4:16642 
THORIUM/RADIATION MONITORING 
Continuous quality control of mined hard and soft coals (Patent), 
5098 


THORIUM 232/X-RAY DETECTION 
Considerations in measuring trace radionuclides in soil samples by 
L X-ray detection (238U, 232Th, 239Pu), 4:17084 
THORIUM 232 TARGET/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
THORIUM 232 TARGET/OXYGEN 16 REACTIONS 
Heavy-ion transfer reactions to the continuum: Surprisal analysis 
and the condition of maximal entropy, 4:17477 
THORIUM 232 TARGET/PROTON REACTIONS 
Fission cross section of ***U and #8*Th on bombardment by 
protons, 4:17481 
THORIUM ALLOYS/GRAIN BOUNDARIES 
Atomic structure of grain boundaries, 4:16631 
THORIUM CYCLE 
Evaluation of denatured thorium fuel cycles in pressurized water 
reactors, 4:16033 (CONF-77061 1-41) 
THORIUM CYCLE/ECONOMICS 
‘Once through’ cycles in the pebble bed HTR, 4:16069 (Juel-1470) 
THORIUM CYCLE/GOVERNMENT POLICIES 
Thorium fuel cycle, 4:16135 
THORIUM ISOTOPES/RADIATION MONITORING 
Determination of radionuclides in air (Th, Pu, Np, U), 4:17204 (K/ 
TL-774) 
THORIUM OXIDES/ELECTRONIC STRUCTURE 
Molecular cluster theory of chemical bonding in actinide oxide 
(Monoxides and dioxides), 4:16786 (CONF-780823-11) 
THORIUM OXIDES/FABRICATION 
Remote refabrication of alternate LWR fuels by sol-gel sphere-pac 
technology, 4:15301 (CONF-780304-) 
THORIUM OXIDES/IONIC CONDUCTIVITY 
Fluorite-type oxygen conductors, 4:16726 
THREE MILE ISLAND-1 REACTOR/PRESSURE VESSELS 
Surveillance capsule results from the Oconee class reactors, 
4:16049 
THREE-BODY PROBLEM/BOUND STATE 
Validity of neglecting continuum contribution in two-body 
rearrangement collisions, 4:17490 
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TIN/LIQUID COLUMN CHROMATOGRAPHY 
Chromatography of metal ions with a thioglycolate chelating 
resin, 4:16758 
TIN/MATERIALS RECOVERY 
Recycling of nonferrous metals: illusion and reality, 4:16562 
ALLOYS/CRITICAL CURRENT 
Effect of the Sn-Nb phase on the critical current in an Nb3Sn tape, 


4:16672 
TIN ALLOYS/FABRICATION 
Method for making storage battery grid from lead-tin-zinc alloy 
(Patent), 4:16329 
TIN ALLOYS/MAGNETIC FLUX 
Flux trapping and shielding in irreversible superconductors, 
4:16654 (SLAC-211) 
TIN ALLOYS/SUPERCONDUCTIVITY 
Improvements of “in situ” multifilamentary NbsSn 
superconducting wires, 4:16655 
TIN ALLOYS/WEAR 
Friction and wear of selected metals and alloys in sliding contact 
with AISI 440 C stainless steel in liquid methane and in liquid 
natural gas, 4:16636 (N-78-20512) 
TIN COMPOUNDS/HEALTH HAZARDS 
Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 
278043) 
TIN COMPOUNDS/SAMPLING 
Health hazard evaluation determination report no. 75-171-448, 
Owens-Illinois Glass Plant, Hapeville, Georgia, 4:17045 (PB- 


278043) 
TITANATES/ELECTRIC CONDUCTIVITY 
Electrical conductivity in lead zirconate-titanate ceramics, 4:16716 
TITANIUM/FREE ENERGY 
Interfacial energies of some elemental and alloy aerospace 
materials. Final report 30 June 1975-31 December 1977, 4:16651 
(AD-A-051181) 
TITANIUM/GETTERS 
Preparation and purity measurement of extremely pure helium gas, 
16616 


TITANIUM/METALLURGICAL EFFECTS 
Pseudobinary TiO-ZrO2 (700 to 1550°C at 10~* to 10-* torr), 
4:16705 
TITANIUM/PION MINUS REACTIONS 
Total inelastic cross sections for interaction of 7~ mesons with 
nuclei in the momentum range from 2 to 6 GeV/c, 4:17371 
TITANIUM/SELF-DIFFUSION 
Interfacial energies of some elemental and alloy aerospace 
materials. Final report 30 June 1975-31 December 1977, 4:16651 
(AD-A-051181) 
TITANIUM/WEAR 
Friction and wear of selected metals and alloys in sliding contact 
with AISI 440 C stainless steel in liquid methane and in liquid 
natural gas, 4:16636 (N-78-20512) 
TITANIUM 47 TARGET/NEUTRON REACTIONS 
Neutron capture and total cross-section measurements on fast 
reactor structural materials (keV range), 4:17457 (AERE-R- 
9058 


TITANIUM 48 TARGET/PROTON REACTIONS 
Elastic scattering of 1-GeV protons on the nuclei '*O, /sup 
40,42,44,48/Ca, **Ti, and ?°*Pb in the self-consistent theory of 
excited nuclei, 4:17357 
TITANIUM 49 TARGET/NEUTRON REACTIONS 
Neutron capture and total cross-section measurements on fast 
reactor structural materials (keV range), 4:17457 (AERE-R- 
9058) 
TITANIUM ALLOYS 
See also INCONEL X750 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/COMPRESSION STRENGTH 
Effects of fabrication and joining processes on compressive 
strength of boron/aluminum and borsic/aluminum structural 
panels, 4:16729 (N-78-20256) 
TITANIUM ALLOYS/JOINING 
Effects of fabrication and joining processes on compressive 
strength of boron/aluminum and borsic/aluminum structural 
panels, 4:16729 (N-78-20256) 
TITANIUM ALLOYS/MAGNETIC FLUX 
Flux trapping and shielding in irreversible superconductors, 
4:16654 (SLAC-211) 
TITANIUM ALLOYS/MECHANICAL PROPERTIES 
Effect of hydrogen on the mechanical properties of iron-base 
superalloys, 4:16649 
TITANIUM BASE ALLOYS/CREEP 
Elevated-temperature flow strength, creep resistance and diffusion 
welding characteristics of Ti-6Al-2Nb-1Ta-0.8Mo, 4:16619 (N- 
78-17190) 
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TITANIUM BASE ALLOYS/CRYSTAL STRUCTURE 
Influence of crystallographic orientation on the fracture toughness 
of strongly textured Ti-6A1-4V, 4:16641 
TITANIUM BASE ALLOYS/DIFFUSION WELDING 
Elevated-temperature flow strength, creep resistance and diffusion 
welding characteristics of Ti-6Al-2Nb-1Ta-0.8Mo, 4:16619 (N- 
78-17190) 
TITANIUM BASE ALLOYS/FRACTURE PROPERTIES 
Influence of crystallographic orientation on the fracture toughness 
of strongly textured Ti-6A1-4V, 4:16641 
TITANIUM BASE ALLOYS/FREE ENERGY 
Interfacial energies of some elemental and alloy aerospace 
materials. Final report 30 June 1975-31 December 1977 (Ti-6AlI- 
4V), 4:16651 (AD-A-051181) 
TITANIUM BASE ALLOYS/SELF-DIFFUSION 
Interfacial energies of some elemental and alloy aerospace 
materials. Final report 30 June 1975-31 December 1977 (Ti-6AlI- 
4V), 4:16651 (AD-A-051181) 
TITANIUM BORIDES/WEAR RESISTANCE 
Friction and wear of radiofrequency-sputtered borides, silicides, 
and carbides, 4:16712 (N-78-20338) 
TITANIUM CARBIDES/FABRICATION 
Effect of binder phase on the properties of TiC-22.5 Ni-MoCx tool 
materials, 4:16701 
TITANIUM CARBIDES/PHYSICAL PROPERTIES 
Effect of binder phase on the properties of TiC-22.5 Ni-MoCx tool 
materials, 4:16701 
TITANIUM CARBIDES/THERMIONIC EMISSION 
Titanium carbide cathode with improved emission, 4:16445 
TITANIUM CARBIDES/WEAR RESISTANCE 
Friction and wear of radiofrequency-sputtered borides, silicides, 
and carbides, 4:16712 (N-78-20338) 
TITANIUM CHLORIDES/CHEMICAL REACTIONS 
Risk analysis of exposure to high concentrations of cold smoke 
(Smoke produced by reaction of titanium tetrachloride and aqua 
ammonia aerosols), 4:17189 (SAND-78-0544) 
TITANIUM OXIDES/CRYSTAL STRUCTURE 
Pseudobinary TiO-ZrOz2 (700 to 1550°C at 107 to 10° * torr), 
4:16705 
TITANIUM SILICIDES/WEAR RESISTANCE 
Friction and wear of radiofrequency-sputtered borides, silicides, 
and carbides, 4:16712 (N-78-20338) 
TNP 
See PICRIC ACID 
TNS REACTORS/PLASMA HEATING 
Auxiliary heating requirements for a D-T burning tokamak: the 
GA/ANL TNS design, 4:17518 (CONF-771241-) 
TOBACCO PLANT 
See NICOTIANA 
TOBACCO SMOKES/BIOLOGICAL EFFECTS 
Medical application of neutron capture y-ray spectroscopy: 
measurement of cadmium and nitrogen in living human subjects 
(?3Cd, 'N, '°N), 4:17146 (BNL-24711) 
TOCOPHEROLS 
See VITAMIN E 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
— transport and blistering in tokamaks, 4:17597 (SAND-78- 
8684) 
TOKAMAK DEVICES/DISTURBANCES 
Structure of the magnetic-field perturbations in the disruptive 
instability in the T-6 tokamak, 4:17570 
TOKAMAK DEVICES/ELECTRON DENSITY 
Laser measurements of the radial profiles of the electron 
temperature and density in the FT-1 tokamak, 4:17532 
TOKAMAK DEVICES/ELECTRON TEMPERATURE 
Laser measurements of the radial profiles of the electron 
temperature and density in the FT-1 tokamak, 4:17532 
TOKAMAK DEVICES/EMISSION SPECTRA 
Charge transfer excitation of impurity ions in tokamaks, 4:17545 
TOKAMAK DEVICES/FIRST WALL 
Alpha transport and blistering in tokamaks, 4:17597 (SAND-78- 


8684) 
TOKAMAK DEVICES/ICR HEATING 
Ion cyclotron heating technology, 4:17520 (CONF-771241-) 
TOKAMAK DEVICES/KINK INSTABILITY 
Structure of the magnetic-field perturbations in the disruptive 
instability in the T-6 tokamak, 4:17570 
TOKAMAK DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
Effect of the magnetic configuration of the poloidal diverter on 
the plasma in the T-12 finger-ring tokamak, 4:17531 
TOKAMAK DEVICES/PLASMA INSTABILITY 
Comments on "Simulation of large magnetic islands: A possible 
mechanism for a major tokamak disruption”, 4:17567 
Effect of magnetic shaping on the helical instability, 4:17569 
Experimental methods to study tokamak plasma stability, 4:17563 
(JEN-408) 


TRANSONIC FLOW/TWO-DIMENSIONAL 


TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
Effect of the magnetic configuration of the poloidal diverter on 
the plasma in the T-12 finger-ring tokamak, 4:17531 
TOKAMAK DEVICES/REACTOR SAFETY 
Comments on “Simulation of large magnetic islands: A possible 
mechanism for a major tokamak disruption”, 4:17567 
TOKAMAK DEVICES/REVIEWS 
Tokamak devices and reactors, 4:17589 (CONF-7705159-) 
TOKAMAK DEVICES/TEARING INSTABILITY 
Mechanism for major disruptions in tokamaks, 4:17552 
TOKAMAK DEVICES/TRANSIENTS 
Dynamical grid method for time-dependent simulations of 
axisymmetric instabilities in tokamaks, 4:17527 
TOKAMAK TYPE REACTORS 
See also JT-60 REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS/SPECIFICATIONS 
Long Pulse Technology Tokamak, 4:17585 (CONF-780966-2) 
TOKYO FAST SOURCE REACTOR 
See YAYOI REACTOR 
TOLUENE/DEUTERATION 
Convenient preparation of deuterated aromatic compounds, 
4:16777 
TOLUENE/DEW POINT 
Vapor-liquid equilibrium of the methane--toluene system at low 
temperatures, 4:16774 (CONF-780309-) 
TOLUENE/PRODUCTION 
Status of aromatic hydrocarbon production, 4:15187 
TONSILS 
See LYMPHATIC SYSTEM 
TOROIDAL THETA PINCH DEVICES/MAGNETIC MIRRORS 
Use of baseball traps to contain a dense high temperature plasma, 
4:17595 (CTO-1377) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS COLLECTORS/DESIGN 
Solar actuated boiler and appurtenances (Patent), 4:15824 
TOXIC MATERIALS/HEALTH HAZARDS 
Health hazard evaluation determination report 77-63-449, 
McDonnel Aircraft Company, St. Louis, Missouri, 4:17046 (PB- 
278058) 
TOXIC MATERIALS/MONITORING 
Health hazard evaluation determination report 77-63-449, 
McDonnel Aircraft Company, St. Louis, Missouri, 4:17046 (PB- 


278058) 
TOXIC MATERIALS/RESEARCH PROGRAMS 
Toxicology research projects directory, 1978. Monthly repts, 
4:17195 (NTISUB/D-245) 
TOXICITY/RESEARCH PROGRAMS 
Toxicology research projects directory, 1978. Monthly repts, 
4:17195 (NTISUB/D-245) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRACK DETECTORS (PHOTOGRAPHIC) 
See PHOTOGRAPHIC FILM DETECTORS 
TRAINS/FUEL CONSUMPTION 
Energy in transport. Volume I. Data. Report No. 27, 4:16515 (NP- 
23411) 
TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFERRIN/GENETICS 
Frequency in Japanese of genetic variants of 22 proteins. I. 
Albumin, ceruloplasmin, haptoglobin, and transferrin, 4:17173 
TRANSFORMERS/ENCAPSULATION 
Resin process controls. Final report, 4:16907 (BDX-613- 
1988(Rev.)) 
TRANSFORMERS/TEMPERATURE CONTROL 
Calculation of dry transformers with natural air cooling for 
heating-up conditions, 4:15975 
TRANSFORMERS/TRANSIENTS 
Abnormal conditions of operation of voltage transformers in 
systems with insulated neutrals, 4:15973 
TRANSITION ELEMENT COMPLEXES/STRUCTURAL 
CHEMICAL ANALYSIS 
Three coordination in metal complexes, 4:16633 
TRANSONIC FLOW/NUMERICAL SOLUTION 
Investigations of transonic flow through turbine cascades: 
computation of transonic flow through turbine cascades with a 
time marching method, 4:15926 
Investigations of transonic flow through turbine cascades. Semi- 
empirical calculation procedure for transonic turbine cascades 
of flat plates, 4:15927 
TRANSONIC FLOW/TWO-DIMENSIONAL CALCULATIONS 
Numerical design of transonic cascades, 4:17318 





TRANSPORTATION SECTOR/ENERGY CONSUMPTION 


TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
Energy in transport. Volume I. Data. Report No. 27, 4:16515 (NP- 
23411) 
TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/DATA ACQUISITION 
Freight data requirements for statewide transportation systems 
planning--research report. Final report, 4:16516 (PB-279466) 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Energy problem and surface transportation, 4:16434 
Freight data requirements for statewide transportation systems 
planning--research report. Final report, 4:16516 (PB-279466) 
TRANSPORTATION SYSTEMS/ENERGY EFFICIENCY 
Energy conservation: policy issues and end-use scenarios of 
savings potential. Part IV. Energy-efficient recreational travel, 
4:16386 (LBL-7896(Pt.4)) 
TRANSPORTATION SYSTEMS/GOVERNMENT POLICIES 
Public participation in transportation planning, 4:16411 
TRANSPORTATION SYSTEMS/PLANNING 
Freight data requirements for statewide transportation systems 
planning--research report. Final report, 4:16516 (PB-279466) 
TRANSPORTATION SYSTEMS/SIMULATION 
Approximate analytic model of many-to-many demand-responsive 
transportation systems (Dial-a-bus and taxicabs), 4:16519 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
TRANSURANIUM ELEMENTS/BIBLIOGRAPHIES 
Environmental aspects of the transuranics. A selected, annotated 
bibliography. Volume 9, 4:17083 (ORNL/EIS-91/V9) 
TRANSURANIUM ELEMENTS/DATA COMPILATION 
TRAN-STAT statistics for environmental transuranic studies, 
4:17074 (PNL-SA-6902) 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL EFFECTS 
TRAN-STAT statistics for environmental transuranic studies, 
4:17074 (PNL-SA-6902) 
TRANSURANIUM ELEMENTS/ENVIRQNMENTAL 
TRANSPORT 
Environmental aspects of the transuranics. A selected, annotated 
bibliography. Volume 9, 4:17083 (ORNL/EIS-91/V9) 
TRANSURANIUM ELEMENTS/PRODUCTION 
Iodox process tests in a transuranium element production 
campaign, 4:15326 (CONF-780304-) 
TRAPPED-PARTICLE INSTABILITY 
Theory of drift and trapped-electron instabilities, 4:17565 (PPPL- 


1467) 
TREES/INVENTORIES 
Vegetation types and forest productivity, west part of Syncrude’s 
Lease 17, Alberta. Environmental Research Monography 1977- 
6, 4:17085 (NP-23408) 
TREES/PHYSICAL PROPERTIES 
Biomass estimates of eastern red cedar tree components, 4:15646 
-B-15) 

TRINITROPHENOL 

See PICRIC ACID 
TRIPLET PARTICLES 

See QUARKS 
TRITIUM/AIR CLEANING SYSTEMS 

Tritium monitoring at the Sandia Tritium Research Laboratory, 
4:17076 (SAND-78-8657) 

TRITIUM/CHEMICAL REACTIONS 

Influence of the rate of conversion of HT to HTO on projected 
radiation doses from release of molecular tritium, 4:17070 
(CONF-78 1029-6) 

TRITIUM/CONTAINMENT SYSTEMS 

Tritium monitoring at the Sandia Tritium Research Laboratory, 

4:17076 (SAND-78-8657) 
TRITIUM/ENVIRONMENTAL TRANSPORT 

Distribution of tritium in a chronically contaminated lake, 4:17097 
(IAEA-SM-232-74) 

ae sampling at the Nevada test site, 4:17072 (IAEA-SM- 

/87) 

Influence of the rate of conversion of HT to HTO on projected 
radiation doses from release of molecular tritium, 4:17070 
(CONF-78 1029-6) 

TRITIUM/RADIATION MONITORING 

Monitoring system of the Tritium Research Laboratory, Sandia 

Laboratories, Livermore, CA, 4:17075 (SAND-78-8608) 
TRITIUM/RADIOECOLOGICAL CONCENTRATION 
Assay of tritium in White Oak Creek, Oak Ridge, Tennessee, 


4:17098 
TRITIUM/REMOVAL 
Voloxidation and dissolution of irradiated LWR fuel, 4:15323 
(CONF-780304-) 
TRITIUM COMPOUNDS/DEGASSING 
Description of plotting program for measurements of helium flow 
from metal tritides, 4:16653 (SAND-77-2074) 
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TRITIUM METERS/ALARM SYSTEMS 
Tritium monitoring at the Sandia Tritium Research Laboratory, 
4:17076 (SAND-78-8657) 
TRITIUM METERS/PERFORMANCE TESTING 
Monitoring system of the Tritium Research Laboratory, Sandia 
Laboratories, Livermore, CA, 4:17075 (SAND-78-8608) 
TRITIUM OXIDES/CHEMICAL REACTIONS 
Influence of the rate of conversion of HT to HTO on projected 
radiation doses from release of molecular tritium, 4:17070 
(CONF-78 1029-6) 
TRITIUM OXIDES/DOSIMETRY 
Radiation dosimetry in experimental animals exposed to tritiated 
water under different conditions (Comparison between single 
injection and protracted low-level exposures in mice), 4:17179 
(CONF-78 1029-7) 
TRITIUM OXIDES/ENVIRONMENTAL TRANSPORT 
Influence of the rate of conversion of HT to HTO on projected 
radiation doses from release of molecular tritium, 4:17070 
(CONF-78 1029-6) 
TRITIUM OXIDES/MUTAGENESIS 
Induction of specific-locus mutations in the mouse by tritiated 
water, 4:17178 (CONF-78 1029-5) 
TRITIUM OXIDES/RISK ASSESSMENT 
Induction of specific-locus mutations in the mouse by tritiated 
water, 4:17178 (CONF-781029-5) 
TRITIUM TARGET/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
TROMBE WALLS/ECONOMIC ANALYSIS 
Economic performance of passive solar heating: a preliminary 
analysis, 4:15703 (LA-UR-78-2861) 
TROMBE WALLS/PERFORMANCE 
Solar wall performance, 4:15715 
TROPOSPHERE/AEROSOLS 
Atmospheric lidar research applying to H?O, O? and aerosols. 
Final report, 4:16847 (N-78-19688) 
TROPOSPHERE/OXYGEN 
Atmospheric lidar research applying to H?O, O? and aerosols. 
Final report, 4:16847 (N-78-19688) 
TROPOSPHERE/WATER VAPOR 
Atmospheric lidar research applying to H?O, O? and aerosols. 
Final report, 4:16847 (N-78-19688) 
TRUCKS/COOLING LOAD 
Air leakage in refrigerated vans. Literature survey, 4:16517 
(COO/W-4338-1) 
TRUCKS/FUEL CONSUMPTION 
Energy in transport. Volume I. Data. Report No. 27, 4:16515 (NP- 
23411 


TRUCKS/HEAT LOSSES 
Air leakage in refrigerated vans. Literature survey, 4:16517 
(COO/W-4338-1) 
TRUCKS/LEAK TESTING 
Air leakage in refrigerated vans. Literature survey, 4:16517 
(COO/W-4338-1) 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/HEAT TRANSFER 
Experimental investigation of the effect of some factors on heat 
removal of longitudinally ribbed tubes, 4:16806 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS 
Tumor specific immune response of experimental active-specific 
immunotherapy (Concanavalin A, rats), 4:17158 
TUMOR CELLS/ANTIGENS 
Tumor-associated antigens of rat Moloney sarcoma cells. I. Cell- 
surface antigens, 4:17157 
TUMORS 
See NEOPLASMS 
TUNGSTEN/ELECTRON EMISSION 
Temperature dependence of the electron emission caused by laser 
— of a tungsten point in a strong electrostatic field, 
4:16669 
TUNGSTEN/FIELD EMISSION 
Temperature dependence of the electron emission caused by laser 
illumination of a tungsten point in a strong electrostatic field, 


4:16669 
TUNGSTEN/PROTON REACTIONS 
Properties of prompt muons produced by 28-GeV proton 
interactions, 4:17355 
TUNGSTEN/STRAIN SOFTENING 
Surface oxides softening in tungsten and molybdenum single 
crystals, 4:16643 
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TUNGSTEN/YIELD STRENGTH 
Surface oxides softening in tungsten and molybdenum single 
crystals, 4:16643 
TUNGSTEN 178/ISOTOPE PRODUCTION 
Tantalum-178 - a short-lived nuclide for nuclear medicine: 
production of the parent W-178, 4:17150 
TUNGSTEN 181/ELECTRON CAPTURE DECAY 
Dependence of the K x-ray energy upon the mode of excitation, 
4:17286 
TUNGSTEN ALLOYS 
See also TUNGSTEN BASE ALLOYS 
TUNGSTEN ALLOYS/DUCTILITY 
Effect of phosphorus segregation to grain boundaries in Ir + 0.3 
wt % W alloys on high temperature ductility, 4:16642 
TUNGSTEN ALLOYS/FAILURES 
Effect of phosphorus segregation to grain boundaries in Ir + 0.3 
wt % W alloys on high temperature ductility, 4:16642 
TUNGSTEN BASE ALLOYS/GRAIN BOUNDARIES 
Atomic structure of grain boundaries, 4:16631 
TUNGSTEN IONS/ELECTRON-ION COLLISIONS 
Excitation of ions of the lithium isoelectronic sequence in the 
relativistic Coulomb Born approximation, 4:17302 (ORO-4881- 
20) 


See also MINE ROADWAYS 
TUNNELS/CLOSURES 
Device to shut off tunnels, particularly the suction tube of a 
hydro-electric power station (Patent), 4:15471 
TUNNELS/EXCAVATION 
Appraisal of the drivage rates of the roadheader AM-5O, 4:15069 
Gateroad drivage in line with the face using an impact ripper and 
precoaling plough, 4:16367 
TURBINE BLADES/AERODYNAMICS 
Design, fabrication, and test of a composite material wind turbine 
rotor blade, 4:15887 (DOE/NASA-9773-78/1) 
TURBINE BLADES/BEARINGS 
Wind energy converter (Patent), 4:15888 
TURBINE BLADES/CORROSION 
Appendix C. Development and application of a laser spectroscopy 
system for FBC gas species measurement: system concepts 
evaluation, 4:16756 (ANL/CEN/FE-78-4) 
TURBINE BLADES/DESIGN 
Design, fabrication, and test of a composite material wind turbine 
rotor blade, 4:15887 (DOE/NASA-9773-78/1) 
TURBINE BLADES/EROSION 
Investigation of the partial load behavior of a high-capacity steam 
turbine, 4:16803 
Restoration of parts of hydraulic turbines damaged by cavitation, 
4:15480 
TURBINE BLADES/FABRICATION 
Design, fabrication, and test of a composite material wind turbine 
rotor blade, 4:15887 (DOE/NASA-9773-78/1) 
TURBINE BLADES/SURFACE FINISHING 
Restoration of parts of hydraulic turbines damaged by cavitation, 
4:15480 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/EXHAUST GASES 
Backpressure turbine (Patent), 4:16584 
TURBINES/PERFORMANCE 
_ _ Backpressure turbine (Patent), 4:16584 
TURBINES/ROTORS 
Retirement-for-cause: a workable approach for structural life 
extension and response to in-service problems, 4:15906 (EPRI- 
NP-855) 
TURBINES/TRANSONIC FLOW 
Investigations of transonic flow through turbine cascades: 
computation of transonic flow through turbine cascades with a 
time marching method, 4:15926 
Investigations of transonic flow through turbine cascades. Semi- 
empirical calculation procedure for transonic turbine cascades 
of flat plates, 4:15927 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/CONTROL SYSTEMS 
Transducer out of range protection for a steam turbine generator 
system (Patent), 4:15934 
TURBOGENERATORS/ECONOMICS 
Hydrogen turbine power conversion system assessment. Final 
report, August 1973-April 1976, 4:15947 (N-78-20621) 
TURBOGENERATORS/HYDROGEN FUELS 
Hydrogen turbine power conversion system assessment. Final 
report, August 1973-April 1976, 4:15947 (N-78-20621) 
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TURBOGENERATORS/INSTALLATION 
Method of installation of large capacity gas-turbine powered 
electrical generating machinery (Patent), 4:15939 
TURBOGENERATORS/TECHNOLOGY ASSESSMENT 
Hydrogen turbine power conversion system assessment. Final 
report, August 1973-April 1976, 4:15947 (N-78-20621) 
TURBOJET ENGINES/EXHAUST GASES 
Long-term CF6 engine performance deterioration: evaluation of 
engine S/N 451-479. Final report, 4:16581 (N-78-20129) 
TURBOJET ENGINES/FUEL CONSUMPTION 
Long-term CF6 engine performance deterioration: evaluation of 
engine S/N 451-479. Final report, 4:16581 (N-78-20129) 
TURBOJET ENGINES/MEETINGS 
High temperature problems in gas turbine engines, 4:16582 
TURBOJET ENGINES/PERFORMANCE TESTING 
Long-term CF6 engine performance deterioration: evaluation of 
engine S/N 451-479. Final report, 4:1658 1 \ N-78-20129) 
TURBOMACHINERY 
See also COMPRESSORS 
PUMPS 


TURBINES 
TURBOMACHINERY/FLUID FLOW 
Calculation of experimental characteristics of turbine stages 
according to the results of flow traversing, 4:15930 
TURBOMACHINERY/TESTING 
Calculation of experimental characteristics of turbine stages 
according to the results of flow traversing, 4:15930 
Comparative tests of axial turboseparators, 4:15168 
TURBULENCE/STOCHASTIC PROCESSES 
Relaxation of initial probability density functions in the turbulent 
convection of scalar fields, 4:17315 
TURBULENT FLOW/NUMERICAL SOLUTION 
VNAP: a computer program for computation of two-dimensional, 
time-dependent compressible, viscous, internal flow, 4:16898 
(LA-7326) 
TWO-FIREBALL MODEL 
See FIREBALL MODEL 
TWO-FLUID THEORY 
See LANDAU LIQUID HELIUM THEORY 
TWO-PHASE FLOW/VOID FRACTION 
First-quadrant two-phase flow in centrifugal pumps. Master's 
thesis, 4:16896 (AD-A-052638) 


U 


U GROUPS/IRREDUCIBLE REPRESENTATIONS 
Representations of the symmetric group as special cases of the 
boson polynomials in U(n), 4:17513 (LA-UR-78-2951) 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UJM 
See JET MODEL 
ULTRAVIOLET RADIATION/ENVIRONMENTAL EFFECTS 
Assessment of the impact of increased solar ultraviolet radiation 
upon marine ecosystems. Annual progress report, 8 October 
1976-8 December 1977, 4:17162 (N-78-19740) 
ULTRAVIOLET RADIATION/HEALTH HAZARDS 
Efforts by the Environmental Protection Agency to protect the 
public from environmental nonionizing radiation exposures, 
4:17202 (PB-279483) 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND DISPOSAL/INFORMATION NEEDS 
Proving a potential site for the geological disposal of high-level 
radioactive waste, 4:15419 
UNDERGROUND DISPOSAL/RISK ASSESSMENT 
Mathematical modeling of radionuclide migration in a 
homogeneous clay formation, 4:15427 
Previous results of risk analysis of repositories for radioactive 
wastes in geologic salt formations in the Federal Republic of 
Germany, 4:15425 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also LONGWALL MINING 





UNDERGROUND MINING/COAL MINING 


UNDERGROUND MINING/COAL MINING 
Influence of tolerances on the dimensions of chain sprockets, 
4:15080 
UNDERGROUND MINING/CONVEYORS 
Dimensioning of spiral chutes, 4:15103 
Influence of tolerances on the dimensions of chain sprockets, 
4:15080 


UNDERGROUND MINING/ECONOMICS 
Economic significance of the underground infrastructure in coal 
mining, 4:15079 
UNDERGROUND MINING/EQUIPMENT 
Record breaking tunneller now in Australia, 4:15068 
UNDERGROUND MINING/MATHEMATICAL MODELS 
Economic significance of the underground infrastructure in coal 
mining, 4:15079 
UNDERGROUND MINING/MINE HAULAGE 
Radio control of underground rope haulages, 4:15075 
UNDERGROUND MINING/MINING EQUIPMENT 
Appraisal of the drivage rates of the roadheader AM-SO, 4:15069 
Coal - energy source and chemical element. Hard coal mining in 
the Marl region, 4:15084 
Development of techniques and equipment in underground 
tions, 4:15054 
UNDERGROUND MINING/NOISE POLLUTION 
Noise statistics for coal mining in North-Rhine Westphalia, 
4:15060 
UNDERGROUND MINING/ROCK BURSTS 
Coal petrological methods for the study of an outburst of gas and 
coal, 4:15078 
UNDERGROUND MINING/ROOF BOLTS 
Effects of time between exposure and support on mine roof 
stability, Bear Coal Mine, Somerset, Colo., 4:15051 (BM-RI- 


8298) 
UNDERGROUND MINING/TUNNELS 
raisal of the drivage rates of the roadheader AM-S5O, 4:15069 
ERGROUND MINING/VENTILATION 
Gleanings of fan engineering, 4:15076 
Structural and parametric identification of mathematical models 
for mine ventilation, 4:15094 
UNDERGROUND MINING/WORKING CONDITIONS 
Temperature: in connection with the new safety regulations, 
4:15086 


UNDERGROUND NUCLEAR STATIONS/CONSTRUCTION 
Assessment of erecting nuclear power plants below ground in an 
open building pit. Final report of a study for the Minister of the 
Interior BMI - No. SR 44, 4:16037 (Juel-1478) 
UNDERGROUND NUCLEAR STATIONS/FEASIBILITY 
STUDIES 
Assessment of erecting nuclear power plants below ground in an 
open building pit. Final report of a study for the Minister of the 
Interior BMI - No. SR 44, 4:16037 (Juel-1478) 
UNDERGROUND SPACE 
See also MINES 
UNDERGROUND SPACE/SEALS 
Small-scale bentonite injection test on rock, 4:15399 (KBS-TR-75) 
UNDERGROUND STORAGE/ECONOMIC IMPACT 
Geologic modeling in risk assessment methodology for radioactive 
waste management, 4:15424 
UNDERGROUND STORAGE/ENVIRONMENTAL IMPACTS 
Geologic modeling in risk assessment methodology for radioactive 
waste management, 4:15424 
UNDERGROUND STORAGE/RISK ASSESSMENT 
Geologic modeling in risk assessment methodology for radioactive 
waste management, 4:15424 
UNDERWATER OPERATIONS/WASTE DISPOSAL 
Deep ocean mining environmental study (DOMES). Unpublished 
manuscript number 10. Dispersion of waste sediment from a 
int-source discharge, 4:17055 (PB-279972) 
UNIFIED GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
UNIFIED GAUGE MODELS/LIE GROUPS 
Representations and classifications of compact gauge groups for 
unified weak and electromagnetic interactions, 4:17418 
UNIFIED GAUGE MODELS/SU-6 GROUPS 
Unified SU(6) gauge theory of the strong, weak, and 
electromagnetic interactions, 4:17377 
UNIFIED GAUGE MODELS/WEAK NEUTRAL CURRENTS 
Threshold growth of the cross section of neutral weak 
interactions, 4:17396 
KINGDOM/COMMERCIALIZATION 
ee ~ -* paaaans are “inevitable” says departmental report, 
UNITED KINGDOM/FUEL REPROCESSING PLANTS 
Politics of nuclear safety (Windscale Inquiry), 4:16372 
UNITED KINGDOM/NUCLEAR ENERGY 
Making decisions on nuclear energy: British ways, 4:16373 
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UNITED KINGDOM/RESEARCH PROGRAMS 
Photovoltaic activities in the United Kingdom, 4:15565 
UNITED KINGDOM ORGANIZATIONS/ 
RECOMMENDATIONS 
MSHC recommendations relating to coal mines and other 
extractive industries (MSHC), 4:15122 
= STATES OF AMERICA 


USA 
UNLEADED GASOLINE/COMBUSTION PRODUCTS 
Some studies on the performance and nitrogen-oxides emissions 
using gasoline-methanol blends in SI engines, 4:16612 
UPSILO RESONANCES/LEPTONIC DECAY 
Determining the fifth quark’s charge: the role of T leptonic widths 
(Lower bounds), 4:17385 (COO-1764-345) 
UPSILON RESONANCES/PARTICLE PROPERTIES 
Upsilon particle (Historical review), 4:17364 
UPSILON RESONANCES/PARTICLE WIDTHS 
Determining the fifth quark’s charge: the role of T leptonic widths 
(Lower bounds), 4:17385 (COO-1764-345) 
UPSILON RESONANCES/REVIEWS 
New icles, theoretical, 4:17387 (LBL-7977) 
URANIUM/AVAILABILITY 


Uranium industry 1976 and its problems, 4:15338 
URANIUM/ION EXCHANGE 
Recovery of uranium from carbonate leach solutions (Patent), 
4:15293 
URANIUM/LEACHING 
Leaching of irradiated UO: fuel, 4:15395 (KBS-TR-70) 
Recovering uranium from coal in situ (Patent), 4:14985 
URANIUM/LIQUID COLUMN CHROMATOGRAPHY 
Chromatography of metal ions with a thioglycolate chelating 
resin, 4:16758 
URANIUM/MEETINGS 
Uranium Exploration and Development Institute, 4:15282 
URANIUM/RADIATION MONITORING 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
URANIUM/SEPARATION PROCESSES 
__o of uranium hexafluoride from plutonium hexafluoride 
means of selective intercalation in graphite (Patent), 4:16761 
URANIUM/SOLVENT EXTRACTION 
Batch extraction and stripping tests with uranium and plutonium, 
4:15310 (CONF-780304-) 
URANIUM 233 TARGET/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
URANIUM 234 TARGET/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
URANIUM 235 TARGET/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Measurements of (n,3n) cross sections for **°U and ***U (4 to 22 
MeV, neutron spectra, statistical pre-equilibrium model), 
4:17476 (LA-UR-78-2527) 
236 TARGET/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
URANIUM 238/X-RAY DETECTION 
Considerations in measuring trace radionuclides in soil samples by 
L X-ray detection (238U, 232Th, 239Pu), 4:17084 
URANIUM 238 TARGET/FABRICATION 
Preparation and characterization of radioactive samples for 
various areas of research, 4:16789 (CONF-780943-1) 
URANIUM 238 TARGET/NEUTRON REACTIONS 
Determination of neutron cross sections and resonance parameters 
for the stable tellurium isotopes, for thallium 205 and for the 
Osmium isotopes. Progress report, November 1, 1977-October 1, 
1978 (25 keV, feasibility), 4:17470 (COO-2696-005) 
Measurements of (n,3n) cross sections for **°U and **U (4 to 22 
MeV, neutron spectra, statistical pre-equilibrium model), 
4:17476 (LA-UR-78-2527) 
URANIUM 238 TARGET/PROTON REACTIONS 
Fission cross section of ***U and *°*Th on bombardment by 
protons, 4:17481 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/CHEMICAL ANALYSIS 
Quality engineering and control semiannual progress report, 
November-December 1977 and January-April 1978, 4: 16754 
(RFP-2769) 
URANIUM ALLOYS/THERMODYNAMIC PROPERTIES 
Thermodynamic properties of UFe2: agreement with the Campbell 
correlation of Laves phase compounds, 4:16673 
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URANIUM BASE ALLOYS/CASTING 

Feasibility of investment casting preforms for phalanx penetrators. 

Report for June-November 1977, 4:16618 (AD-A-053359) 
URANIUM BASE ALLOYS/SWELLING 

Irradiation behaviour of U-Si-Al with peripheral voidage, 4:16167 
(AECL-5304) 

URANIUM COMPOUNDS/CHEMICAL PREPARATION 

Convenient multigram syntheses of uranium pentafluoride and 
uranium pentaethoxide, 4:16788 

URANIUM DEPOSITS/AERIAL PROSPECTING 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: Baltimore 
Quadrangle, 4:15276 (GJBX-133(78)(Vol.2-A)) 

Aerial radiometric and magnetic survey: Brownsville/McAllen 
National Topograhic Map, Texas Gulf Coast, 4:15271 (GJBX- 
118(78)(Vol.2)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: 
Washington Quadrangle, 4:15277 (GJBX-133(78)(Vol.2-B)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond quadrangles. Final 
Report. Volume 1. Instrumentation and methods, 4:15275 
(GJBX-133(78)(Vol.1)) 

Aerial radiometric and magnetic survey. Brownsville/McAllen 
national topographic map, Texas Gulf Coast. Volume 1, 4:15270 
(GJBX-118(78)(Vol.1)) 

Aerial radiometric and magnetic survey, Reno national 
topographic map, Nevada. Volume 1, 4:15268 (GJBX- 
117(78)(Vol.1)) 

Nure aerial gamma-ray a magnetic reconnaissance survey: NE 
Washington area, Spokane NL 11-2 Quadrangle, 4:15272 
(GJBX-121(78)(Vol.2)) 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Valdez Quadrangle, 4:15274 
(GJBX-127(78)(Vol.2)VALDEZ) 

Nure aerial gamma-ray and magnetic reconnaissance survey: 
Chugach/Yakutat area, Alaska, Cordova Quadrangle, 4:15273 
(GJBX-127(78)Vol.2)CORDOVA) 

URANIUM DEPOSITS/EXPLORATION 

Helium determinations as an exploration technique at the 
Ambrosia Lake uranium district, McKinley County, New 
Mexico, 4:15279 (USGS-OFR-77-669) 

Methods of uranium exploration, 4:15283 

Uranium exploration and the fission of the permit system, 4:15284 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

Possible pitfalls in the search for uranium deposits using lake 

sediments and lake waters, 4:15281 
URANIUM DEPOSITS/GEOCHEMISTRY 
Geochemical and mineralogical studies of a south Texas roll front 
uranium deposit, 4:15260 (USGS-OFR-77-821) 
URANIUM DEPOSITS/GLOBAL ASPECTS 
World uranium resources, 4:15264 
URANIUM DEPOSITS/MINERALOGY 

Geochemical and mineralogical studies of a south Texas roll front 

uranium deposit, 4:15260 (USGS-OFR-77-821) 
URANIUM DEPOSITS/ORIGIN 

Huronian polar wander and paleomagnetism of the Thessalon 

volcanics, 4:15262 
URANIUM DEPOSITS/PROSPECTING 

Determination of uranium in source rocks by using radium in 
Crystal Springs, Great Salt Lake area, Utah, 4:15280 (USGS- 
OFR-78-102) 

Radiometric survey by car-borne scintillometer in the Khalkidhiki 
peninsula. II. Preliminary report, 4:15267 (DEMO-77/1G) 

URANIUM DIOXIDE/CHEMICAL PREPARATION 

Process for producing uranium oxide rich compositions from 

uranium hexafluoride (Patent), 4:15294 
URANIUM DIOXIDE/DEFORMATION 

Deformation behavior of UO at temperatures above 2400°C, 

4:16711 (HEDL-TME-78-31) 
URANIUM DIOXIDE/FABRICATION 

Remote refabrication of alternate LWR fuels by sol-gel sphere-pac 

technology, 4:15301 (CONF-780304-) 
URANIUM DIOXIDE/HOT PRESSING 

Deformation behavior of UO: at temperatures above 2400°C, 

4:16711 (HEDL-TME-78-31) 
URANIUM DIOXIDE/POROSITY 

Grain size, pore size and pore distribution measurement of UO2 
pellet by utilizing a image analyzing instrument (QTM), 4:16170 
(JAERI-M-7289) 

Movement of lenticular pores in mixed oxide (U, Pu) O2 nuclear 
fuel elements, 4:15303 

URANIUM DIOXIDE/PRODUCTION 

Criteria and concepts for coprecal conversion in an LWR 
reprocessing-refabrication complex (Coprecipitation-calcination 
for producing UO2--PuO2 mixtures), 4:15316 (CONF-780304-) 


URANIUM RESERVES/DATA COMPILATION 


URANIUM FLUORIDES 
See also URANIUM HEXAFLUORIDE 
URANIUM FLUORIDES/PHOTOCHEMISTRY 
Method and apparatus for the separation or enrichment of isotopes 
(Patent), 4:15300 
URANIUM HEXAFLUORIDE/OXIDATION 
Process for producing uranium oxide rich compositions from 
uranium hexafluoride (Patent), 4:15294 
URANIUM HEXAFLUORIDE/TRANSPORT 
Transportation of nuclear materials, 4:15337 (NP-tr-2056) 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Ion exchange apparatus for uranium technology (Patent), 4:15298 
Uranium enrichment apparatus having a cascade of separating 
stages in a single unit (Patent), 4:15297 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Method and apparatus for the separation or enrichment of isotopes 
(Patent), 4:15300 
URANIUM ISOTOPES/RADIATION MONITORING 
Determination of radionuclides in air (Th, Pu, Np, U), 4:17204 (K/ 
TL-774) 
URANIUM MINES/ENVIRONMENTAL IMPACT 
STATEMENTS 
Final environmental statement related to the Wyoming Mineral 
Corporation Irigaray uranium solution mining project (Johnson 
County, Wyoming), 4:15286 (NUREG-0481) 
URANIUM MINES/LICENSES 
Federal and state permits required to open a new uranium mine 
with comments on uranium development on Indian reservations, 
4:15292 
URANIUM MINES/MINING LAWS 
Title to mining properties, 4:15289 
Uranium mining claim, 4:15288 
URANIUM MINES/WATER REQUIREMENTS 
Appropriation System: water rights in the western United States; 
water pollution problems peculiar to the uranium industry, 
4:15290 
URANIUM NITRATES/CHEMICAL REACTIONS 
Criteria and concepts for coprecal conversion in an LWR 
reprocessing-refabrication complex (Coprecipitation-calcination 
for producing UO2--PuO2 mixtures), 4:15316 (CONF-780304-) 
URANIUM ORES/EXPLOITATION 
Evolution of the uranium joint venture, 4:15340 
URANIUM ORES/ORE PROCESSING 
Uranium ore purchase and custom milling agreements, 4:15296 
URANIUM ORES/RADIOCHEMICAL ANALYSIS 
Radiochemical determination of protactinium-231 in 
environmental and biological materials, 4:16755 
URANIUM ORES/ROYALTIES 
Uranium royalty provision: its evolution, present complexity and 
future uncertainty, 4:15339 
URANIUM ORES/SOLUTION MINING 
Final environmental statement related to the Wyoming Mineral 
Corporation Irigaray uranium solution mining project Johnson 
County, Wyoming), 4:15286 (NUREG-0481) 
Method of treating formation to remove ammonium ions without 
decreasing permeability (Patent), 4:15287 
Uranium: production methods and economic considerations, 


4:15291 
URANIUM ORES/SURFACE MINING 
Uranium: production methods and economic considerations, 
4:15291 
URANIUM ORES/TRADE 
Uranium ore purchase and custom milling agreements, 4:15296 
URANIUM ORES/UNDERGROUND MINING 
Uranium: production methods and economic considerations, 
4:15291 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM OXIDES/ELECTRONIC STRUCTURE 
Molecular cluster theory of chemical bonding in actinide oxide 
(Monoxides and dioxides), 4:16786 (CONF-780823-11) 
URANIUM OXIDES U308/PRODUCTION 
Uranium: production methods and economic considerations, 
4:15291 
URANIUM PENTAFLUORIDE/CHEMICAL PREPARATION 
Convenient multigram syntheses of uranium pentafluoride and 
uranium pentaethoxide, 4:16788 
URANIUM RESERVES 
Australian uranium reserves. II. Their influence on world energy 
crisis, 4:15263 
URANIUM RESERVES/CLASSIFICATION 
Comments on classification of uranium resources, 4:15261 (USGS- 
OFR-78-76) 
URANIUM RESERVES/DATA COMPILATION 
ae energy resources handbook. Volume 3. Uranium, 
715266 
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URANIUM RESERVES/GLOBAL ASPECTS 
World uranium resources, 4:15264 
NITRATES/PHOTOCHEMICAL REACTIONS 

Photochemically produced uranium(IV) as a reductant for 
plutonium(IV) and applications in LWR fuel reprocessing, 
4:15313 (CONF-780304-) 

URBAN AREAS/DISTRICT HEATING 
Contribution to the solution of problems concerning urban district 
heating supply, 4:16570 
URBAN AREAS/ELECTRIC-POWERED VEHICLES 
Electric automobiles: yes, 4:16430 
URBAN AREAS/ENERGY SUPPLIES 

Natural gas supply of Frankfurt city. Example for intensifying gas 
sales in a densely populated area: The advantages as against 
district heat supply, 4:15232 

URBAN AREAS/GAS UTILITIES 
Municipal buildings supplied with natural gas. Example 
Heilbronn, 4:16507 
URBAN AREAS/SENSIBLE HEAT STORAGE 
Underground of urban areas used as heat reservoir, 4:16309 
URINE/QUALITATIVE CHEMICAL ANALYSIS 

Separation and analysis of arylsulfatase isoenzymes in body fluids 

of man, 4:16759 
US DOD/AIR POLLUTION CONTROL 

Department of defense air pollution control: progress and delays, 

4:17043 (LCD-77-305) 
US DOD/COMPLIANCE 

Department of defense air pollution control: progress and delays, 

4:17043 (LCD-77-305) 
US DOE/ENERGY POLICY 

Office of Technology Impacts inventory of reports, 4:17104 
(DOE/EV-0027) 

US DOE/MANAGEMENT 

Opportunities to fully integrate environmental research and 
development into developing energy technologies, 4:16403 (PB- 
279495) 

US EPA/FINANCIAL INCENTIVES 

State and local grant awards - October-March fy 1977, 4:16365 
(PB-279888) 

US EPA/RECOMMENDATIONS 
Efforts by the Environmental Protection Agency to protect the 
public from environmental nonionizing radiation exposures, 
4:17202 (PB-279483) 
US ERDA 

See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
US ERDA/RESEARCH PROGRAMS 

Current status of the U.S. terrestrial photovoltaic conversion 

program, 4:15558 
US NBS REACTOR 
See NBSR REACTOR 
US NRC/REACTOR LICENSING 

Nuclear Regulatory Commission issuances, 4:16123 (NTISUB/D/ 
142-007) 

Standard Review Plan, for the review of safety analysis reports 
for nuclear power plants, Revision No. 1 to Section 5, 4:16116 
(NTISUB/B-201-005-R2) 

Standard Review Plan, for the review of safety analysis reports 
for nuclear power plants, Revision No. 1 to Section 13, 4:16117 
(NTISUB/B-201-013-R2) 

USA 

See also ALABAMA 
ALASKA 
APPALACHIA 
CALIFORNIA 
COLORADO 
GEORGIA 
IOWA 
KANSAS 
KENTUCKY 
MARYLAND 
MINNESOTA 
MONTANA 
NEVADA 
NEW MEXICO 
NORTH DAKOTA 
OREGON 
PENNSYLVANIA 
SOUTH CAROLINA 
TEXAS 
UTAH 
VIRGINIA 
WASHINGTON 
WASHINGTON DC 
WYOMING 
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USA/AIR POLLUTION 
MAP3S: an investigation of atmospheric, energy related pollutants 
in the Northeastern United States, 4:17064 
USA/CIVIL DEFENSE 
Candidate U. S. civil defense programs. Technical report, 4:17651 
(AD-A-052366) 
USA/COAL INDUSTRY 
Injury experience in coal mining, 1972, 4:15125 
USA/COAL RESERVES 
National coal resource investigations of the United States 
Geological Survey, 4:15044 (USGS-OFR-77-763) 
USA/ENERGY POLICY 
An overview of US energy options: Supply- and demand-side 
history and prospects, 4:16391 (N-78-19610) 
USA/GEOP jURED SYSTEMS 
Natural gas resources in geopression zones, 4:15222 
USA/INDUSTRY 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 
USA/LAWS 
Archaeological and historical investigations for energy facilities: a 
state-of-the-art report, 4:16344 (NP-23442) 
USA/NATURAL GAS DEPOSITS 
Natural gas resources in geopression zones, 4:15222 
USA/PETROLEUM 
Transportation and the U.S. petroleum resource: an aviation 
perspective, 4:16416 
USSR/COAL DEPOSITS 
Heat-engineering characteristics of coal grades of the Kushmurun 
deposit in the Turgay basin, 4:15111 
USSR/ENERGY POLICY 
Medium-term coal policy in North America, Europe and the 
USSR, 4:15116 
USSR/HYDRAULIC TURBINES 
Fifty years of existence of the hydraulic turbine engineering 
research base at the “Leningrad Metal Works” Turbine 
Engineering Production Association, 4:15476 
USSR/PUMPED STORAGE POWER PLANTS 
Model tests of reversible hydraulic machines, 4:16284 
USSR/THERMAL POWER PLANTS 
Results of investigations of thermal power installations and new 
tasks, 4:15898 
UTAH/PETROGRAPHY 
Hydrothermal alteration at the Roosevelt Hot Springs Thermal 
Area, Utah: petrographic characterization of the alteration to 2 
kilometers depth, 4:15850 (IDO-78-170.a.1.1) 
UTAH/URANIUM DEPOSITS 
Determination of uranium in source rocks by using radium in 
Crystal Springs, Great Salt Lake area, Utah, 4:15280 (USGS- 
OFR-78-102) 
Uranium and vanadium resources in the Moab 1°*2° quadrangle, 
Utah and Colorado, 4:15265 
UTAH/VANADIUM ORES 
Uranium and vanadium resources in the Moab 1°*2° quadrangle, 
Utah and Colorado, 4:15265 


V 


VACANCIES/SURFACE COATING 
Direct observation of radiation-induced coated cavities (Neutron 
irradiation), 4:16697 
VACUUM STATES/DECAY 
Vacuum bubble instantons, 4:17438 
VACUUM SYSTEMS/HEAT TRANSFER 
Heat transfer at a beam port corner, 4:16979 (BNL-23748) 
VACUUM SYSTEMS/NEUTRON SOURCES 
Vacuum education courses at the General Electric Company's 
Neutron Devices Department, St. Petersburg, Florida, 4:16530 
(GEPP-OP-401) 
VACUUM SYSTEMS/RADIATION HEATING 
Heat transfer at a beam port corner, 4:16979 (BNL-23748) 
VALVES 


See also RELIEF VALVES 
Nuclear-reactor steam-generator shut-off valve (Patent; PWR), 
4:16157 
VANADIUM/DENSITY 
Densities of tantalum, niobium, and vanadium, 4:16674 
VANADIUM/ENERGY GAP 
Determination of the energy gap in superconducting vanadium 
films by the tunnel effect method, 4:16670 
VANADIUM/SAMPLING 
Industrial hygiene survey. IMC, Agricultural Operation Division, 
Bartow, Florida, 4:17048 (PB-278802) 
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Industrial hygiene survey. IMC, Phosphate Chemical Complex, 
New Wales, Florida, 4:17049 (PB-278804) 
VANADIUM/TUNNEL EFFECT 
Determination of the energy gap in superconducting vanadium 
films by the tunnel effect method, 4:16670 
VANADIUM 51 TARGET/PROTON REACTIONS 
Polarization of neutrons from (p,n) reactions on medium-weight 
nuclei at isobaric analog resonances (Angular distribution), 
4:17458 
VANADIUM ALLOYS/CRYSTAL STRUCTURE 
Influence of crystallographic orientation on the fracture toughness 
of strongly textured Ti-6AI1-4V, 4:16641 
VANADIUM ALLOYS/FRACTURE PROPERTIES 
Influence of crystallographic orientation on the fracture toughness 
of strongly textured Ti-6A1-4V, 4:16641 
VANADIUM ALLOYS/FREE ENERGY 
Interfacial energies of some elemental and alloy aerospace 
materials. Final report 30 June 1975-31 December 1977 (Ti-6Al- 
4V), 4:16651 (AD-A-051181) 
VANADIUM ALLOYS/OXIDATION 
Oxidation behavior of dilute Ni-V alloys at 1200°C, 4:16678 
VANADIUM ALLOYS/SELF-DIFFUSION 
Interfacial energies of some elemental and alloy aerospace 
materials. Final report 30 June 1975-31 December 1977 (Ti-6Al- 
4V), 4:16651 (AD-A-051181) 
VANADIUM COMPOUNDS/ELECTRIC CONDUCTIVITY 
Some thermodynamic, electrical and electrochemical properties of 
silver vanadium bronzes (Ag/sub x/V2Os), 4:16719 
VANADIUM COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Some thermodynamic, electrical and electrochemical properties of 
silver vanadium bronzes (Ag/sub x/V20Os), 4:16719 
VANADIUM OXIDES/ELECTRONIC STRUCTURE 
Electrical and magnetic properties of V/sub n/O/sub 2n/-1 
Magneli phases, 4:16718 
VANADIUM OXIDES/MAGNETIC PROPERTIES 
Electrical and magnetic properties of V/sub n/O/sub 2n/-1 
Magneli phases, 4:16718 
VANADIUM OXIDES/NEEL TEMPERATURE 
Electrical and magnetic properties of V/sub n/O/sub 2n/-1 
Magneli phases, 4:16718 
VANADIUM OXIDES/PHASE TRANSFORMATIONS 
Effect of ion bombardment on the optical characteristics of the 
phase transition in VOz films, 4:16727 
VANADIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Effect of ion bombardment on the optical characteristics of the 
phase transition in VOz films, 4:16727 
VANADIUM OXIDES/REFLECTION 
Effect of ion bombardment on the — characteristics of the 
phase transition in VOz films, 4:16727 
VANADIUM OXIDES/TEMPERATURE NOISE 
Fluctuations of the current and switching time of vanadium 
dioxide single crystals, 4:16717 
VAPOR INCINERATORS 
See AFTERBURNERS 
VARIABILITY (GENETIC) 
See GENETIC VARIABILITY 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 


ELECTRIC-POWERED VEHICLES 
H pli ELECTRIC-POWERED VEHICLES 
‘RUCKS 
VEHICLES/BRAKES 

Brake evaluations and recommendations. evaluation and 
development of performance requirements of braking systems 
for rubber-tired mining equipment in underground non-coal 
mines. Final report, 4:16832 (PB-279003) 

Brake evaluations and recommendations. evaluation and 
development of performance requirements of braking systems 
for rubber-tired mining equipment in underground non-coal 
mines. User’s manual, 4:16833 (PB-279004) 

VEHICLES/LEAD-ACID BATTERIES 
Electric storage battery, particularly for vehicles (Patent), 4:16323 
VEHICLES/MECHANICAL TRANSMISSIONS 
ey energy storage multi-speed transmission (Patent), 
4:1 
VEHICLES/RADIATION PROTECTION 
Digital procedure for computing and optimizing the protection of 
vehicles against nuclear radiation , 4:17494 (N-78-17859) 
VEHICLES/REGENERATIVE BRAKING 
—— energy storage multi-speed transmission (Patent), 
3 


VELOCITY/MEASURING METHODS 
Velocity sensing interferometer (VISAR) modification, 4:17025 


VIRGINIA/MAGNETIC SURVEYS 


VENEZUELA/LASER RADIATION 
Lasers and petroleum in Venezuela, 4:15155 
VENEZUELA/PETROLEUM DEPOSITS 
Lasers and petroleum in Venezuela, 4:15155 
VENEZUELA/POWER DEMAND 
Expansion of the Caracas generating system in 1978 and 1979, 
4:15893 (NP-tr-2054) 
VENOMS/ESTERASES 
Specific cleavages inflicted by venom phosphodiesterase on 
superhelical phiX174 DNA, 4:17113 
VENOMS/PEPTIDE HYDROLASES 
Purification and some properties of two proteinases from Crotalus 
adamanteus venom that inactivate human a;-proteinase 
inhibitor, 4:17115 
VENTILATION SYSTEMS/AIR FILTERS 
Ventilation system pressure transients. Pro experiments and 
shock tube conceptual design, 4:16794 (LA-7413-MS) 
VENTILATION SYSTEMS/COST BENEFIT ANALYSIS 
Industrial energy conservation: in-plant recirculation of cleaned 
exhaust air, 4:16531 (K/D-3780) 
VENTILATION SYSTEMS/DAMAGE 
Simulation of distribution in a mine ventilation circuit resulting 
from sudden coal and gas bursts, 4:15089 
VENTILATION SYSTEMS/ENERGY ANALYSIS 
Industrial energy conservation: in-plant recirculation of cleaned 
exhaust air, 4:16531 (K/D-3780) 
VENTILATION SYSTEMS/PERFORMANCE TESTING 
Ventilation system pressure transients. Proposed experiments and 
shock tube conceptual design, 4:16794 (LA-7413-MS) 
VENTILATION SYSTEMS/PLANNING 
Planning the ventilation systems of new mines, 4:15082 
VENTILATION SYSTEMS/PRESSURE GRADIENTS 
Ventilation system pressure transients. Proposed experiments and 
shock tube conceptual design, 4:16794 (LA-7413-MS) 
VENTILATION SYSTEMS/SENSIBLE HEAT STORAGE 
Ventilation system with thermal energy recovery (Patent), 4:16455 
VENTILATION SYSTEMS/SHOCK WAVES 
Ventilation system pressure transients. Proposed experiments and 
shock tube conceptual design, 4:16794 (LA-7413-MS) 


VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VHTR REACTOR/REACTOR COMPONENTS 

Design study on the helium engineering demonstration loop 

(HENDEL), 4:16063 (JAERI-M-7371) 
VHTR REACTOR/REACTOR CORES 

Reference core design Mark-I and -II of the experimental, multi- 
purpose, high-temperature, gas-cooled reactor. Nuclear 
characteristics of control rod inserted cores, 4:16061 (JAERI- 
M-7339) 

Reference core design Mark-III of the experimental multi-purpose, 
high-temperature, gas-cooled reactor. Nuclear study of core 
reactivity control system, 4:16062 (JAERI-M-7350) 

VIBRATIONS (LATTICE) 
See LATTICE VIBRATIONS 
VIRGINIA/AERIAL SURVEYING 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: Baltimore 
Quadrangle, 4:15276 (GJBX-133(78)(Vol.2-A)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: 
Washington Quadrangle, 4:15277 (GJBX-133(78)(Vol. 2-B)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond quadrangles. Final 
Report. Volume 1. Instrumentation and methods, 4:15275 
(GJBX-133(78)(Vol.1)) 

VIRGINIA/MAGNETIC SURVEYS 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: Baltimore 
Quadrangle, 4:15276 (GJBX-133(78)(Vol.2-A)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles 
Washington Quadrangle, 4:15277 (GJBX-133(78)(Vol. 2-B)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond quadrangles. Final 
Report. Volume 1. Instrumentation and methods, 4:15275 
(GJBX-133(78)(Vol.1)) 





VIRGINIA/RADIOMETRIC SURVEYS 


VIRGINIA/RADIOMETRIC SURVEYS 
—_ Tadiometric and reconnaissance survey of 
itimore, Washington, and Richmond es: Baltimore 
_Quadrangie, 4:15276 (GJBX-133(78)(Vol.2-A)) 

Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond Quadrangles: 
Washington — 4:15277 (GJBX-133(78)(Vol. 2-B)) 

i ~- Fadiometric and magnetic reconnaissance survey of 
timore, Washington, and Richmond quadrangles. Final 
Report mag bee 1. Instrumentation and methods, 4:15275 
wan ng Ee ty 1)) 
W/NUMERICAL SOLUTION 
VIVNAP: a pt program for computation of two-dimensional, 
it compressible, viscous, internal flow, 4:16898 

(LA-7326) 


VITAMIN E/BIOLOGICAL EFFECTS 

Extension of the lifespan of cultured normal human diploid cells 

by vitamin E: a reevaluation, 4:17181 
VOLCANIC ROCKS/ELECTRIC CONDUCTIVITY 

Research on the physical of geothermal reservoir rock. 

Quarterly report, March 1978, 4: 15854 (COO-2908-3) 
VOLCANIC ’ROCKS/POROSITY 

Research on the physical properties of geothermal reservoir rock. 

Quarterly report, March 1978, 4:15854 (COO-2908-3) 
VOLCANIC ROCKS/WAVE PROPAGATION 

Research on the physical properties of geothermal reservoir rock. 

Quarterly report, March 1978, 4:15854 (COO-2908-3) 
VOLCANISM 

Aspects of the thermodynamic and transport behavior of basic 

magmas, 4:15877 
VOLCANOES/HEAT FLUX 

Structural and heat-flow implications of infrared anomalies at Mt. 
Hood, Oregon, 4:15858 (USGS-OFR-77-599) 

Thermal surveillance of active volcanoes using the Landsat-1 Data 
Collection System. Part III. Heat discharge from Mount St. 
Helens, Washington, 4:15857 (USGS-OFR-77-541) 

VOLCANOES/INFRARED SURVEYS 

Structural and heat-flow implications of infrared anomalies at Mt. 
Hood, Oregon, 4:15858 (USGS-OFR-77-599) 

Thermal surveillance of active volcanoes using the Landsat-1 Data 
Collection System. Part III. Heat discharge from Mount St. 
Helens, Washington, 4:15857 (USGS-OFR-77-541) 

VOLOXIDATION PROCESS 

(Separation process designed to remove volatile fission products from 
spent LMFBR fuels.) 

VOLOXIDATION PROCESS/RADIOACTIVE EFFLUENTS 
Voloxidation and dissolution of irradiated LWR fuel, 4:15323 
(CONF-780304-) 
VOLTAGE 

See ELECTRIC POTENTIAL 
VOLTAIC CELLS 

See ELECTRIC BATTERIES 


Ww 


WAGR REACTOR/COOLANTS 
Measurement of sulphur-35 in the coolant gas of the Windscale 
Advanced Gas-Cooled Reactor, 4:16054 (AERE-R-8580) 
WALLS/THERMAL INSULATION 
Thermal bridges in extra insulated external walls (In Swedish), 
4:16458 (SIB-R-46-1978) 
WALLS/THERMODYNAMIC PROPERTIES 
Finite element method to calculate the thermal behaviour of walls, 
rooms or bui 4:16481 
WANKEL ENGINES/COMBUSTION KINETICS 
Simulation of the wave action in the inlet and exhaust system and 
calculations of the burnt mass fraction in a rotary wankel 
engine, 4:16586 
WASHINGTON/ AERIAL SURVEYING 
Nure aerial gamma-ray a magnetic reconnaissance survey: NE 
Washington area, Spokane NL 11-2 Quadrangle, 4:15272 
(GJBX-121(78)(Vol.2)) 
WASHINGTON/MAGNETIC SURVEYS 
Nure aerial gamma-ray a magnetic reconnaissance survey: NE 
Washington area, Spokane NL 11-2 Quadrangle, 4:15272 
(GJBX-121(78)(Vol.2)) 
WASHINGTON/RADIOMETRIC SURVEYS 
Nure aerial gamma-ray a magnetic reconnaissance survey: NE 
Washington area, Spokane NL 11-2 Quadrangle, 4:15272 
(GIBX-121(78Vo1.2} 2) 


194S 


ERA Vol. 4, No. 7 


WASHINGTON/VOLCANOES 
Thermal surveillance of active volcanoes using the Landsat-1 Data 
Collection System. Part III. Heat discharge from Mount St. 
Helens, Washington, 4:15857 (USGS-OFR-77-541) 
WASHINGTON DC/AERIAL SURVEYING 
Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond quadrangles. Final 
a Volume 1. Instrumentation and methods, 4:15275 
(GJBX-133(78)(Vol.1)) 
WASHINGTON DC/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond quadrangles. Final 
a. Volume 1. Instrumentation and methods, 4:15275 
(GJBX-133(78)(Vol.1)) 
WASHINGTON DC/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
Baltimore, Washington, and Richmond quadrangles. Final 
ey Volume 1. Instrumentation and methods, 4:15275 
=. — 1)) 


— UNDERGROUND DISPOSAL 
WASTE DISPOSAL 
See also GROUND DISPOSAL 
MARINE DISPOSAL 
RADIOACTIVE WASTE DISPOSAL 
UNDERGROUND DISPOSAL 
WASTE DISPOSAL/MONITORING 
et the effects of coal refuse disposal and reclamation on 
water quality in southwestern Illinois, 4:17095 
WASTE DISPOSAL/RESEARCH PROGRAMS 
State and local grant awards - October-March fy 1977, 4:16365 
(PB-279888) 
WASTE HEAT/RAIL TRANSPORT 
Chemical two-component system for storage and transport of 
heat, 4:16302 
WASTE HEAT/SENSIBLE HEAT STORAGE 
— for storing waste heat in underground planes, 
21 
WASTE HEAT/THERMOCHEMICAL HEAT STORAGE 
Chemical two-component system for storage and transport of 
heat, 4:16302 
WASTE HEAT/USES 
Method and apparatus integrating water treatment and electrical 
wer production (Patent), 4:15946 
HEAT UTILIZATION/ECONOMICS 
Nuclear Taped plant waste heat utilization, 4:16548 (COO-2869-1) 
WASTE HEAT UTILIZATION/FEASIBILITY STUD 
Nuclear power 
WASTE MANAG 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
Grid-connected integrated community energy system. Phase II, 
Stage 1, final report. we or: design: pyrolysis and waste 
management po adh 4:16381 (COO-4210-2/3) 
Land as a waste management alternative, 4:17087 
Review of solid radioactive waste practices in light-water-cooled 
nuclear reactor power plants, 4:16021 (NUREG/CR-0144) 
ba MANAGEMENT/HIGH-LEVEL RADIOACTIVE 


Ww. 


IES 
— waste heat utilization, 4:16548 (COO-2869-1) 


Project for the handling and storage of vitrified high-level waste, 
4:15383 (KBS-TR-35 
WASTE MANAGEMENT/MANUALS 
Environmental information resources for state and local elected 
officials. General Reference Guide, 4:16353 (PB-278682) 
WASTE MANAGEMENT/MATHEMATICAL MODELS 
Modelling as an aid to solid waste management planning: a state- 
of-the-art report, 4:16571 (AERE-R-8769) 
WASTE MANAGEMENT/PLANNING 
Modelling as an aid to solid waste management planning: a state- 
of-the-art report, 4:16571 (AERE-R-8769) 
Solid waste management: implementing the Federal Resource 
mh and Recovery Act of 1976 in Texas, 4:16572 (PB- 
11 
WASTE OILS/CHEMICAL ANALYSIS 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
WASTE OILS/COMBUSTION 
Technical manual for the analysis of fuels. Final report December 
1976-December 1977, 4:16791 (PB-279196) 
WASTE OILS/WASTE PROCESSING 
Process for the chemical conversion of oil-and/or fat containing 
emulsions using surfactants and a cracking plant for carrying 
out the process (Patent), 4:15196 
WASTE PROCESSING 
See also MATERIALS RECOVERY 
RADIOACTIVE WASTE PROCESSING 
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WASTE PROCESSING/COMBUSTION 
Treatment of organic wastes by pyrolysis as method to obtain 
energy and raw materials, 4:16575 
WASTE PROCESSING/RECYCLING 
Treatment of organic wastes by — as method to obtain 
energy and raw materials, 4:16575 
WASTE PROCESSING/RESEARCH PROGRAMS 
State and local grant awards - October-March fy 1977, 4:16365 
(PB-279888) 
WASTE PROCESSING/WASTE HEAT UTILIZATION 
Apparatus for using reheat gas in sulfur recovery systems (Patent), 
4:16566 
WASTE PROCESSING PLANTS/DESIGN 
Design factors for transfer stations/resource recovery systems, 
4:16909 (CONF-7511145-) 
Method for recycling paper mill waste water (Patent), 4:16561 
Method of purifying a gas containing volatile organic materials 
(Patent), 4:16941 
Process for the chemical conversion of oil-and/or fat containing 
emulsions using surfactants and a cracking plant for carrying 
out the process (Patent), 4:15196 
Process for separating and converting waste into useable products 
(Patent), 4:16910 
WASTE PROCESSING PLANTS/ECONOMICS 
Design factors for transfer stations/resource recovery systems, 
4:16909 (CONF-7511145-) 
WASTE PROCESSING PLANTS/OPERATION 
Process for separating and converting waste into useable products 
(Patent), 4:16910 
Temperature-controlled sludge aeration. An attempt to use 
reaction heat of oxidation processes. Final report (In Swedish), 
4:16573 (STU-76-3403) 
WASTE PROCESSING PLANTS/POLLUTION 
REGULATIONS 
Waste combustion and its effect on the environment, 4:17067 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
Land as a waste management alternative, 4:17087 
WASTE PRODUCT UTILIZATION/ECONOMICS 
Economic and regulatory aspects of land application of wastes to 
agricultural lands, 4:17088 
Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for COz removal, recovery, 
disposal, and reuse), 4:17040 (BNL-24999) 
WASTE PRODUCT UTILIZATION/FEASIBILITY STUDIES 
Environmental control technology for carbon dioxide (Assessment 
of technologies and feasibility study for COz2 removal, recovery, 
disposal, and reuse), 4:17040 (BNL-24999) 
Mineral waste resources of Canada, 4:16560 
Study of the feasibility of utilizing solid wastes for buildin 
materials. Phase I summary report, 4:16558 (PB-279440) 
WASTE WATER/PURIFICATION 
Effective control of secondary water pollution from flue gas 
desulfurization systems. Final report July 1976-May 1977, 
4:16930 (PB-278373) 
Method for purification of industrial waste water (Patent), 4:16563 
WASTE WATER/RECYCLING 
Environmental aspects of coal gasification, 4:15000 
Method for recycling paper mill waste water (Patent), 4:16561 
WASTE WATER/SAMPLING 
Test plan for the environmental characterization of the bi-gas pilot 
plant, 4:14978 (FE-2496-22) 
WASTE WATER/STERILIZATION 
Method and apparatus integrating water treatment and electrical 
power production (Patent), 4:15946 
WASTE WATER/USES 
Method and apparatus integrating water treatment and electrical 
power production (Patent), 4:15946 
WASTE WATER/WASTE MANAGEMENT 
Admissible rate of waste (residue) application on land with regard 
to high efficiency in crop production and soil pollution 
abatement, 4:17089 
WASTE WATER/WASTE PROCESSING 
Method for purification of industrial waste water (Patent), 4:16563 
WASTE WATER/WATER TREATMENT 
Field site evaluation of aquatic transport of polycyclic aromatic 
hydrocarbons, 4:15036 (CONF-780903-6) 
WATER 
See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WATER/ACTIVATION ANALYSIS 
Differential tracing of oily waste and the associated water mass by 
a with rare earths (Lake Michigan), 4:17092 (CONF- 
-1) 


WATER POLLUTION/OIL SPILLS 


WATER/BIOLOGICAL EFFECTS 
Betaine accumulation and ['*C]formate metabolism in water- 
stressed barley leaves, 4:17141 
WATER/BLAST EFFECTS 
Interaction of explosive-driven air shocks with water and 
plexiglas, 4:17029 (LA-7454) 
WATER/FLOW MODELS 
Transport of reactive solutes during transient, unsaturated water 
flow in multilayered soils, 4:17091 
WATER/RADIOCHEMICAL ANALYSIS 
Radiochemical determination of protactinium-231 in 
environmental and biological materials, 4:16755 
WATER/SEPARATION PROCESSES 
Apparatus for separation of oil from oil and water mixtures 
(Patent), 4:15200 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFIR REACTOR 
JMTR REACTOR 
ORR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
WATER COOLED REACTORS/DEFORMATION 
Axisym finite element code: modifications for ladding 
mechanical interaction analysis, 4:16168 (CDAP-TR-78-041) 
WATER COOLED REACTORS/FUEL CYCLE 
Conceptual design of a coprocessing/refabrication facility for 
LWR fuel, 4:15309 (CONF-780304-) 
Coprocessing solvent extraction flowsheet studies, 4:15311 
(CONF-780304-) 
Relative areal requirements for bedded salt disposal of LWR 
wastes from several fuel cycles, 4:15380 (CONF-780304-) 
WATER COOLED REACTORS/FUEL RODS 
FREG-3: a computer program to predict the fuel-to-cladding heat 
transfer coefficient in accordance with fuel-rod irradiation 
history. Calculation procedure and models, 4:16169 (JAERI-M- 
7278) 
WATER COOLED REACTORS/IN CORE INSTRUMENTS 
Instrumentation assembly for nuclear reactor (Patent), 4:16158 
WATER COOLED REACTORS/PRIMARY COOLANT 
CIRCUITS 


Random vibration of a nonlinear two-degree-of-freedom oscillator 
(Pipe system behavior during rupture and blowdown), 4:16254 
(NUREG/CR-0361) 

WATER COOLED REACTORS/RADIOACTIVE WASTE 

MANAGEMENT 

Generic waste management concepts for six LWR fuel cycles, 
4:15378 (CONF-780304-) 

WATER COOLED REACTORS/STEAM GENERATORS 

Steam generator tube failures: experience with water-cooled 
nuclear power reactors during 1976, 4:16148 (AECL-6095) 

WATER CURRENT POWER GENERATORS/DESIGN 

Method and apparatus for harnessing the power of moving water 
(Patent), 4:15481 . 

Stream- or river-powered turbine (Patent), 4:15474 

WATER HAMMER 
System for pollution suppression (Patent), 4:16911 
WATER HEATERS/DESIGN 

Gas central heating for external wall connection. A novel energy 

saving development, 4:16497 
WATER HEATERS/PERFORMANCE TESTING 

Performance characteristics of a pulse combustion water heater, 
4:16912 (ANL/EES-TM-19) 

WATER POLLUTION/BIOLOGICAL EFFECTS 

Heavy iam and chlorinated hydrocarbons in the Mediterranean, 
4:1718 

WATER POLLUTION/CHROMIUM 

Disposal of hazardous materials - chromium recycling (France), 
4:16557 (PB-279152) 

WATER POLLUTION/ENVIRONMENTAL TRANSPORT 

Deep ocean mining environmental study (DOMES). Unpublished 
manuscript number 10. Dispersion of waste sediment from a 
point-source discharge, 4:17055 (PB-279972) 

WATER POLLUTION/LAWS 
State control of oil pollution legislating in the twilight zone, 


WATER POLLUTION/MANUALS 
Environmental information resources for state and local elected 
officials. General Reference Guide, 4:16353 (PB-278682) 
WATER POLLUTION/MONITORING 
Monitoring the effects of coal refuse disposal and reclamation on 
water quality in southwestern Illinois, 4:17095 
WATER POLLUTION/OIL SPILLS 
Differential tracing of oily waste and the associated water mass by 
tagging with rare earths (Lake Michigan), 4:17092 (CONF- 
7810109-1) 





WATER POLLUTION/POLLUTION REGULATIONS 


WATER POLLUTION/POLLUTION REGULATIONS 
Effects of environmental protection regulation on regional 
economic development Final report, 4:16345 (PB-278918) 
WATER — IN/QUANTITATIVE CHEMICAL 
ANALYS 
State of mg art of modern in-situ fluorimeters, 4:17094 
WATER POLLUTION/TOXICITY 
Toxicology research projects directory, 1978. Monthly repts, 
4:17195 (NTISUB/D-245) 
WATER POLLUTION ABATEMENT/EMPLO 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 
WATER POLLUTION ABATEMENT/MANPOWER 
A national environmental/energy workforce assessment, business 
and industry. Final report on phase 1, 4:16350 (PB-277904) 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 
WATER POLLUTION CONTROL/EMPLO 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 
WATER POLLUTION CONTROL/MANPOWER 
A national environmental/energy workforce assessment, business 
and industry. Final report on phase 1, 4:16350 (PB-277904) 
A national environmental/energy workforce assessment, national 
abstract, 4:16352 (PB-277906) 
WATER POLLUTION CONTROL/POLLUTION LAWS 
A national environmental/energy workforce assessment, national 
legislation. Final report on phase 1, 4:16351 (PB-277905) 
WATER POLLUTION CONTROL/RESEARCH PROGRAMS 
Minutes - lowa State Water Resources Research Institute 
Advisory Board and Council tenth annual meeting, 4:16359 
(PB-279033) 
State and local grant awards - October-March fy 1977, 4:16365 
(PB-279888) 
WATER QUALITY/ILLINOIS 
Monitoring the effects of coal refuse disposal and reclamation on 
water quality in southwestern Illinois, 4:17095 
WATER RESERVOIRS 
See also COOLING PONDS 
WATER RESERVOIRS/CONTROL SYSTEMS 
Method for the controlled heating of a liquid reservoir, 
reservoir system for carrying out the method (Patent) 4 4: 15760 
WATER RESERVOIRS/SENSIBLE HEAT STORAGE 
= of convection in seasonal thermal energy reservoirs, 
4:16291 


Theory and practice of thermally stratified water reservoirs, 
16 


WATER RESERVOIRS/TEMPERATURE CONTROL 
Method for the controlled heating of a liquid reservoir, and 
reservoir system for carryin ate OY the method (Patent), 4:15760 
WATER RESERVOIRS/TEMPERATURE DISTRIBUTION 
Theoretical and experimental determination of the temperature 
distribution in stratified warm water reservoirs, 4:16289 
WATER RESOURCES/ENERGY ANALYSIS 
— and techniques for evaluation of energy-related water 
‘oblems. Final report, 4:16343 a 
WA ER RESOURCES/MANAGEM 
Minutes - Iowa State Water sete? d Research Institute 
Advisory Board and Council tenth annual meeting, 4:16359 
(PB-279033) 
bat rch: solving colorado’s water problems, 4:16360 (PB- 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TREATMENT PLANTS/DESIGN 
Method and apparatus integrating water treatment and electrical 
wer production (Patent), 4:15946 
WA VAPOR/MIXTURES 
Aerosol growth kinetics during SO2 oxidation (Heteromolecular 
condensation.), 4:17062 
WAVE ENERGY CONVERTERS/DEMONSTRATION PLANTS 
Waves, 4:15879 
WAVE ENERGY CONVERTERS/DESIGN 
Rotating energy transformer and device for the extraction of 
energy from surface waves (Patent), 4:15880 
WAVE ENERGY CONVERTERS/HYDRODYNAMICS 
Theoretical analyses of some simple wave power devices (Vertical 
Elastic Plates.), 4:15878 
WAVEGUIDES/BEAM-PLASMA SYSTEMS 
Numerical analysis of the electromagnetic wave spectrum in a 
lasma-filled waveguide, 4:17580 
WAVEGUIDES/ELECTRON BEAM INJECTION 
Dynamics of the fields induced by the injection of a relativistic 
electron beam into a plasma, 4:17557 
WAVEGUIDES/RELATIVISTIC BEAM INJECTION 
Dynamics of the fields induced by the injection of a relativistic 
electron beam into a plasma, 4:17557 
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WAVES (SHOCK) 
See SHOCK WAVES 
WAXES/CHEMICAL COMPOSITION 
Chemical composition of solid hydrocarbons in protective wax 
mixtures from Western Siberian oils, 4:15212 
WAXES/HYDROGENATION 
Method for the hydrogenation of petrolic waxes (Patent), 4:15177 
WEAK INTERACTIONS 


See also LEPTONIC DECAY 
WEAK INTERACTIONS/LECTURES 
Weak decays (Lectures, phenomenology), 4:17391 (SLAC-PUB- 
2232) 
WEAK INTERACTIONS/WEINBERG-SALAM GAUGE 
MODEL 
Gauge theories of the weak interactions (Lectures), 4:17389 
(SLAC-PUB-2171) 
WEAK PARTICLE DECAY/LECTURES 
Weak decays (Lectures, phenomenology), 4:17391 (SLAC-PUB- 
2232) 
WEINBERG-SALAM GAUGE MODEL/LECTURES 
Gauge theories of the weak interactions, 4:17389 (SLAC-PUB- 
2171) 
WEINBERG-SALAM GAUGE MODEL/LIE GROUPS 
Fermions and bosons in a unified framework. III. Mathematical 
structures and physical questions, 4:17429 
WEINBERG-SALAM GAUGE MODEL/P INVARIANCE 
Difficulty of V (e) V (q) + A (e) A (q) neutral currents in SU(2) x 
U(1) x U(1) theory, 4:17394 
WEINBERG-SALAM GAUGE MODEL/SPINORS 
Fermions and bosons in a unified framework. II. Interacting 
models, 4:17428 
WELDED JOINTS/CRACKS 
Influence of changes of material properties on the operating 
conditions of welded reactor pressure components, 4:16159 
WELDED JOINTS/FATIGUE 
Fatigue behavior of 5000 series aluminum alloy weldments in 
marine environment, 4:16639 
WELDED JOINTS/STRESS ANALYSIS 
Experimental investigation of stresses in welded T-pieces of 
steamlines of hot intermediate superheating in 200 and 300 MW 
blocks, 4:15928 


See WELDED JOINTS 
WELL CASINGS/SEALS 
Well treatment fluid diversion with low density ball sealers 
(Patent), 4:16835 
WELL DRILLING 
Jarring method and apparatus for well bore drilling (Patent), 
4:16836 
WELL DRILLING/DRILLING FLUIDS 
Influence of water phase activity of hydrocarbon solutions on the 
stability of clay rock, 4:15158 
WELL DRILLING/TECHNOLOGY ASSESSMENT 
Program in geothermal well technology directed toward 
achieving DOE/DGE power-on-line goals, 4:15868 (SAND-78- 
0766 


) 
WELL DRILLING/VELOCITY 
Effect of individual factors of drilling technology on mechanical 
velocity, 4:16840 
WELL LOGGING 
See also INDUCTION LOGGING 
WELL LOGGING/JOSEPHSON EFFECT 
Method of borehole logging using passive Josephson current 
detector to directly determine the presence of hydrocarbons 
(Patent), 4:15133 
WELL LOGGING/MICROELECTRONIC CIRCUITS 
Design and performance of geothermal hybrid microcircuits, 
4:15863 (SAND-78-1168C) 
WELLHEADS 
See also NATURAL GAS WELLS 
OIL WELLS 
WELLHEADS/DESIGN 
Control line tubing hanger (Patent), 4:16837 
WELLHEADS/FABRICATION 
Control line tubing hanger (Patent), 4:16837 
WELLHEADS/SEALS 
Wellhead seal (Patent), 4:15142 
WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/BLOWOUT PREVENTERS 
Well control valve apparatus (Patent), 4:16839 
WELLS/CLOSURES 
No-shock pressure plug apparatus (Patent), 4:16834 
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WELLS/WELL DRILLING 
Feasibility study of a hybrid erosion drilling concept, PIFR-984, 
4:15870 (TID-28699) 
WEST VALLEY PROCESSING PLANT/DECOMMISSIONING 
Decommissioning and decontamination. Hearings before the 
Subcommittee on the Environment and the Atmosphere of the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, June 15, 
16, 1977, No. 20, 4:16375 
Decommissioning and decontamination of nuclear facilities. 
Report prepared for the Subcommittee on the Environment and 
the Atmosphere of the Committee on Science and Technology, 
U.S. House of Representatives, Ninety-Fifth Congress, Second 
Session, 4:16374 
WEST VALLEY PROCESSING PLANT/ 
DECONTAMINATION 
Decommissioning and decontamination. Hearings before the 
Subcommittee on the Environment and the Atmosphere of the 
Committee on Science and Technology, U.S. House of 
Representatives, Ninety-Fifth Congress, First Session, June 15, 
16, 1977, No. 20, 4:16375 
WESTINGHOUSE RECYCLE FUELS PLANT/SAFEGUARDS 
Westinghouse role in safeguards development, 4:15433 (CONF- 
780304-) 
WHITE DWARF STARS/CHEMICAL COMPOSITION 
CNO abundances and hydrodynamic studies of the Nova outburst. 
V. 1.00 M/sub sun/ models with small mass envelopes, 4:17225 
WHITE DWARF STARS/STAR EVOLUTION 
CNO abundances and hydrodynamic studies of the Nova outburst. 
V. 1.00 M/sub sun/ models with small mass envelopes, 4:17225 
WHITE DWARF STARS/STAR MODELS 
CNO abundances and hydrodynamic studies of the Nova outburst. 
V. 1.00 M/sub sun/ models with small mass envelopes, 4:17225 
WHITESHELL-1 REACTOR 
See WR-1 REACTOR 
WILD ANIMALS/ECOLOGY 
Tactical approach for determining the impact of energy 
development on wildlife in Wyoming. Special report No. 1, 
4:15037 (PB-279388) 
WILD ANIMALS/RADIONUCLIDE KINETICS 
Environmental aspects of the transuranics. A selected, annotated 
bibliography. Volume 9, 4:17083 (ORNL/EIS-91/V9) 
/MATHEMATICAL MODELS 


Spectral estimates of a wind fluctuation statistic pertaining to wind 
energy generators, 4:15882 (PNL-2511) 
WIND POWER/AVAILABILITY 
a statistic for numerical wind models, 4:15881 (PNL- 
2510 
WIND POWER/FEASIBILITY STUDIES 
The goldstone energy project. Final report, 4:15708 (N-78-20618) 


WIND POWER/SSTATISTICAL MODELS 
Verification statistic for numerical wind models, 4:15881 (PNL- 


2510) 
WIND POWER PLANTS/ENVIRONMENTAL IMPACTS 
Environmental readiness document. Large and small wind 
systems: commercialization Phase III planning, 4:15883 (DOE/ 
ERD-0006 
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